Adaptable Documentation and Traceability of Software Requirements

E. C. Genvigit and N. L. VijayKumat
Laboratory for Computing and Applied Mathemati¢sAC
Brazilian National Institute for Space ResearddPE
C. Postal 515 — 12245-970 — Sao José dos Camp®s - S
BRAZIL
E-mail: elias vijay@Iac.inpe.br

2 Federal Technological University of Parana — UTFPR
Campus Cornélio Procépio
Av. Alberto Carazzai, 1640, CEP 86300-000 — ComBliocopio — PR
BRAZIL

Keywords: requirements, data analysis, metamodel, trditea

This work presents a summary on the research conductedd® the development of a model to document and
to visualize,dynamically, software requirements.

The research consisted of analyzing the necessasymafion focusing on documenting different types of
requirements in an efficient way, and how quality fastoay be part of those requirements. The researdidtas
considered, the traceability (Aizenbud-Reshef et al, 286@)ng the requirements and different types of artifacts
developed during a software project.

The current solutions for the Requirement Engineeringatgassess support for the inclusion or exclusion, of
quality factors and elements to describe specific pattef requirements as the use cases or forms of @ircert
project. The lack of that support makes the storage modetlescription of the static requirements difficult; in
other words, those solutions hinder the definition ent types of requirements as well as the inclusibn
attributes for the quality control of those requirements

The existence of different types of requirements, dbasespecific needs about quality are due to the inherent
specifications to each project and the different chiarstics of the processes used in the organizationsgitime
development of those projects.

The study showed that the use of a flexible approachatlmats the definition of new patterns of requirements
with different characteristics, as well as the opttondetermine whether they should or not be demanded,
constitutes a viable option for a solution to the probl "Flexible", within the context of this resdarpoints
towards the capability of the model to understand to elefm register and to visualize dynamically new patterns
defined according to the needs of the project, unlikete stedel in that it possesses a pre-defined, nonmodified
(ou melhor non-modifiable) storage mechanism.

As for the computational development of the model, & baen opted to use technologies that make use of
hyperdocuments possessing the flexibility as their fegture, such as the definition of specific vocabularies
Extensible Markup Language - XML and the elements for dimafisualization as Extensible Stylesheet
Language for Transformation - XSLT.

For the support of the quality elements, some estadlsfandards were analyzed based on norms, such as IEEE-
830 (IEEE,1998b) and IEEE-1233(IEEE,1998a). When considering IEEEt888s iobserved that the constant
requirements in a specification of requirements of highlitgsaftware must be clear, complete, without
ambiguity, implementable, consistent and testable.tkaose qualities to be achieved, the requirements should
possess some of the following characteristics: requérgdred and exit information, restrictions, assodiate
documents and others.

The analysis showed that not all the factors of gqualfita requirement should necessarily be obligatoryaumss,
depending on the characteristics of the project, therfaould or not be important. It was also observetlttiea
creation of new norms or models associating new qufalityrs to the requirements could restrict a modédan t



those factors could be defined in a static way. Fintlly first analysis also presented that the definitiba static
model of data for the requirements created a large coityplexvhen dealing with a single XMLvocabulary.

The traceability was also treated in a flexible wahjch contributed to the creation of the traces betwthe
requirements and the different types of artifacts geeéraiuring the projectdevelopment. In this way, the
application of the Software Process Engineering Metamo@&PEM (OMG,2002), specifically the nucleus
associated to the products of process work, allowed Hatien of the necessary structure to register and later
to associate the several types of artifacts toghairements using different types of traces.

After evaluating SPEM, a data model was elaboratedlte she problem of t registration of the artifacts.

When analyzing the artifact class diagram , it waseoled that SPEM presented a solution for the three
problems observed initially in the work: the qualitytéas do not need to be obligatory; enabling the inctusio
new norms or demands associated to the requirementeaidiL vocabulary used is simplified.

The adopted solution simplified the data model in morergéred classes in which an element of SPEM, such
as WorkProduct, may be a class diagram, a use case, aamade or any type of work product that one may
want to create or to use. That solution type allowsilfllity as to which elements are to be used in &miv
project, which also facilitates the creation ofregle XML vocabulary in which its items are the samawever,
with distinct instances .

After the analysis, the model shown in Figure 1 has begated.
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Figure 1. Class diagram.

In the obtained solution, Figure 1, the Requirements diredeby a RequirementType which, in turn, possesses
AttributeRequirementType. The AttributeRequirementType ms&selnstances that are the values instanced for a
certain requirement. As the instances are the valuthe @ttributes of a given requirement, the instanees to

be associated to the requirement to which they belbimg existence of the association between the iostelass

and the requirement class is due to that fact.

It can also be observed, in Figure 1, that a Requiremmayt be associated to one or more WorkProduct
(artifacts), whose association is the one thatwalithe traceability between requirements and artifacts

The implementation of this model turned into a toolokhallows registering different types of requirements,
artifacts and traces as well as allowing their vizatibn in a dynamic way. However, other elemenisted to
the requirements traceability process, as the automafithe process, the impact of changes and the ewoluti
of the software, are focused for the continuity éf tesearch. So, the presented solution is a preliyninesult

of a proposal that should understand the control on tjistra&tion, the documentation and the traceability of
software requirements.
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