


Gunter Mussbacher (University of Ottawa), Daniel Amyot (University of
Ottawa) and Michael Weiss (Carleton University), from “Visualizing
Aspect-Oriented Requirements Scenarios With Use Case Maps”
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Neil A. Ernst, Yijun Yu and John Mylopoulos (University of Toronto), from
“Visualizing Non-Functional Requirements”
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Martin S. Feather (California Institute of Technology), Steven L. Cornford
(California Institute of Technology), James D. Kiper (Miami University)
and Tim Menzies (West Virginia University), from “Experiences using
Visualization Techniques to Present Requirements, Risks to Them and

Options for Risk Mitigation”




Martin S. Feather (California Institute of Technology), Steven L. Cornford
(California Institute of Technology), James D. Kiper (Miami University)
and Tim Menzies (West Virginia University), from “Experiences using
Visualization Techniques to Present Requirements, Risks to Them and

Options for Risk Mitigation”




Martin S. Feather (California Institute of Technology), Steven L. Cornford
(California Institute of Technology), James D. Kiper (Miami University)
and Tim Menzies (West Virginia University), from “Experiences using
Visualization Techniques to Present Requirements, Risks to Them and

Options for Risk Mitigation”
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Chuan Duan and Jane Cleland-Huang (DePaul University), from
“Visualization and Analysis In Automated Trace Retrieval”

=VISUAL MATRIX=
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Sascha Konrad, Heather Goldsby, Karli Lopez and Betty H.C. Cheng
(Michigan State University), from “Visualizing Requirements in UML
Models”
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Irwin Kwan, Daniela Damian and Margaret-Anne Storey (University of
Victoria), from “Visualizing Requirements-Centered Social Network to
Maintain Awareness within Development Teams”
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Display-Action-Response (DAR) Model
for User Interface Requirements

Ul Element Description

: EL
picr

Ul Element Displays

Precondition Displays

Ul Element Behaviors
Precondition Action Behavior

Ul Element Description

Ul Element Displays

Precondition Display
Ul Element Behaviors
Precondition Action

Response.

*Name (First, Middle Initial, Last)
Jane
*Position/Title
Senior Project Manager
*Email Address
jdoe@acme.com
*Alternate Email Address

jane1234@gmail.com

*Daytime Phone
512 555
“Fax

512

*Address 1

1234 Mockingbird Lane

Address 2

“City

Austin

Check to receive a confirmation email

“State | *Zip Code
X ||| 78756

Ul Element Description
C

Ul Element Displays
Precondition Displays

Ul Element Behaviors
Precondition Action Behavior

Ul Element Description

UI Element Displays
Precondition Displays
iophay bt
Ul Element Behaviors

Precondition Action

Precondition Action

Joy Beatty and Mike Alexander

requirements defined

joy.beatty@seilevel.com
mike.alexander@seilevel.com




Visual Support In Automated Tracing

Aufomated traceability
generates candidate links POIrot: et
between requirements and
other software artifacts.
Q.
An analyst \.
must manually
evaluate the
results.

Results are clustered to increase
Clusters comprehension.
are
visualized.
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Tag clouds help an analyst
understand why a
particular artifact is linked
to the query.

Visualizations help
analysts to make decisions

during trace analysis. Links are displayed within the context of a physical
hierarchy.

Jane Cleland-Huang and Rafal Habrat, DePaul University




Requirements Visualization plays an important role
in dealing with the complexities from

Numerous Dependability Requirements

Soft, ve Systems

Socio-technical Environments
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Visual Analyti

val mela rs based on quantitative and qualitative
requirements metrics that help to systematically reason about
the related software behavior in a large information
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Step 1 (Localization): Locate the most specific formal
concept that characterizes the non-compliant requirement
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on Requirements Visualizatio,,

Orlena C.Z. Gotel, Francis T. Marchese and Stephen J. Morris

Stakeholder groups

Stakeholders

Requirements

Events/use cases

[1] Robertson, S. and Roberson, J. Mastering
the Requirements Process, ACM Press, 1999

From page 157 of [1

Req #: 75

Req Type: 9 (functional requirement)

Event/Use Case #:

Description: The product shall issue an alert if a weather station
fails 10 transmit readings:

Rationale: Failure to transmit readings might indicate that the
weather station is faulty and needs maintenance, and that the data
used to predict freezing roads may be incomplete.

Source: Road Engineers

Fit Criterion: For each weather station the product shall
communicate o the user when the recorded number of each type
of reading per hour is not within the manufacturer's specified range
of the expected number of readings per hou.

Customer Satisfaction: 3

Customer Dissatisfaction: 5

Dependencies: None

Conflicts: None

Supporting Materials: Specification of

Rosa Weather Station

History: Raised by GBS, 28 July 99

From web site of [1
Req#: 74
Req Type: 9 (functional requirement)
Event/Use Case #: 7
Description: The product shall record all the roads that
have been treated.
Rationale: To be able to schedule untreated roads and
highlight potential danger.
Source: Arnold Snow, Chief Engineer
Fit Criterion: The recorded treated and untreated roads
shall agree with the drivers' road treatment logs.
Customer Satisfaction: 3
Customer Dissatisfaction: 5
Dependencies: None
Conflicts: None
Supporting Materials: None
History: Created February 29, 2006

00000000

From page 159 of [1

Req#: 110

Req Type: 11 (non-functional requirement - usabillty)
Event/Use Case #: 6, 7, 8, 9, 10

Description: The product shall be easy for the road engineers
o use.

Rationale: It should not be necessary for the engineers to
attend training classes in order to be able 1o use the product
Source: Sonia Henning, Road Engineering Supervisor

Fit Criterion: A road engineer shall be able o use the product
to successfully carry out the cited use cases within 1 hour of
first encountering the product.

Customer Satisfaction: 3

Customer Dissatisfaction: 5

Dependencies: None

Conflicts: None

Supporting Materials: None

History: Raised by AG, 26 Aug 99

Source Rationale

Contacts: ogotel@pace.edu,

www. systemsguild.com/GuildSite/Robs/Template.html| fmarchese@pace.edu, sim@soi.city.ac.uk
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With the help of aspect-
oriented techniques the
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GRL model are now
better encapsulated.
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are stakeholders, non-
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Scenario Map for Visualizing Classified Scenarios
Keitaro Osawa and Atsushi Ohnishi

Different | train ticket reservation

| train ticket reservation
via internet |

bus ticket
reservation

| another flight ticket
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given scenario (flight ticket

- goods purchasing
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— —insurance
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An Improved Fisheye Zoom Algorithm for Visualizing
and Editing Hierarchical Models

Tobias Reinhard, Silvio Meier, Martin Glinz
University of Zurich
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Visualizing the Analysis of Dynamically
Adaptive Systems Using /* and DSLs

Peter Sawyer', Nelly Bencomeo', Heather J. Goldsby®, Betty H.C. Cheng’, Danny Hughes', Paul Grace®




=2 Visualising Product Line Requirement Selection Decision

Inter-dependencies
((J—ALLESO(J’\I ;)AN David H. Seilier, Mike Mannion
UNIVE R‘s ITY Glasgow Caledonian University,
(David.Sellier@gcal.ac.uk, M.A.G.Mannion@gcal.ac.uk)
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Visualizing Product Line Domain Variability
by Aspect-Oriented Modeling

Reinhard Stoiber, S|IV|o Meier, Martin Glinz
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A Visual Technique for Agent Based Goal Refinement to Elicit Soft
Goals in Goal oriented Requirements Engineering

Sub-GoalSub-Sub-Geak

Seb-Goal Sub-Sub-Gosh

REVIEW

Total Number of Sub-
Cinale Vlicited

A Visualization Technique for Agent Based Goal
Refinement to Elicit Soft Goals in Goal Oriented
Requirements Engineering
A.M. Sen and S.K. Jain







Visualizing Informal Communication

with

FLOW

by Kurt Schneider, Kai Stapel, and Eric Knauss

Security Requirements Example
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Information Flow in Related Notations

Table 1. Symbols to Visualize Informa tion Flow Aspects (Syntax)

Construct

System

Secure
System

Table 2. Comparison of Notations: Purpose and Focus

Concept FLOW

DFD UML Activity

Diagram

Little-JIL RCSN

Diagram type FLOW DFD

UML Activity
Diagram

Little-JIL RCSN

Distinction of

solid and fluid

Explicit ience Explicit edge
color

Challenges when  No

Data store, Data store Persons
na tereot

Communication
flow

Stereotypes

Association
stereotypes

Parameter type

Requires stereotyping Very fine-grained

ded  symbols, very detailed se
and absiract real

Main purpose Process improvement  System design
by con:
and fl

Main object of
nterest

Process design

Activities

Process
programming

RE awareness

Steps

SOFTWARE

ENGINEERING

Leibniz Universitét Hannover

Software Engineering Group

Welfengarten 1, 30167 Hannover, Germany
E-Mail: kurt.schneider@inf.uni-hannover.de
Web: www.se.uni-hannover.de

Leibniz
Universitat
Hannover




Modelling Trust Requirements
by Means of a Visualization Language

Innovative Informatics, School of Computing and Technology,

Kamaljit Kaur Bimrah, Haralambos Mouratidis, David Preston
{bimrah, h.mouratidis, d.preston}@uel.ac.uk

AlM: . Request/Action Model (R/AM)
To develop a reasoning and

modelling framework that will
enable information system
developers to consider trust BEEE e ._‘ p-rox
and its related concepts ' RIFTERR e
collectively during the
development of information
systems.

r ‘ 1“( Metamodel )

1 Goal |0 4 has
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g ee | Trust Relationship

Jelss " Trust Level: Binary
-Trust Context: String 1 imposss

~Trust Condition: String

stor | -Trust Type: String -




,975 Graph-based Visualization of
l\ Requirements Relationships

Philipp Heim, Steffen Lohmann Kim Lauenroth
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On Usability in Requirements Trace Visualizations
Stefan Winkler <stefan.winkler-et@fernuni-hagen.de>

Charts and Tables

failed id content traceability links
] ™ Req 1 The system shall... » Reqg2

untested >
&/ passed » Reqg3
et ,% » Class1

i Req 2 The system shall... » Req3

< Req1

#Req LOC <« Reqg3

Module 1 56 15823 Req 3 The system shall... » Req2

Module 1.1 26 10536 <« Req1l

Module 1.2 30 5287 < Req2
Module 2 24 3578

Traceability Matrices Trace Networks / Graphs

SysReq1 SysReq8

The system shall. .. The system shall...

Class1 SoftReq5

The system shall. ..
Class2

v
Class3 Class 1
Class4

User roles, tasks, and access modes ...should drive visualizations

Current situation:
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Task

‘ needs to access
<

o
User % o, ose
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Process Mgr.
Designer
Maintainer

Prioritize requirements
Estimate change impact
Prove adequateness
Validate artifacts

Test the system

Support audits

Improve changeability Better:
Extract metrics

Monitor progress what
Assess the process (task)
Track rationale

Understand the system R _u%

Establish accountability x . 7 - 2
Document reengineering x e results in i ‘aﬁﬂ

Reuse elements x x x ﬁ:‘%ﬁﬁ
- RN

x | x  Req. Engineer
x x Browse

x x x Customer
x
X

x| x x| x Project Mgr.

X
X
X

Visualization

Extract best practices x who

Preliminary data - derived from literature how (user role)
(access) adequate
visualization

Making visualizations usable will better expose the benefits of traceability.




Visualizing Use Case Sets as

Problem Description

Especially in SOA projects but in other projects
as well, software has to support business
processes. These processes are part of the
software requirements as well as the Use Case
descriptions. Both models overlap which wastes
time for creating and maintaining the
software requirements.

Solution

Generate BPMN processes from textual Use Cases
B Generate sequential flows for scenario

® Create decision points for extensions

E Match Pre- and Postconditions of Use Cases

¥ Join Use Cases

Advantages

Useful to generate skeleton business processes
Helps visualizing and identifying dependencies
between Use Cases

Helps validating dependencies between Use
Cases

Helps validating pre- and postconditions of
Use Cases

Open Questions for Future Work

® Non-Literal matching of pre- and
postconditions

Also useful for comparing business processes
with given Use Cases?

Advanced Tool-Support

TS
Hannover

Im
i o
oo 4

L

Hasso
Plattner
Institut

daniel.luebke@inf.uni-hann

BPMN Processes

#1: Stusent applies for Thesis
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Daniel Liibke, Kurt Schneider and Matthias Weidlich
FG Software Engineering, Leibniz Universitdt Hannover
Hasso Plattner Institute, Potsdam




Visualization of Feature Survival in
Platform-Based Embedded Systems Development for
Improved Understanding of Scope Dynamics

UNINLRSIILT By X

ZYS, NV sweagen

Visualization can improve
real industrial projects.

This method for visualizing the scoping pro-
cess in platform-based development of em-
bedded systems shows the decision process
of including or excluding features that are
candidates for the next release.

Charts are evaluated in a large-size embed-
ded system platform project and indicates that
the visualization of feature survival and scope
dynamics can improve the understanding of
the decision process of platform scoping in real
industrial projects.

FEATURE SURVIVAL CHART

The red lines show out-scoped features.
The green lines show features in scope
(light green for primary flow features and
dark green for secondary flow features).
The survivors are placed at the top, as the
graph is sorted on duration in scope from
last baseline.

FEATURE GROWTH CHART
The green area represents the
number of in-scoped features,

red the number of out-scoped and
gray the number of undecided.

Future work includes improving user interaction.
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Visualizing the Impact of
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on Variants — A Case Study
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Reasoning as Chains of Assumptions

Visualizing Rationale

Stephen Toulmin

Practical
Reasoning
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