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ABSTRACT 1. INTRODUCTION
Requirements engineering for interactive systems remains aTraceability of choices and systematic exploration of options is a
cumbersome task still undsupported byhotations,development critical aspect of the development processes in the field of safety
processeand tools Indeed, in the field of HCI, thmost common critical systems. Some softwaséandards such as DI78B [23]
practice is to perform user testing to assess the compatibility (which is widely used in the aeronautical domain) require the use
between the designed system and its intended user. Otheof methods and techniques for systematically exploring design
approaches such as scendsésed design promote a design optons and forsupporting thetraceability of design decisions.
process based on the analysis of the actual use of a techimlogy Similarly, ESARR (Eurocontrol Safety Regulatory Requirement)
order to design new technol ogon&aftwabedarn AireTrafficsMapagement Systagi® explieittys 6 t as
and activitiesSome of them also support a critical element in the requires traceability to be addressed in respect of all software
development of interactive systems: creativijowever, these requirements (p. 11 edition 0.Zlowever, such standards only
approaches do not provide any support for a) the definition of adefine whatmustbe donein terms of traceability buprovide no
set of requirements that have to be fulfilled by the system underinformation onhow such goals can be reachby analysts and
design and b) as a consequence for assessinich of these developers Approaches such as scendbmsed desigri9][22]
requirements aractuallyembedded in the systeamd which ones [24] promote a design process based on the analysis of the actual
have been discardeftraceability and coverage aspect$his use of a technology in order to design new technologies better
paper proposes tool-supportednotation for addressing the supporti ngWarkssech a$d5][1¢]addiess the aspect
problens of traceabilityand coveragef both requirements and of creativity that is of high relevance as far as interactive systems
design optionsduring the development process of interactive are concernedHowever, these approachpsovide fewsupport
systems. These elements adgitionallyintegrated within a more  for (a) defining the requirements in a way they can be directly
global approach aiming at providing notations and tools for associated tevery component dhe system under desigmd(b)
supporting a rationalized design of interactive systentsving a as a consequenckr assessing which of these requirements are
modelbased approachOur approach combines and extends embelded in the system and which ones have been discarded
previous work on rational design and requirements engineering.during the development process (maybe due to resources
The current contribution, DREAMER, makes possible to relate constraints, conf.licting requirenm
deS|gn options  with both _fu_nctlonal and non functional  pecent work in the field of software engineering has been trying
requwement_s_Thg approach IS |IIus_trat_ed bgal sizecase study to provide solutions to that problen®ne of the remaining
from large civil aircraft cockpit applications. problems pointed out by many contributigmesented iffi7], such
as dapters 1, 19 and 20, is that requirements are poorly or even
not addressed.As discussed in[25], this is critical as
Requirements Engineering provides input tbthe subsequent
General Terms phasesin the development proces3his paper addresses the
problem of traceabilitand coveragef requirementsn a modet
baseddevelopment procesk addressethe problem by providing
Keywords an extension to a notation TEAM and its assodiab®l DREAM
which have previously been presented [it2]. The current
contribution DREAMER, makesit possible to relate design
options with both functional and norfunctional requirements.
While the approach could address any kind of requirements, we
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how the DREAMER approach suppastthe design processith
respect to requirements providing ways of answering two
fundamental gestions: 1) Which current design (among the many

opti on -siprrolvliidregd st rteleanl Onthe upp
other sidea dotted line is used representthah e opt i on
presentationo doetelsarn mritetion. TEAM por t

ones available) satisfies a given requirement and 2) What is thesupports more precise comtien between element§ncluding

exhaustive list of requirements fulfilled by a particular design.
Section 4illustrates al the functions provided by outool-
supported notin for supporting traceability, versioning and
collaborative edition of TEAM diagramsLastly, section 5
summarizes the findingonclusion and perspectives to twisrk.

2. THE TEAM NOTATION ina NUTSHELL
TEAM notation (Traceability, Exploration and Analysis Method)
and its CASE tool DREAM (Design Rationale Environment for
Argumentation and Modeling)ave beenoriginally proposed in
[18] to support thesystematicexploration of options during the
development process of interactive safety critical systgiak
Hereafter we desibe the main concepts of the TEAM notation
and the extensiomsadefor tracingrequirements.

2.1 The original TEAM notation

TEAM notation is based on Question Option Crite(@OC)
which is designationale notation introduced by MacLean and al.
[13]. QOC notation allowthe description ovailable options for

a desigmuestionandthe selectiorof an optionaccordingto a list

of criteria. The TEAM notatin is an extension of QOC that
enables thestructuring and theecordingof information produced
during design meeting$EAM diagrams cover

1  Thequestions that have been raised;

1  The design options that have been investigated lamanes
that have been ezted;

1 The evaluation performed for the different optipns

1  The collection of criteria that have been used for evaluating
the options considered

 The collection of factors that have been taken into account
and how they relate to criteria

1  The task modelsarresponding to options

1  The scenariosxtracted from the task models that are used to
compute, for each option the value of the criteria

TEAM notation andts associatedool DREAM canleverage the

design rationale process for interactive applicatibpshelping

engineers in deciding to reuse or wesignchoices when facing

an already experienced issuadeed, TEAM diagrams can be

considered as very specific design patterns and, as such, can -~

reused in another design conteBesides thisstructuring and
recording of information, an important featuoé TEAM is to
record design decisions and relate themdsiredquality factors

Figure 1 illustrates asimple TEAM modelaiming at structuring
argumentation around the design of the navigation in a list of
candidate for a voting system. Supposed that not all the
candidates can e displayed in a single window the model
represents two optionsi.€. circles): the upper one provides
scrolling facilities to the users while the lower one proposes a
vocal display with navigation commands (previous and next) in
that sequence. The triargl on the right hand side of the figure
represent a subset of the usability criteria (time to learn, retentic..
overtimee r r o r see[dlf fer a fll list) ard ther connection

to the usability factor. The different types of lines between the
criteria and optios represent the fact that a given option can
support (favor) a criterion (bolihe) or do not supporihinder)it
(dottedline). For instancea bold Ine is used to represent that the

absolute and comparative valuds)t this is not presented here
due to space constraints.
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Figure 1. Using TEAM notation to represent relations
between criteria and factors in usability

2.2 Adding requirements to notation

Figure 2 provides an exhaustive list of elements in the TEAM
notation which also includeall the extensiom for supporting
requiremets. Requirements are depicted as rectangles, questions
asrectangles with rounded corners, options as cirdetgria as
horizontal triangles and factors as upper part of half a square.
Scenarios used to descriaaletailed usagef a design option are
depicted asquareswhile arguments (resp. tasks) are depicted as
vertical upwards triangles (resp. downwards triangleR)e
occurrence of @y other artifacts used to describe a particular
design option (e.g. documents or models specifying the
implementatn, videos, lowfidelity prototypes etc)aredepicted
aspaper clip icorand can be attached to any TEAM element
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Figure 2. Graphical representation of TEAM notation.
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