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SCOPE OF THE STUDY 2

Traceability — Degree to which a relationship can be established

An important topic @RE

Traceability ﬁ
—————————————————————————————— )

Purpose of the study

» Insights into traceability research @ RE
»How has RE contributed

» Aspects for further research
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RESEARCH QUESTIONS 3

Aim — Evaluate how traceability research at the RE conference has
contributed to the area

RQ1 - What topics within the traceability area have been studied?

RQ2 - What specific challenges have been addressed?

RQ3 - What contributions have been made to address the challenges?
RQ4 - What tool features have been developed to support traceability?
RQ5 - What types of systems have been considered?

RQ6 - What types of artifacts have been traced?

RQ7 - What empirical methods have been applied?

RQ8 — Which authors and institutions have conducted the research?
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RESEARCH METHOD 4

A Literature Review @RE — Past 20 years proceedings

* Automatic search - “traceability” in the title, abstract, or keyword
— 76 Papers

* Exclusion criteria — No answer for RQ3 (Contribution)
* 6 papers excluded — A final total of 70 papers
* Data extracted

» Bibliographic information

> Data related to the RQs

* Defined categories for RQ1-6 - Discussed & agreed by all authors
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LIMITATIONS 5

* Missing possible studies
» Mitigation - A broad search term

* Empirical method — Lack of detail
» Mitigation — Pre-agreed definitions

* Missing information
» Mitigation — experience in SLR, RE & traceability
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TRACEABILITY TOPICS STUDIED (RQ1) 7

Post-Requirement Traceability 35
Traceability Automation

Pre-Requirement Traceability

Change Management
Some papers noted more

9 than one group

Traceability in Practice

Model Traceability

Regulatory Compliance

New Approaches for maintaining Traceability
Trade-Off Analysis

Traceability in new development Context

0 10 20 30 40 50 60 70

No. of Papers
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TRACEABILITY CHALLENGES ADDRESSED (RQ2) 8

Lack of Knowledge and understanding about traceability
Maintaining traceability with when requirements evolve

Guaranteeing satisfaction of requirements

Some papers did not address
any specific challenges

Impact of human factors and judgment

Reducing the cost related to RT

Effective representation of traceability information

Challenges faced in practice

Assessing the Traceability maintained

0 10 20 30 40 50 60 70

No. of Papers
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CONTRIBUTIONS TO TRACEABILITY (RQ3)
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No. Of Papers

Technical : : : 35

Methodlogical 22 Some papers noted
e S
more than one
Insights & Experience Report 15 contribution

e —

0 10 20 30 40 50 60 70

Technical contributions: technical approaches or methodologies with tool

support - e.g., tool with explicit user defined links with matrix (/. Cleland-Huang, G.

Zemont, and W. Lukasik. RE'04)

Methodological contributions: new methods and approaches without tool
support - e.g., traceability information model (J.C.S.P. Leite and A.PA. Oliveira. RE'95)

Insights into practice and experience reports: details about real world

traceability - e.g., a case study about the traceability practices in a company
(Michael C. Panis, RE 2010)

TOOL FEATURES FOR TRACEABILITY (RQ4)
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Traces lifecycle (12 papers): features for creating, maintaining, and updating traces
between various artefacts - e.g., Ecolabor (K. Takahashi, et al. RE*96).

Maintaining traceability between requirements (10 Papers): features for maintaining
traces between requirements and managing them - e.g., TOOR (FA.C. Pinheiro and
J.A.Gogue. RE'96).

Automated traceability (7 Papers): features for creating and maintaining traceability
information (semi) automatically - e.g., Poirot (J. Lin, et al. RE 2006).

Change management (4 Papers): features for managing and updating changes in
artefacts and hence their traceability information - e.g., a tool that extends on DOORS
for change management (L. Lavazza and G. Valetto, RE 2000).

Requirements validation with traceability support (3 Papers): features for assessing
and validating requirements with other artefacts and hence maintaining their traces -
e.g., RESAT (E.A. Holbrook, J.H. Hayes, and A. Dekhtyar. RE'09).
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TOOL FEATURES FOR TRACEABILITY (RQ4) 11

* Model management with traceability support (3 Papers): features for creating and
maintaining traces between and in models used in the development process - e.g., a
tool for model merging and verification (E.A. Holbrook, J.H. Hayes, and A. Dekhtyar. RE‘09).

e Support for regulatory compliance (1 Paper): features for maintaining traceability
towards compliance purposes - e.g., for compliance with DOD-STD-2176A (M.
Sabetzadeh, et al. RE'07).

* Project management (1 Paper): features for controlling and monitoring a project - e.g.,
charts generation (T.J. Smith. RE'93).

* Traceability visualization (1 Paper): features for visualizing the traces maintained
between artefacts - e.g., CREWS-EVE (P. Haumer, et al. RE'99).
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TYPES OF ARTEFACT TRACED (RQ6) 12

* Traces between requirements specification artefacts (42 papers):
high-level and low-level requirements

requirements and source

requirements and rationale

Etc...

YVVYVY

* Traces between requirements specification artefacts and other types of artefacts (41 Papers):
> Design
» Testing artefacts
» Code
> Etc.”

* Traces between other types of artefacts (10 Papers):
» design and code
» design and testing
»> design components
> Etc.”

*Please refer to the paper for more details
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EMPIRICAL METHODS (RQ7) 13

Expierments _y—

Field Study 11

Action 11

CaseStudy | 7

Survey .. 5

0 10 20 30 40 50 60 70

No. of Papers

* A total of 48 Papers noted one of the following method:

> Experiment - Validation based on different treatments applied to or by different
subjects

» Survey - Validation based on practitioners’ opinion and perspectives

> Field study - Validation with data from real projects, but not during the
execution of the project

» Case study - Validation in real projects by practitioners different to the authors

» Action research - Validation in real projects by the authors themselves

e 2 papers with more than one method
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AUTHORS AND INSTITUTION (RQ8) 14
70
Industry- 60
Academia
14% 50
a0 37

30

Industry 20

10 —
I 4 3 3
Academia 2 1 1 1 1 1 1
0 - T T T T T T T T T T T 1

-
& ¢ & &
2

Author’s Origin Countries

* Institution:

University of Kentucky (9 papers)
University of Toronto (7 papers)
DePaul University (6 papers)
Johannes Kepler University (4 papers)
City University London (4 papers).

Y VVYVY
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TRACEABILITY RESEARCH EVOLUTION @ RE 16

All editions Vs last 6 editions (2007 onwards)

* Since 2007
» 32 papers published (46% of all the papers published)

» No paper in the context of new approaches for maintaining
traceability

» 10 out of the 13 papers on traceability automation
» Challenge related to assessing the traceability maintained
» Tool features specifically targeted at model management

» 72% of the experiments identified were conducted in the last
six years

» Industry-academia collaboration — 7 papers
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COMPARISON WITH OTHER SECONDARY STUDIES
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To evaluate RE’s contribution
To compare the maturity of traceability research @ RE with
other RE areas

* Results from the review coincide with results reported in other
studies
> Similar challenges reported in other studies

> Similar ranking of institutions and countries reported in other studies (A. Davis
and A. Hickney, REFSQ 2009)

* Results suggest:
» RE conference provides excellent overview of the area
» Has significantly contributed to its progress
> Has been the source of input for other studies

* Not much focus on Model-driven Traceability
* Higher frequency of the use of empirical methods @ RE

17
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ASPECTS FOR FURTHER RESEARCH

@ertus

Traceability Visualization
Consideration of more artefacts
Traces semantics for impact analysis
Advanced empirical evaluation

Advanced tool support

18
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CONCLUSION

@ertus

Greatly focused on post-requirement traceability

inding

support

Increasing interest in automated traceability & industry-academia
collaboration
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