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Introduction

To ensure
N measurement
Most critical Tasks quality cost
m Requirements Identification
m  Requirements Analysis %
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RmFFP: Our measurement procedure
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Application of RmFFP

Functional user requirements

]
{} Specification

USE CASE

(@)
SEQUENCE DIAGRAM

\1) %_I%l.:llll

< | | F5

OO-METHOD
REQUIREMENTS MODEL

Gathering of the Software Documentation

ﬂ Mapping Rules

\) COSMIC-FFP METAMODEL
Software Model

Construction of the Software Model

Measurement Rules

NS Measurement function wer
- ¥
3 Functional size & ®
Cfsu Aggregation functions / -E‘E )
I o |

NS

Application of the Numerical Assignment Rules rau?




RmFFP: measurement process
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Requirements specification

Measurement context

Viewpoint measurement
Measurement purpose
Scope measurement

Mapping phase
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Evaluation of the application of RmFFP

To analyze RmMFFP
for the purpose of evaluating the user’s productivity and
the reproducibility of RmFFP

from the viewpoint of the researcher

in the context of computer science students measuring the OO-
Method Requirements specification

l Goal/Question/Metric (GQM)

[Basili&Rombach,1998 ]

Experiment planning

RQ1: are the users productive using RmFFP?
RQ2: Is RmFFP reproducible?
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Evaluation of the application of RmFFP

m Subjects

O 35 computer science students at the Valencia University of
Technology who had similar backgrounds in the use of the OO-
Method Requirements Model.

O These subjects were students enrolled in the “Software Development
Environments” course (February until June of 2005).

m Experimental objects
O Requirements specifications using OO-Method

Experiment planning
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Experiment planning

Evaluation of the application of RmFFP

e Selection of variables ¢ Formulation of Hypotheses

Independent variable Hypothesis 1: Users’ productivity when
applying RmFFP is higher than results found in
the literature.

Hypothesis 2: Functional size measures are
reproducible when applying RmFFP under
changed measurement conditions.
PRODUC- REPRODU-
TIVITY CIBILITY
(D1) (D2)
Performance
&-Metéa
Dependent variables / ‘!9"&“
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Evaluation of the application of RmFFP

. . Functional size
« Data recording and verification L S Bt R

35 subjects

Q Functional size of the specification given. k
0 Time used to carried out a measurement. k k

R g

Data recorded:

Experiment operation
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Evaluation of the application of RmFFP

Experiment operation

e Data recording and validation

Data recorded:
Q Functional size of the specification given
O Time used to carried out a measurement.

Verification of the results:

Two students confused the concepts of
INCLUDE and EXTEND (relationships between
use cases) for the application of the aggregation
functions.

QolS 2006

35 subjects

s outliers

________________



= BN

Contents

m Introduction

m RmFFP: a measurement procedure
O RmFFP application
O Measurement process

m Evaluation of the application of RmFFP
O Experiment planning

O Validity evaluation
m Conclusions and Future work

QolS 2006

AN

"y

| | L]
Qa o
_—



- S

Evaluation of the application of RmFFP

C = Productivity
o
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Evaluation of the application of RmFFP

m Productivity:

RQI: are the users productive using RmFFP?

Analysis and Interpretation

RmFFP Nagano’s proposal based on COSMIC-FFP
>
Mean = 131.48 Cfsu/hour Mean = 45 Cfsu/hour

> e
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Evaluation of the application of RmFFP

Analysis and Interpretation

m Productivity:

Nagano’s proposal based on COSMIC-FFP

RmFFP
3x Mean = 45 Cfsu/hour
Mean = 131.48 Cfsu/hour
O We used the OO-Method O Nagano used the natural language
Requirements Model, which is for the functional specification of the
based on UML notation. switching systems.

O The mapping rules defined allowed QO Nagano applied directly the generic
the reduction of the generality of rules of COSMIC-FFP.

COSMIC-FFP.
O The subjects were well-versed in O The subjects were trained to apply fp;é%
the OO-Method Requirements COSMIC-FFP. 0 )
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Model and RmFFP. QolS 2006
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Evaluation of the application of RmFFP

m Productivity:

RMEEP Total Metrics
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Evaluation of the application of RmFFP
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Evaluation of the application of RmFFP

c

O » Reproducibility:

)

(1]

E Descriptive statistics

(@ Statistics Reproducibility
O Mean 0.051
-E Standard deviation 0.04164
—_— Min 0.000
ro) Max 0.15
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Evaluation of the application of RmFFP

m Reproducibility: 33 subjects

One Sample t-test for the reproducibility.

Statistic Reproducibility
Mean Difference 0.05091
95% Conf. Interval for the diff. 0.0361 (lower)
0.0657 (upper)
t 7.024 o ,
1-tailed p-value 000 — levelof significance : very high

95% confidence that the data

obtained would satisfy the

hypothesis that RmFFP is

reproducible &
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Evaluation of the application of RmFFP

m Conclusion validity: issues that
affect the ability to draw the correct

conclusion;

treatment

threats

\

O Reliability of the application of
RmFFP to subjects: following a
prescribed procedure

O Random heterogeneity of

threats

N

outcome

threats

subjects: same level of
experience working with the
OO-Method Requirements
Model.

Validity evaluation
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Evaluation of the application of RmFFP

m External validity: threats relating to

g the generalization of results to R

v Industrial practice. * R R
S .
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Conclusions and future work

m This paper describes an empirical study that evaluates the user’s
productivity and reproducibility of RmFFP

m  With respect to productivity analysis:

O the productivity of the subjects using RmFFP is several times
higher than the productivity rate obtained by Nagano.

= we confirm that, because of its generic character, a
measurement method is less efficient than a measurement
procedure.

O We also find that RmFFP productivity is higher than industry rates
found with IFPUG FPA (reported by the company Total Metrics).
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Conclusions and future work

m  With respect to reproducibility analysis:

O We have corroborated that users of RmFFP produce reproducible
assessments.

= This result can be explained by the training carried out with the
subjects.

s Complementary rules defined to control the duplicity of data
movements resolved some of the problems of interpretation of
the RmFFP guidelines

m We are aware that it is necessary to carry out more empirical studies
with industry professionals in order to confirm our initial results.
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