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Abstract

The estimating techniques in software engineering is an essential
step in the process of developing software engineering projects and the
estimating process is done in the primitive stages of developing the
project during the planning stage of the project to be done where there is
no sufficient and accurate information is available to make an accurate
estimate.

In this research we study the use of clustering techniques with the
fuzzy logic to make a software engineering tool to estimate the required
effort to develop the software projects (Effort Estimating by FCM tool
(EEFCM)).
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The tool was trained on NASA space dataset which contains the
properties of 60 software project in addition to the actual effort for these
projects, and the analysis of the results of implementation the proposed
tool shown that the process of estimating using data clustering with
fuzzy logic in general have improved the estimating process compared
with others intelligent and traditional approaches in previous researches.
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Al Sigay 5 xa
Al alu)al 2
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[Jaswinder, Satwinder, Karanjeet, Pourush, 2010] . 43lalaas N e L  suia dailil)

RMSE= J%E;‘%’:l@gi ~ B .(5)

4all s :Mean Magnitude Relative Error(MMRE) (sl Undll ana Jass 5ia -2
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[[Alaa F.,Alaa,2010] & 4ilalaas
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MMRE =~ N {MRE; X100 ....(6)
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E

Uasll Zalldll 4adll 54 :Balanced Relative Error (BRE) il (sl Uas -3
E o oLidall aly B geddl sl gn i) dedl o Lo

.[Parvinder,Porush,Amanpreet ,2008]

BRE = % ....(8)

CR s bl aadnigs tVariance-Accounted-For (VAF) ol das -4
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ey e B0 (e 0SE Alls NASA by sl e alae¥) S Gl 138 g
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KLOC b Lulie gy dall aaa ) 48Les) (Cost Driver &S Jale 15) sy g5k
s ) Gailadll aatl saae ENglae e hal anys . gl 1) ddall seal) Sl
Jia) b cVlaall oda chanad G Cuyail) Alage o U As el 3100 JAeS lajlasl
oo bl Y1 Qalsall Jlaal S (KLOC I ) dla) 26 Jale 151) cilill) ases
e 4y asile day — KLOC 1l d8laaYl cdlaaeS Lealadindy aapll g5 il
cnan opedd Juadl ldaes ) ULl LEaY saped) cslaall e Loy —Cagall
Jalse o o 302 QD Dy (NASA @lly) il o3 e 2y sl aays
oo e Ladll oday Jele 15 1) o Jay sasly dad Alasin) ~ )l Gl 13 8 5 4K
bl sagiall Hlal Jane chendiul g EAF 3 ded a5 Jalsall oda (g s
Oe dale ol dalas 2y laally Jalsall o aea 381 2w 3¢y dam KLOC I i)
UL 520l o o bl aend 206D sohaalls L el g s el 855l Jalsall
Glly de senas Training set capaill Glily de sane Gaija ) QUL a2 Cus
elie 105 )y LS £ 380 50 elac) 13a Winy 3 sl Cus Testing set jLosy)

: [Esraa,2012] ol (3) 5 (2) odsaal) A LS L jlid) cbils

Training set (tuall 3iial) aUail cu il by degana 1(2) Jgaad)

Actual effort (PM) £ 9all a

420 190 0.4084 1
239 48.5 0.9694 2
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60 19.7 0.8785 3

252 475 0.8577 4

48 10 0.7826 5

18 5.5 0.8785 6

750 101 11432 7

48 20 0.4714 8

107 21 18739 9

155 19.3 1.3900 10
815 161.1 0.9694 11
98.8 11.4 1.3900 12
117.6 25.9 0.8785 13
215 100 0.9128 14
31.2 7.7 0.8785 15
360 100 0.3837 16
3240 370 1.2034 17
42 8 1.1500 18
42 6.5 13225 19
90 15 0.9989 20
360 100 0.8021 21
170 32.6 0.9694 22
70 154 0.9694 23
400 79 0.6989 24
72 20 0.3837 25
192 355 0.9694 26
1368 282.1 0.6841 27
36 8.2 0.8785 28
117.6 24.6 0.8785 29
278 70 0.7949 30
60 325 0.9489 31
2300 423 0.4362 32
571.4 78 1.3900 33
324 150 0.5985 34
973 284.7 0.8044 35
36 11.3 0.6173 36
1181 227 0.9470 37
60 13 1.1500 38
114 16 1.2765 39
450 90 0.7780 40
352.8 66.6 0.8785 41
2120 219 1.2034 42
25.2 9.7 0.8785 43
50 104 0.8785 44
2400 302 0.9131 45
82 16.3 0.9694 46
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480 1158 0.8785 47
60 14 0.8785 48
24 6 0.4714 49
8.4 2.2 0.8785 50

Testing set (luall saiial) aUal HLEdY) clily 4e gara 1(3) Joaad)

Actual effort | KLOC EAF

62 12.8 0.9694 51
300 66.6 0.8785 52
48 15 0.4714 53
10.8 3.5 0.8785 54
120 29.5 0.8785 55
370 50 1.2034 56
60 315 0.5231 57
210 38 1.0349 58
1248 177.9 1.2101 59
72 7.5 1.5867 60
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