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** Summary/Contributions of RE 2003 paper

¢ Influence
* Requirements tracing
* Requirements engineering
* Model-based software engineering
* Miscellany

¢ Closing thoughts

N




.
als il o

(ANPGRS
FUN FACTS

Middle of post-Y2K technology slump

Is software industry in the US doomed because of
imminent outsourcing?

GOUSIQ is 5 years old, already a verb

k Four more years ‘til iPhone
N
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N FACTS

R®.. and a NASA IV&YV facility in Fairmont, WV

o wants researcher help with Software Assurance...

|

Columbus

CAN SOFTWARE ENGINEERING
RESEARCHERS
HELP LAUNCH SPACESHIPS?

(.e.: what is the most annoying thing about 11/¢>1/¢)




Why, REQUIREMENTS
TRACING, of course!
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SO, WE NOTICED TWO THINGS...

Best way to help IV&V crowd:
automate tracing!

racing requirements is just like GOUS[Q
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Requirements Document

Hits - number of correct candidate links

Strikes - number of false positives
Misses “flumber of missed links

Hits Hits

Precision s - Strikes Recall = Hits +Misses

MODIS Dataset

OO 5= 110
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* Human analyst vs. Thesaurus retrieval

SuperTracePlus Tool Retrieval with thesaurus algorithm
Correct links 41
Correct links found 26 35
Total number of answers 67 86
Missed requirements|2] 3 6 4

Average recall[3] 69.37% 53.30% 71.69%

Average precision[3] 56.48% 53.55% 32.76%

Overall recall[4] 63.41% 43.90% 85.36%

Overall precision[4] 38.80% 46.15% 40.69%

Performance (hours) N/A - included in analyst performance Seconds for algorithm, 0.33 for thesaurus building

[1] Analyst was working with the results of SuperTracePlus analysis

[2] "Missed requirements” refers to high-level requirements with existing links for which the method failed to return a correct
match

[3] Average recall and precision were computed by first computing the recall and precision for each individual requirement and
then taking the average over all requirements

[4] Overall recall and precision were computed by dividing the total number of retrieved links over the number of existing links:
(recall) and the total number of retrieved links over the total number of candidate links (precision)

Languages of documents are different
* Leads tolow trecall- ~ -

* Leads to low precision
Analysts: high recall but low precision (on small datasets)

Thesaurus : recall improves significantly
precision improves some
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Empirical software engineering: datasets, measures

Human Analysts: can’t live with’em
can’t live without’em

Phenomenal work being done in many guises
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e D v 2557, ooy AN




Requirements Tracing

REQUIREMENTS TRACING

s R

¢ Linking documents and source code, 2003, 2005

¢ Artifact management, 2007

#* Marcus and Maletic

*»*Del ucia, Fasano, Oliveto, Tortora

T CEINANY
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Requirements Engineering
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% Managing non-functional requirements, 2005

¢ Consolidation of multiple source requirements, 2012

% Huang, Settimi, BenKhadra, Berezhanskaya, Christina

“* Wnuk, Host, Regnell
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Requirements
Engineering

Requirements
Tracing

| challenges

1)

2005

2004 yf.-

#*Idea: Form a Center of Excellence for
P

Software Traceability (COEST)

*»The first CoEST m’éeting occurred un

Louis Arch at ICSE/ 2005. It was attended by
Jonathan Maletig, Guilio Antoniol, Alex Dekhtyar,
Jane Cleland-Huang,

Jane Hayes, and

several students
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About COEST v Traceability v TraceLab v Research Directions v Resources

Developiﬁg automated tools tof hinimize : Center of
the cost and effort of traceability. Excellence

7 for Software
_____ : Traceability

The vision of the Center of Excellence
for Traceability (COEST) is to provide
leadership for traceability research,

and p p g the
pursuit of excellence from research idea
to ice, based on a ion of
tive, ethical, work.

Cry N + What is Traceability?
il R‘ + Grand Challenges
i g Tracelab now

[~k , + For Industry in beta!

'. About CoEST Traceability Directions Resources
‘ ] &I s I You are here : Home » About CoEST » Officers

Center of Excellence for Software Traceability Officers

Director:

Jane Huffman Hayes

Associate Professor, University of Kentucky
Vice Director of Europe:

Andrea Zisman

Professor, City University, London

Vice Director of the Americas:

Jane Cleland-Huang

Associate Professor, DePaul University, Chicago

Secretary/Treasurer:
Software and Systems Alexander Egyed
Traceabili ty Professor, Johannes Keppler University, Linz, Austria

Body of Knowledge Coordinator:
Andrea Zisman Alexander Dekhtyar

Jane Cleland-Huang CalPoly.

Olly Gotel Grand Challenges Coordinator:
Olly Gotel

Independent Consultant

Springer Verlag

Publications Coordinator:

to be released in Fall of 2011 Jonathan Maletic
Professor, Kent State University

Student Coordinator:
Giulio Antoniol
Ecole Polytechnique Montreal, Canada

7/22/13
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Resources v

Tracelab v Research Directions v

About CoEST ¥

Traceability v

Center of Excellence for Software Traceability

& You are here: 1 » Grand c

Grand Challenges

Long-range Challenge

Traceability is implicit. It is neither consciously established nor sought, yet it captures the relationships between (artifacts?) needed to support a wide
variety of software and systems engineering tasks. Traceability has effectively 'disappeared without a trace'.

Medium-range Challenges

1. Ubiquitous
Traceability is always there, without having to think about getting it there. Traceability is neither consciously established nor sought; it is built-in and

effortless. It has effectively
2. Purposed
Traceability is fit for purpose and supports stakeholder needs.

3. Cost-Effectiv

The return from using traceability is adequate in relation to the outlay of establishing it.

4. Configurable

and the rich semantics d hanging stakeholder needs.

Traceability is established as specified, -to-

5. Trusted

¥ Contgurable : Compliartwits chaighgieeds ¢emanrtcall-ich dyaam ko speciications)
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K‘w) @ Industry Practices

T ware o trazesh Ity VILC, rarce & canaznihed

P Purpoted:Requieme its<irke s & MHIpuPose poDYpKalponks & pate ns)
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Model Based
Software Engineering
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MODEL BASED SOFTWARE
ENGINEERING

-
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% Merge statechart specifications, 2007, 2011

7/22/13
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Model Based
Software
Engineering

Requirements-.&® > .
- Traeing. /

MISCELLANY

o .

** Mining textual requirements for architectural design, 2012

% Matching web service interfaces, 2010

% A Casamayor, D Godoy, M Campo
+¢ HR Motahati Nezhad, GY Xu, B Benatallah

7/22/13
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Miscellany

Model Based
Software
Engineering

Requirements
- Traeing

7/22/13
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Model Based
Software — Viiscellany
Engineering |, O

Gotel
Finkelstein  Requirements

. Tracing E / 2
Antonioletal. +7. /
Ramesh g

Y
>
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FUTURE DIRECTIONS

5

¢ Ubiquity
% Assisted methods

¢ Application-specific

N\\ca o) ij
TRACEABILITY RESEARGES
TIMELINE

20d Generation of
Trace features in RM

tools | The Grand
Challenges
provide a
roadmap for
future
research
efforts and
the
mechanism

for tracking

i progress
b funded by , towards our
Ae | NASA &

2 NSE ( goals
2006/7

Rudimentary
tools

What next?

19
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REQUIREMENTS TRACING —
BACKUP??

s R

+¢ Establishing, maintaining relationships of artifacts/elements

¢ Supporting s/w eng./IV&V /evolution/etc. tasks

20
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Hits - number of correct candidate
Strikes - number of false positives
Misses="number of missed links

e
2<

REDHN 2063

Hits - number of correct candidate
Strikes - number of false positives
Misses="number of missed links

Hits Hits

Precision = Hits + Strikes Recall =

Hits +Misses

21
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Hits - number of correct candidate

Strikes - number of false positives

Misses="number of missed links
Hits

Precision = Hits + Strikes Recall =

Hits
Hits +Misses

belectivity = Hits + Strikes

M*N
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RACING AS INFO RETRIEVALPRGISISS

! Req0001

*

Req0002

Req1000

Requirements = Design specifications =
@ Queries Documents

Vocabulary of keywords determined

Each document (and guery) is represented as a vector
e S

of keyword weights

Weights:

wi =fl"€4kl,d lOg(WQ(kZ)J

document Inverse frequency of
+ Simple Thesaurus keyword in collection

Frequency of
keyword in

23
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Non functional reqts.ss -
o e 700'5 VIfacingsNEFRs 4

Reqts Tracing - |

2003 o X O F
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