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Mobile Computing

= ,Mobile computing, now a mature and established field,
appears destined to become the dominant computing

paradlgm' (Myers and Beigl)

= Mobile devices are everywhere
and have improved significantly
(faster processing, increased
storage, improved connectivity,
multimedia capabilities,...)

= Mobile Computing enables
people to work anytime and
anywhere
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Opportunities for RE

= Using structured RE techniques in the field
= Gathering requirements anytime and anywhere
= Working in situ (e.g., in the future users’ workplace)

= Going beyond mere requirements descriptions using
multimedia capabilities of mobile devices

microphone
digital camera

stylus
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Research Approach

= Analysis of scenario-based Requirements
Engineering approaches and tools

= Development of mobile RE tool prototypes

= Empirical exploration of tool usability and utility
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ART-SCENE

= Scenario-driven technique from City University London for
discovering stakeholder requirements

= Supports automatic generation of scenarios including
what-if questions

= What-if questions enable stakeholders to think about
abnormal and unusual system behavior

= Includes several tools like the Scenario Presenter

= Web-based scenario walkthrough tool used in formal
workshops

ART-SCENE and MSP



ART-SCENE Scenario Presenter
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Clearance Case:1
Normal Course 4 > + E = C R Alternative Course for Event 1 + E=-CTIR
Event  Action Type Description (Natural Lanquage) ID Description (Natural Lanquage)
1 Physical The listener enters the presentation room. GAC1 What if this action does not complete? -
3 Communication The moderator introduces the speakers to the < > RS 5
listener, GAC10 What if the end of this action is delayed?
3 Communication The Iisten.er listens to and observes the GAC11 What if the information manipulated in this action is out-
presentation from the speaker of-date?
Main Menu Communication The Iisten.er gives feedbaclf on the GAC12 What if the information manipulated is inappropriate to
presentation using the device, e
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Comments moderator. complete the action?
11 Physical The speaker ends the presentation. GAC3  What if the information manipulated in this action is
All 13 Physical The moderator opens the question-and-answer incorrect in some way?
- period.
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% 15 Cormmunication The speaker responds to Add Requ‘rement
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Requirements i
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Mobile Scenario Presenter (MSP)

= ASP.NET-based web-application designed for use on
Personal Digital Assistants

= Combines the strength of ART-SCENE with the benefits of
mobile devices

= Brings structured scenario techniques into the workplace
of future system users

= Supports acquiring requirements directly in the work
context

= Enables capturing multimedia content and linking it to
requirements

ART-SCENE and MSP



Mobile Scenario Presenter (MSP)

# L

13

U Normal Course l;’ *

Description @ @ [Im

The listener enters the
presentation room.

The moderator introduces the speakers to
the listener.

The listener listens to and observes the

' presentation from the speaker

The listener gives Feedback on the

' presentation using the device.

The device communicates the feedback to

' the moderator.

The speaker ends the presentation,

The moderator opens the question-and-

I[P at.course 2 |l d‘

4 1: The listener enters the
presentation room.

#

GAC
1
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10
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11

GAC
12

GAC
2

GAC

Description E

What if this action does not
complete?

What if the end of this action is delayed?

What if the information manipulated in this
action is out-of-date?

What if the information manipulated is
inappropriate to this task?

What if there is insufficient information
available to complete the action?

What if the information manipulated in_this
action is incorrect in sorne way?

Yiew Tools 4 @ a e
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MSP I: Integration of Pocket Word

= First MSP prototype designed to support mainly
requirements analysts

= Integration of Pocket Word provides functions for adding
multimedia requirements descriptions

= Pocket Word documents are linked to requirement using
unique IDs

= After a mobile scenario walkthrough PDA can be
synchronized with desktop workstation

Capturing Multimedia Descriptions 10



Mobile Scenario Presenter — Pocket Word

FlF|Pocket word ¢ &F 44 10:221

(23

Using Pocket Word the
Mobile Scenario Presenter
allows users to capture

Event GACL: What if this action does not multimedia requirement
complete?

_ descriptions

Description

Add Requirement
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The system shall ensure tha W Wrap to Window
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Writing
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® Recording
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view Tools ¢ &) &} +% New Edit|View|Tools
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Enter details for new requirement to be added,
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Findings from evaluations

MSP basically supports analysts in walking through
scenarios and discovering requirements
Analyst reported several usability problems
Problems when interacting with other stakeholders and
documenting requirements simultaneously
Analysts rarely used the MSP to add multimedia
descriptions...

not intuitive

no seamless integration

rather complicated

Capturing Multimedia Descriptions 12



MSP 1I: Goals and Novel Features

= Goals
Overcome usability issues reported from evaluations
Provide explicit support for future system’s end-users

= Novel features
Wizards to guide end-users
A tutorial scenario to help users to get to know the MSP
Feedback on completed tasks and errors
A full-screen browser application replacing PIE
A settings menu to adjust the MSP to user needs

Capturing Multimedia Descriptions

13



MSP II: Extendable Plug-In Solution

= Novel approach to provide features for capturing
multimedia descriptions of requirements

= Extendable plug-in solution
Plug-ins can be developed using .NET compact
framework
The browser application is used as plug-in host
The plug-in concept allows to develop any desired
functionality

Host automatically recognizes plug-ins and integrates
them to user interface

Capturing Multimedia Descriptions
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Plug-in for attaching Sketches
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Plug-in for attaching Audio Notes
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Findings

= MSP II provides several new features including
multimedia features for end users

User is not depending on Pocket Word anymore but still
can use it

New multimedia plug-ins can easily be integrated
Existing plug-ins can be adapted and evolved

= No evaluation studies of MSP II tool have been
conducted yet
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Pocket Word

{ Pocket PC

@ & q10:221 (D

Using Pocket Word the
Mobile Scenario Presenter
allows users to caphure
multimedia requirement
descriptions
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Pocket Word vs. Plug-In Solution

Suitability for capturing multimedia descriptions
Powerful cots solution vs. customized plug-in?
Understandability of integration
Loose vs. seamless integration?
Learnability of the tool
State-of-the-art user interface vs. intuitive usage?

Changeability of the tool
Product updates vs. individual evolvement?

Capturing Multimedia Descriptions
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Pocket Word vs. Plug-In Solution

= Adaptability
COTS solution for Windows Mobile vs. .NET compact
framework application?

= Time and resource behavior

Moderate vs. fast performance?

High vs. moderate resource consumption?
= Development effort

Almost no vs. considerable effort?

Capturing Multimedia Descriptions
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Conclusion

= Goal to support different stakeholder groups

= Developed two independent solutions for capturing
multimedia descriptions

= Each solution has benefits and limitations

= Both can complement text-based requirements with
multimedia descriptions

= Detailed evaluation studies are outstanding
= Users can select which solution they prefer
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