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ABSTRACT

Most software developers aims to having a high-quality software that is
easily maintainable, easily understandable, well structured, reliable, etc..
Measuring software complexity is quite important as high complexity has been
identified to be the reason behind difficult understanding and reading and
problematic changes in the future. Added to that, it has been the source of
defects and poor software quality in the present time. Accordingly, high
complexity entails the presence of serious faults in the software and duly higher
costs to maintain and fix.

Software complexity metrics determine the improvement of software
quality and project controllability to a large extent. Hence, many different
software metrics, namely Lines of Code (LOC), Halstead complexity,
Cyclomatic Complexity are used to measure software complexity. However,
both LOC and Halstead’s measure complexity metrics suffer from certain
drawbacks. Hence, McCabe’s Cyclomatic metric, which is viewed as the
strongest, has been introduced to overcome these problems. Unfortunately, there
had been no concept of object oriented when Cyclomatic complexity was
introduced. Because of the disregard of this concept in cyclomatic complexity
,it was considered as a weak metric to measure the complexity of programming
language like Object Oriented Language.

McCabe’s Cyclomatic Complexity (CC) metric does not consider or
measure the exact software complexity. It does not measures the complexity of
interaction, if any, between two or three object classes in software. This is why
there is a need to consider the concept of coupling since coupling complexity is
considered as a change in one affect others. A great benefit is entailed from the
addition of the concept of coupling between objects (CBO), in the calculation of
McCabe's Cyclomatic Complexity (CC) metric, when the exact value of the

complexity of the program (software) is calculated, we should realize that this
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complexity is closely related to a number of quality factors, namely
maintenance cost and effort, understanability, reusability, testability, reliability,
testing effort, time prediction and many others as well.

In the proposed system, the initial metric (McCabe's Cyclomatic
Complexity (CC), i.e. without coupling, using one method of calculation of the
CC has been calculated. Then the (Coupling Between Objects “CBQO”) metric
that occurs through a number of cases has been calculated. These cases are:

(Inheritance, Arguments, Return types, Exception, Instruction type,
methods calls (i.e. Constructor call)).

Of the 6 algorithms we have made, each algorithm was used to calculate a
specific case of the CBO already mentioned. Then the cases were collected to
get the value of CBO, called "TCBQ", i.e ."Total Coupling Between Objects" in
the proposed system. Finally, the proposed final metric "TCC", i.e. "Total
Cyclomatic Complexity", (the new value of CC after adding the concept of
CBO to it) has been calculated to obtain the value of this metric "TCC" by
collecting the two previous metrics (CC, TCBO).

These results have been explaind by specific tables and diagrams to
illustrate the values and information of the metrics in detail. The main
objectives of the proposed system are: Implementation of (Cyclomatic
Complexity CC) metric for java programs, implementation of(Coupling
Between Objects CBO) metric for java programs and Also analysis and
discussion of the results of combining (CC ,CBO) metrics and study their
impact on the quality concepts such as reliability risk level, testability level, cost
and effort of maintenance, and bad fix probability.This contribute to the
improvement of the concepts for the quality of the software to a large extent and
also help in preparing strategies or certain technologies to control the
complexity of the software by depending on these concepts which depend on
the exact value of the complexity of the software by combining these two

metrics (CC, CBO).

ii|Page



Gluabilly qgmlal) agle 4ui<

51 5l e lils Lufsdl) daassl) prafusd sl sdell] (ulida

ulsdall

4

Mo e ani i
Jabeala Al )
Gliag ) ddia

iyl

dpana Joloj ol o

3

e

?Y'\V

FYARA N



Uaa’.ﬁdf
Ao ciiboall Al 5555 5 33500 Alle a2 lma ) 5 e alans i

dysma o)y s ) oSl el jall aies ap0a3 o3 s clas age el ) aiad (il o

sasay gl jhae IS a8 Sl W ALYl Jdieall & sl JSLiey el jall ¢ agdl

A Aaal eladl jsels o Mall agaill g ghaty clld e Teliyy  JMall i gl 8 450 )l il yll
lad¥l o3a ~Slal 5 Ailua (oSS 8 ela ) ) (g5 108 5 zaliyll

i Al g bl e b ylanll o) 283l g zal ull 83 g et Ciliae jull AaS Ganla 203
Doty Al e ) Gudlie e ) () Gl g S

“Lines of Code (LOC), Halstead complexity, Cyclomatic Complexity”
(= (LOC and Halstead)sail) (lia (pa JS  Slag, b aa g iliaa ) didad (i & 224505
(McCabe’s (\Se 2=l (ulie aaadi o) JA) o3 088 o) SN g bl ) JSUEl) yoany
o34 o alaill (5 @Y bl o jlicly 4l ks 63l s Cyclomatic Complexity(CC)
LJSLL

CC oSe yinill Gulie wii ) JAY &5 Ledie | 4l aseie llia oSy alJasll ¢ gud

Ll vl T Ll i) 38| 0 adietl) (uliia Cllan (8 0 sgdall 138 Jalat G

.( Object Oriented Programming) ' OOPs: Jis Auas 3l

A% Gy ¥ sy bl JS00 Gl ll adad | d1Se a8l e Gty o) aon Y

& a9 138 5 =ali ) A (object classes)oilS cilid A6 5 Gull g aa o) Jelddl

0 23 Of ling O BY) adas o Cus (coupling ) BLisY) s o) 5BY o seda 3 il dalal)
OAY) e Sis (object classes)wsaal i yuaill oY lie ) s

Letie A% 2l e Gl 3 S G ) JBY) » seie 8Lia) (pe 50 531 lia
Ly Uiyl oy adedll 13 ol @ox o)) Lo raty el ) 2] 488000 dall Cliany Liad

Dot (W3 Jalgall o i a3l imay (1 Yo sa) dalse (pe 23ey 1 5l g



(el syl AVENS 38 6 gall ¢ LAYl A ¢ e\dﬁuﬁ“ sale ) ¢ (a@ﬁ\ L6 ¢ luall 48K g aga

Lol <0 e 5 i )

Goa) e alae YU @l o) 81 0 sl Y Gl Claa &3 ¢ il il b
el Clua &5 Wary 5 (decisional statements) J) e dkieWh 45 CC J) Gl 3ok
Yl o3a 5, VAl (e 220 JUA (e Gaasy (53l (Coupling Between Objects “CBO”)
T
(Inheritance, Arguments, Return types, Exception, Instruction type, methods
calls (i.e. Constructor call)).
s CBO J) @¥la (e dime Al sy (a5 4 )l sa IS, Sl )l 8 6 dee o
Jaall allai & ewall CBO (ol 13 Gad Jlo Jpemall ciYlall o34 aan a5l oS3
Sl pubdall s 23 5305 "Total Coupling Between Objects” ! "TCBO" ¢ il
Alal 2 CC JVsuaall 4adll 54 3" Total Cyclomatic Complexity" ¢! TCC , ¢ il
Ol Cpulidl aany TCC ebiall 1 dad o Jsaalls, 4l CBO J) pseie
(CC,TCBO)
(sl (S0 Lgila slae g (unliall o Glad Claladie 5 i J glang i) 228 a5 o LaS
oia 385 ¢ Ula zal ol CC (S 2indll Gl 285 ¢ 3 = il pUaill 3 )l CalaaY) Jiass
(CC) Cpmbiall (i gad il L3l s Jidas Liadl 5 Ula gl d (CBO sl G o) S8YY)
:Jie 5252l caalie e o ili 4 20 5 (CBO
Al FOLaY) Adlaialy dbuall 4SSy g LAY LB (g se A8 Hhlae (5 sie
Gba) yial q\asjgé.l.fz.j aebing S an ) el ull 3355 adlia (aad (8138 aali g eUad3U
el o aaiai Sl aaliall a2 e dlaie W) IS (e el ) 2l e 5 ksl A i
(CBO ¢«CC) Crubiiall (38 ad ol g3 zeald yall gat] A5801)



