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ABSTRACT
This keynote highlights areas of significant accomplishments
in traceability research and asks the question of“where next?”
It describes forward looking projects of the Center of Excel-
lence for Software Traceability (CoEST) and raises some of
the difficult questions related to building a shared research
infrastructure in the traceability community.

Categories and Subject Descriptors
D.2.7 [Software Engineering]: Distribution, Maintenance,
and Enhancement; D.2.1 [Requirements/Specifications]:
Tools

General Terms
Experimentation, Measurement, Documentation

Keywords
Traceability, Benchmarks, Metrics, Tools

1. THE TRACEABILITY CHALLENGE
Seminal work in 1995 by Gotel and Finkelstein [11] brought

traceability issues to the foreground of requirements engi-
neering and spawned a new generation of traceability solu-
tions. However, despite major advances over the past fifteen
years in both the state of practice and the state of art, the
challenges are still daunting. This was illustrated in a re-
cent report commissioned by the US Committee for Advanc-
ing Software-Intensive Systems Producibility for the defense
industry [7], which highlighted the critical lack of “chains
of evidence” in the form of traceability links between exe-
cutable code and the functional and non-functional require-
ments that drive the code. Such chains of evidence would
support evolution of requirements, architectural models, de-
signs, code, and test cases, and facilitate higher level ac-
tivities such as software assurance, requirements validation,
and compliance verification. Despite significant advances in
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our field, it is evident that we have not yet succeeded in
“solving” the traceability problem. For every success story
[19] there are hundreds of cases in which complex and even
safety-critical projects fail to use traceability effectively to
support the goals and requirements of their projects [20, 7].
Furthermore, traceability is still generally perceived as an
important, yet costly, arduous, and error-prone activity.

2. MAJOR ADVANCES
On the positive side, a quick survey of traceability re-

search over the past fifteen years, reveals a research commu-
nity which is grappling with some of the trickier challenges,
and making significant yet incremental headway in solving
them. To provide a few illustrative examples, numerous re-
searchers have tackled the problem of automated trace re-
trieval, and have developed techniques for reducing manual
effort by using information retrieval methods to generate
candidate traceability links on-demand [18, 2, 17, 13, 15, 5].
Other researchers have looked at the role of the human in the
traceability process. They have addressed questions such as
“how should the human analyst filter candidate traceabil-
ity links to produce a correct traceability matrix?”, or “how
does traceability support a software engineer in the specific
engineering tasks he or she must perform?” [13, 16, 8, 19].
Others have investigated more specific problems such as the
application of traceability in product line development or in
specific industries such as the health-care industry. Still oth-
ers have explored new ways to create or evolve traceability
links in an ongoing and constantly changing project environ-
ment [14, 3]. Although it is impossible to cite all the work
in this area, it is evident that creativity and innovation are
endless, and it is clear that our community has made sig-
nificant headway in addressing specific components of the
traceability problem.

3. WHERE NEXT?
Nevertheless it is also fair to say that difficult problems

don’t disappear overnight. Such problems take long-term
effort to solve, and sometimes span the careers of multiple
generations of researchers and practitioners, each one build-
ing incrementally on the work of those who came before.
With such long-term research efforts, it is especially impor-
tant to keep our eye on the end goal [10].

Recognizing the challenges faced by our community, mem-
bers of the Center of Excellence for Software Traceability
[1] have worked collaboratively on several forward looking
projects. The first project was launched in 2005 with fund-
ing from NASA and NSF and involves identifying and spec-
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ifying the Grand Challenges of Traceability [6]. Once com-
pleted, this project will provide a roadmap for traceability
research and will include challenges, goals, and specific tasks
for advancing traceability research and practice. The second
project is the Tracy project, which seeks to build shared in-
frastructure for our community in the form of shared data-
sets, metrics, and research tasks that are formulated into
specific benchmarks [4, 12]. The benchmark project is in-
tended to help researchers compare results across research
groups while encouraging innovation and creativity. Finally
the TraceLab project [9], which is also funded by NSF un-
der a major research instrumentation grant, seeks to build
an experimental environment, which will encourage new re-
searchers to enter the field, and will promote collaboration
between research groups.

4. PIPE DREAM OR REALITY?
Ongoing efforts to build shared infrastructure change the

landscape of the research environment. On one hand they
provide tools and datasets which are intended to increase
the productivity of researchers, but on the other hand they
introduce benchmarks which implicitly require higher lev-
els of accountability. In recent discussions with researchers
from other Software Engineering disciplines, we have heard
concerns that developing benchmarks might have the unde-
sired effect of creating a research silo that is even harder
for new researchers to enter, and furthermore, that expect-
ing researchers to selflessly share tools and datasets is an
unrealistic expectation.

So far this has not been our experience. Nevertheless,
these are real concerns which need to be addressed. We
need to ensure that research infrastructure encourages and
facilitates engagement in traceability research. We must ad-
dress head-on the fairness issues of asking researchers to
share and exchange datasets and tools, and identify ways
to recognize and reward researchers for their contributions.
Finally, we need to keep our end goals in mind, and develop
new ways to assess, evaluate, and track our progress. Al-
though it is clear that the traceability challenges will not be
solved overnight, ongoing collaborations, continuing inno-
vation, incremental improvements, and occasional moments
of brilliance will keep us moving in the right direction and
will ultimately lead to holistic and effective traceability so-
lutions.
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