International Journal of Engineering Research & Technology (IJERT)
ISSN: 2278-0181
Vol. 2 Issue 3, March - 2013

Implementation Of Hybrid Metrics To Evaluate Software Performance
Encapsulating CK Metrics

Raj Kumari
University of Engineering And Technology
Punjab University
Chandigarh,India

Abstract

The software test metrics are the key element of quality
driven testing. They help in ensuring that whether the
software is appropriate or not. The best metrics suite
till now is CK metric suite which covers almost all the
features which should be there in a software quality
assurance testing but previous researches found some
theoretical drawbacks.Our basic aim to implement the
hybrid metrics based upon CK metrics and improve
the scenario of testing..

1. Introduction

Software measurement can play a key role.in
increasing the effectiveness of testing process. The
quality of the resultant product and software
development process are evaluated with the help of
software metrics[1][2].

Quality assessment of object-oriented software on
the basis of its analysis is becoming progressively more
significant. This is mainly because of continuous
increase in popularity of the paradigm. On the other
hand, extensive embracement of object-oriented metrics
in numerous application domains should only take place
if the metrics can be proved valid, that is they correctly
measure the software’s attributes for which they were
designed [3], [4], [5], [6], and as well as been validated
empirically [5], [6], [7], [8].

Specifically, metrics are useful in measuring software
complexity and quality, estimating cost and project
effort etc. [9]

Useful metrics are those that are accompanied by
accurate data(correct according to the rules of the
definition of the metric), exact and consistent which
means there is no large difference in the value, even if
the person or measuring device changes. [10].

Chidamber and Kemerer proposed one of the firsts
suites of OO design measures in 1991. Particularly,
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the metrics suggested are Weighted Methods Per Class
(WMC),Depth of Inheritance Tree (DIT), Number of
Children  (NOC), Coupling  between  Object
Classes(CBO), Response For a Class (RFC), and Lack
of Cohesion in Methods (LCOM). [11]. Use of the CK
set of metrics and other corresponding measures are
increasingly rising in industry.

2. CK Metrics

Being one of the first suites of OO design measures
the metrics proposed by C&K assist users in
understanding design complexity as well as in detecting
design flaws and in analyzing certain project outcomes .

Since the proposal of metrics by C&K, several
researches have been carried out by other researchers to
validate the metrics both theoretically as well as
empirically. The six measures proposed by C&K are as
follows:

1. Depth Inheritance tree (DIT) — measure of the depth
of the class within the inheritance hierarchy.

2. Weighted methods per class (WMC) - is the total
number of methods implemented in a class.

3. Response for class (RFC) — set of methods that are
executed in response to a message received by object of
that class.

4. Coupling between Objects (CBO)- is the
measure of strength of connection established by a
association between entities.
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5. Number of children (NOC) - is the count of number
of direct subclasses in class hierarchy which are
subordinate to a class.

6. Lack of cohesion in methods (LCOM) — gives the
degree of similarity of methods that access one or more
of the attributes that are same[11] .

In this research, the developed system is used to assess
the design quality of C# programs based on CK metrics.
Modifications are made in implementation of the
metrics in-order to improve the flaws

3. Hybrid Metrics

Taking CK metrics as the base, the metrics can be
improved to produce better results.Thus we proposed
hybrid metrics by varying the implementation of some
of the CK metrics. Then we test a C# project by CK
metrics and Hybrid metrics and show the results.

Various flaws in CK metrics[12] and the suggested
implementation method to improve those flaws are:

1. Depth of Inheritance

Flaw: In the previous work done the CK metrics
considered the entire piece of code into one block which
makes the manual testing easier but automated testing
complicated as the compiler will get stuck at a point if
memory is blocked.

Improvement:This problem can be erased by
considering classes into separate files which would
make the compiler go smoother.

2. Number of Children

Flaw: The definition of NOC metric did not count
all the descendants of the class but only the immediate
sub-classes and thus gave the distorted view of system .

Improvement:This can  be  improved by
implementing the concept of polymorphism and
multiple inheritance in a link library so that no class
would be immediate subclass and no class would be
considered as a general class.So the problem of
considering only subclasses will be removed.
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3.Response For class

Flaw: For calculating RFC during the data
collection C&K recommended only single level nesting.
whereas in real programming practice there exists
“Deeply nested callbacks” which are not considered
here.

Improvement: By the implementation of multiple
inheritance the nested callback problem can be
removed. As all of the methods will have a reference
into a single bind class and the object of that class can
be used anywhere in the entire application to get the
access of nested classes.

4. Screenshots

one | bset  Pigelyjod  Refeencs  Maiing  Reiew  Vew

Gl Body) MU S

o WELCOME TOMCORTESNG * & W

o Ticane et

SAU Testing Mede!
/2472018 115436 M

=
1=
A=/

e o/

1) Basic software

www.ijert.org




International Journal of Engineering Research & Technology (IJERT)
ISSN: 2278-0181

one | Iset Pagrlyod  Rdeens  Maing  Reiew  View ]

= =y B = == = Hfnd -
/b | et Pl G v e Vew - - o C wige 1 D) 8] o ascor AaBbe: sapbee AQB asicc. wssco. anca B2 o
= Copy | 3 e &
T e [ p Hind - ste N BIU-dexxh ¥Y-AE K THomal {ThoSpac. Headngl Hesdng?  Tele  Subtife SubtieEm.. Emphass - Change -
B, el N || nsten 4aB0 satoce AQD wosice oo wn A o S e . : - 4
4o e \ . G Faragragh § 5 .

PN T BT 2y Tomal |ToSc. Headngl Hedng2 Tk | Skbife  Subtien. Enphass < g:sa_e Ko Ouwest x Loy Je L]

Cigboard s Foot 5 Stytes G Edting

)

P ————— B
0 omse u - iG4]G S e @RS i 2 e
B Ry : s s it e AQD P Sy
I~ VR T T T U G L T STl e e

e

ENCAPSULATIONG)

3) Results for CK metrics
2) Testing the software

|'s

HFnd
e bCC: AoBBCCDe &\ &
ZeRestare
! fade Fromarinte B4 Urdex, x A V- A- O THomal {THoSpac. Headngl Hesdng? Tl Sublitle  SubtieEm.. Emphass - m ; et
Y digboard o Fort. o Faagah = Styes % Eating

& Fom12

TESTING PARKMETERS
Creck Srctre

Sk I Taaved s gt o LOC 565

p=t==tey Tots Percertage orNoc 56

Tne

Tota Tre T st Tet

4) Results for hybrid metrics

3) Testing with CK metrics

www.ijert.org 3



5. Conclusion and Future work

Thorough study of OO metrics has led us to wind
up that CK metrics cover up every aspect of OOP
but few flaws have been observed.The paper
demonstrates the flaws as well as well as
refinement of the metrics. Further improvement in
the metrics can be done in future to make testing
more effiiceint .
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