
Ap pendix-E  : Mea sure ment  Results

1. 7-zip
     Metric s Mea sure ment  Re su lts

De si gn  Properties

   Qua lity  Attributes

NO M NO H ANA M FA DAM DCC C IS CAM M O A NO P DSC
7z-3.1 .3 5.9 1 91 0.25 5.32 0.55 4.26 4.83 0.38 0.83 0.37 383
7z-4.2.0 6.24 21 2 0.24 5.5 0.51 4.23 4.98 0.38 0.88 0.54 41 0
7z-4.3.1 6.87 234 0.25 6.1 5 0.52 4.37 5.44 0.37 0.97 0.49 463
7z-4.4.2 7.02 237 0.25 6.29 0.53 4.41 5.58 0.37 0.99 0.47 465
7z-4.4.3 6.93 254 0.26 6.22 0.52 4.39 5.53 0.36 1 .02 0.45 493

Polym orphism Abstraction C oupling Inheritance C om plexity Aggregation
7z-3.1 .3 0.37 0.25 4.26 5.32 5.9 0.83
7z-4.2.0 0.54 0.24 4.23 5.5 6.24 0.88
7z-4.3.1 0.49 0.25 4.37 6.1 5 6.87 0.97
7z-4.4.2 0.47 0.25 4.41 6.29 7.02 0.99
7z-4.4.3 0.45 0.26 4.39 6.22 6.93 1 .02

C ohesion Design S ize M essagingE ncapsulationHierarchies C om position
7z-3.1 .3 0.38 383 4.83 0.55 1 91 0.83
7z-4.2.0 0.38 41 0 4.98 0.51 21 2 0.88
7z-4.3.1 0.37 463 5.44 0.52 234 0.97
7z-4.4.2 0.37 465 5.58 0.53 237 0.99
7z-4.4.3 0.36 493 5.53 0.52 254 1 .02

Reusability Understandability E xtendibility Flexibility Functionality Effectiveness
7z-3.1 .3 1 -0.99 1 1 1 1
7z-4.2.0 1 .06 -1 .1 9 1 .23 1 .24 1 .1 5 1 .09
7z-4.3.1 1 . 1 6 -1 .26 1 .23 1 .23 1 .1 9 1 .1 2
7z-4.4.2 1 .1 7 -1 .26 1 .22 1 .21 1 .1 9 1 .1 2
7z-4.4.3 1 .2 -1 .28 1 .21 1 .1 9 1 .21 1 .1 2
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2.  Scum mVM

    Metric s Mea su rement Resu lts

   De si gn  Properties

Qu al it y At tr ibutes

2

NO M NO H ANA M FA DAM DC C C IS CAM M O A NO P DS C
scum m vm _0.2.0 44.45 1 5 0.4 44.45 0.49 9.39 40.3 0.23 0.58 3.73 33
scum m vm _0.9.0 1 6.52 41 1 0.39 1 0.47 0.45 5.44 1 0.1 4 0.6 0.42 3.39 720
scum m vm -0.1 .0b 4 0 0 4 0.1 5 7.5 4 0.1 5 0 0 2
scum m vm -0.3.0 20.43 72 0.42 20.38 0.38 6.96 1 7.9 0.44 0.95 4.48 1 1 9
scum m vm -0.4.0 20.21 85 0.4 20. 1 7 0.37 7.05 1 3.55 0.37 1 .05 3.8 1 52
scum m vm -0.5.0 38.61 1 94 0.21 38.61 0.33 7.1 9 20.1 8 0.34 2.55 7.54 1 67
scum m vm -0.6.0 1 7.49 1 83 0.38 1 0.42 0.48 6.43 9.95 0.41 0.47 2.95 31 9
scum m vm -0.7.0 1 7.09 225 0.37 1 0.27 0.49 5.75 9.85 0.65 0.48 3.06 398
scum m vm -0.8.0 1 7.43 293 0.39 1 0.72 0.47 5.87 1 0.25 0.63 0.51 3.66 489

Polym orphism Abstraction C oupling Inheritance C om plexity Aggregation
scum m vm -0.1 .0b 0 0 7.5 4 4 0
scum m vm -0.2.0 3.73 0.4 9.39 44.45 44.45 0.58
scum m vm -0.3.0 4.48 0.42 6.96 20.38 20.43 0.95
scum m vm -0.4.0 3.8 0.4 7.05 20. 1 7 20.21 1 .05
scum m vm -0.5.0 7.54 0.21 7.1 9 38.61 38.61 2.55
scum m vm -0.6.0 2.95 0.38 6.43 1 0.42 1 7.49 0.47
scum m vm -0.7.0 3.06 0.37 5.75 1 0.27 1 7.09 0.48
scum m vm -0.8.0 3.66 0.39 5.87 1 0.72 1 7.43 0.51
scum m vm -0.9.0 3.39 0.39 5.44 1 0.47 1 6.52 0.42

C ohesion Design S ize M essagingEncapsulationHierarchies C om position
scum m vm -0.1 .0b 0.1 5 2 4 0.1 5 0 0
scum m vm -0.2.0 0.23 33 40.3 0.49 1 5 0.58
scum m vm -0.3.0 0.44 1 1 9 1 7.9 0.38 72 0.95
scum m vm -0.4.0 0.37 1 52 1 3.55 0.37 85 1 .05
scum m vm -0.5.0 0.34 1 67 20.1 8 0.33 1 94 2.55
scum m vm -0.6.0 0.41 31 9 9.95 0.48 1 83 0.47
scum m vm -0.7.0 0.65 398 9.85 0.49 225 0.48
scum m vm -0.8.0 0.63 489 1 0.25 0.47 293 0.51
scum m vm -0.9.0 0.6 720 1 0.1 4 0.45 41 1 0.42

Reusability Understandability E xtendibility Flexibility Functionality Effectiveness
scum m vm -0.1 .0b 0.04 0 -0.35 -0.1 2 0.1 1 0.08
scum m vm -0.2.0 1 -0.99 1 1 1 1
scum m vm -0.3.0 2.31 -1 .44 0.98 1 .43 2.44 1 .03
scum m vm -0.4.0 2.68 -1 .81 0.86 1 .42 2.75 1 .01
scum m vm -0.5.0 2.95 -2.35 1 .33 3.21 4.69 1 .71
scum m vm -0.6.0 5.23 -3.21 0.64 0.88 5.25 0.76
scum m vm -0.7.0 6.7 -3.63 0.69 0.93 6.52 0.77
scum m vm -0.8.0 8.06 -4.65 0.78 1 .02 8.1 6 0.81
scum m vm -0.9.0 1 1 .53 -6.99 0.78 0.91 1 1 .39 0.76
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3. KeePas s Pas sword Safe

     Metr ics Me as ureme nt  Res ults

  Des ig n Pro perties

 Qua lity  Attributes

4

NO M NO H ANA M FA DAM DC C C IS CAM M O A NO P DSC
KeePass-0.8 1 9 1 1 1 8.87 0.25 9.9 1 0.1 7 0.2 1 .8 2.93 30
KeePass-0.91 1 8.54 29 0.41 1 6.92 0.2 8.6 9.71 0.26 1 .41 3.05 63
KeePass-1 .00 20.84 1 4 0.64 1 9.56 0.27 9.88 1 0.56 0.23 1 .95 2.92 64
KeePass-1 .05 1 8.92 1 4 0.64 1 7.79 0.32 9.1 9 9.44 0.22 1 .99 2.71 73

Polym orphism Abstraction C oupling Inheritance C om plexity Aggregation
KeePass-0.8 2.93 1 9.9 1 8.87 1 9 1 .8
KeePass-0.91 3.05 0.41 8.6 1 6.92 1 8.54 1 .41
KeePass-1 .00 2.92 0.64 9.88 1 9.56 20.84 1 .95
KeePass-1 .05 2.71 0.64 9.1 9 1 7.79 1 8.92 1 .99

C ohesion Design S ize M essaging Encapsulation Hierarchies C om position
KeePass-0.8 0.2 30 1 0.1 7 0.25 1 1 .8
KeePass-0.91 0.26 63 9.71 0.2 29 1 .41
KeePass-1 .00 0.23 64 1 0.56 0.27 1 4 1 .95
KeePass-1 .05 0.22 73 9.44 0.32 1 4 1 .99

Reusability Understandability Extendibility Flexibility Functionality Effectiveness
KeePass-0.8 1 -0.99 1 1 1 1
KeePass-0.91 1 .64 -1 .07 0.74 0.9 7.44 0.79
KeePass-1 .00 1 .63 -1 .1 8 0.84 1 .06 4.1 4 0.97
KeePass-1 .05 1 .72 -1 .1 7 0.79 1 .1 4.1 6 0.98
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4. Bakery
      Metric s Mea su rement Resu lts

    De si gn  Properties

5

 NO M NO H ANA M FA DAM DCC C IS C AM M O A NO P DSC
bakery-0.7.0 1 2.69 1 5 0.47 8.69 0 3.54 7.62 0.1 2 0.46 1 0.31 1 3
bakery-1 .0.0 1 1 .93 1 5 0.47 8.21 0 3.36 7.21 0.1 4 0.43 9.64 1 4
bakery-1 .0.1 1 1 .93 1 5 0.47 8.21 0 3.36 7.21 0.1 4 0.43 9.64 1 4
bakery-1 .0.2 1 1 .93 1 5 0.47 8.21 0 3.36 7.21 0.1 4 0.43 9.64 1 4
bakery-1 .3.0 1 2.31 1 4 0.5 8.31 0 3.23 7.38 0.1 4 0.23 9.92 1 3
bakery-1 .3.1 1 0.87 1 4 0.5 7.67 0 3.07 6.87 0.1 4 0.2 8.73 1 5
bakery-1 .3.1 0 1 0.81 23 0.52 6.96 0.08 3.62 6.1 5 0.1 5 0.1 9 7.77 26
bakery-1 .3.2 1 0.05 1 5 0.53 7.05 0 3.53 6.26 0.1 6 0.26 8.1 1 1 9
bakery-1 .3.5 1 0.81 1 9 0.47 7.81 0 3.71 6.9 0.1 6 0.24 8.62 21
bakery-1 .3.6 1 0.9 1 9 0.47 7.86 0 3.67 6.95 0.1 6 0.24 8.71 21
bakery-1 .3.7 1 1 .08 23 0.52 7.28 0.08 3.68 6.44 0.1 6 0.2 8 25
bakery-2.3.1 1 0.89 23 0.52 7. 1 5 0.07 3.59 6.37 0.1 5 0.1 9 7.52 27
bakery-2.3.2 1 1 .07 23 0.52 7. 1 5 0.07 3.56 6.37 0.1 5 0.1 9 7.74 27
bakery-2.3.3 1 1 .1 1 23 0.52 7. 1 5 0.07 3.56 6.37 0.1 5 0.1 9 7.78 27
bakery-2.3.4 1 1 .85 26 0.46 8.48 0.07 3.89 7.56 0.1 5 0.22 8.1 9 27
bakery-2.3.5 1 1 .89 26 0.46 8.52 0.07 3.89 7.59 0.1 5 0.22 8.22 27

Polym orphism Abstraction C oupling Inheritance C om plexity Aggregation
bakery-0.7.0 1 0.31 0.47 3.54 8.69 1 2.69 0.46
bakery-1 .0.0 9.64 0.47 3.36 8.21 1 1 .93 0.43
bakery-1 .0.1 9.64 0.47 3.36 8.21 1 1 .93 0.43
bakery-1 .0.2 9.64 0.47 3.36 8.21 1 1 .93 0.43
bakery-1 .3.0 9.92 0.5 3.23 8.31 1 2.31 0.23
bakery-1 .3.1 8.73 0.5 3.07 7.67 1 0.87 0.2
bakery-1 .3.2 8.1 1 0.53 3.53 7.05 1 0.05 0.26
bakery-1 .3.5 8.62 0.47 3.71 7.81 1 0.81 0.24
bakery-1 .3.6 8.71 0.47 3.67 7.86 1 0.9 0.24
bakery-1 .3.7 8 0.52 3.68 7.28 1 1 .08 0.2
bakery-1 .3.1 0 7.77 0.52 3.62 6.96 1 0.81 0.1 9
bakery-2.3.1 7.52 0.52 3.59 7.1 5 1 0.89 0.1 9
bakery-2.3.2 7.74 0.52 3.56 7.1 5 1 1 .07 0.1 9
bakery-2.3.3 7.78 0.52 3.56 7.1 5 1 1 .1 1 0.1 9
bakery-2.3.4 8.1 9 0.46 3.89 8.48 1 1 .85 0.22
bakery-2.3.5 8.22 0.46 3.89 8.52 1 1 .89 0.22

C ohesion Design S ize M essagingEncapsulationHierarchies C om position
bakery-0.7.0 0.1 2 1 3 7.62 0 1 5 0.46
bakery-1 .0.0 0.1 4 1 4 7.21 0 1 5 0.43
bakery-1 .0.1 0.1 4 1 4 7.21 0 1 5 0.43
bakery-1 .0.2 0.1 4 1 4 7.21 0 1 5 0.43
bakery-1 .3.0 0.1 4 1 3 7.38 0 1 4 0.23
bakery-1 .3.1 0.1 4 1 5 6.87 0 1 4 0.2
bakery-1 .3.2 0.1 6 1 9 6.26 0 1 5 0.26
bakery-1 .3.5 0.1 6 21 6.9 0 1 9 0.24
bakery-1 .3.6 0.1 6 21 6.95 0 1 9 0.24
bakery-1 .3.7 0.1 6 25 6.44 0.08 23 0.2
bakery-1 .3.1 0 0.1 5 26 6.1 5 0.08 23 0.1 9
bakery-2.3.1 0.1 5 27 6.37 0.07 23 0.1 9
bakery-2.3.2 0.1 5 27 6.37 0.07 23 0.1 9
bakery-2.3.3 0.1 5 27 6.37 0.07 23 0.1 9
bakery-2.3.4 0.1 5 27 7.56 0.07 26 0.22
bakery-2.3.5 0.1 5 27 7.59 0.07 26 0.22



 Qua lity  Attributes

6

Reusability Understandability Extendibility Flexibility Functionality E ffectiveness
bakery-0.7.0 0.79 -1 .35 1 .21 1 .56 0.89 1 .1 4
bakery-1 .0.0 0.84 -1 .24 1 .1 6 1 .45 0.89 1 .07
bakery-1 .0.1 0.84 -1 .24 1 .1 6 1 .45 0.89 1 .07
bakery-1 .0.2 0.84 -1 .24 1 .1 6 1 .45 0.89 1 .07
bakery-1 .3.0 0.83 -1 .26 1 .23 0.98 0.88 0.9
bakery-1 .3.1 0.84 -1 .1 9 1 .1 3 0.84 0.85 0.82
bakery-1 .3.2 0.88 -1 .2 1 .02 0.92 0.87 0.86
bakery-1 .3.5 0.96 -1 .25 1 .02 0.88 0.96 0.85
bakery-1 .3.6 0.96 -1 .26 1 .04 0.89 0.97 0.85
bakery-1 .3.7 1 -0.99 1 1 1 1
bakery-1 .3.1 0 0.98 -1 .02 0.97 0.96 0.98 0.97
bakery-2.3.1 1 .02 -1 .03 0.97 0.92 0.99 0.95
bakery-2.3.2 1 .03 -1 .04 0.99 0.94 1 0.96
bakery-2.3.3 1 .03 -1 .04 0.99 0.94 1 0.96
bakery-2.3.4 1 . 1 -1 .07 1 .01 1 .03 1 .08 1 .02
bakery-2.3.5 1 . 1 -1 .07 1 .01 1 .04 1 .09 1 .02
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5. gun worl d
 Metric s Mea su rement Resu lts

Des ig n Pro perties

Qu al it y At tr ibutes

7

 NO M NO H ANA M FA DAM DCC C IS CAM M O A NO P DSC
gnuworld-2001 .06.1 1 22.98 1 0 0.4 20.5 0.02 7.91 20.5 0.1 9 0.07 7.57 44
gnuworld-2002.05.1 0 24.63 1 2 0.42 22.33 0.02 7.9 22.33 0.21 0 7.08 51
gnuworld-2003.03.1 4 1 9.25 26 0.42 1 7.81 0.04 6.1 7 1 7.81 0.23 0 5.61 75
gnuworld-2004.02.09 1 9.44 33 0.33 1 7.94 0.05 6.24 1 7.81 0.23 0.01 6.36 88
gnuworld-2005.01 .1 7 1 8.99 34 0.32 1 7.6 0.04 6.29 1 7.47 0.23 0.01 6.1 8 92
gnuworld-2005.1 2.03 1 9.36 34 0.32 1 7.95 0.04 6.32 1 7.82 0.23 0.01 6.28 92

Polym orphism Abstraction C oupling Inheritance C om plexity Aggregation
gnuworld-2001 .06.1 1 7.57 0.4 7.91 20.5 22.98 0.07
gnuworld-2002.05.1 0 7.08 0.42 7.9 22.33 24.63 0
gnuworld-2003.03.1 4 5.61 0.42 6.1 7 1 7.81 1 9.25 0
gnuworld-2004.02.09 6.36 0.33 6.24 1 7.94 1 9.44 0.01
gnuworld-2005.01 .1 7 6.1 8 0.32 6.29 1 7.6 1 8.99 0.01
gnuworld-2005.1 2.03 6.28 0.32 6.32 1 7.95 1 9.36 0.01

C ohesion Design S ize M essagingE ncapsulation Hierarchies C om position
gnuworld-2001 .06.1 1 0.1 9 44 20.5 0.02 1 0 0.07
gnuworld-2002.05.1 0 0.21 51 22.33 0.02 1 2 0
gnuworld-2003.03.1 4 0.23 75 1 7.81 0.04 26 0
gnuworld-2004.02.09 0.23 88 1 7.81 0.05 33 0.01
gnuworld-2005.01 .1 7 0.23 92 1 7.47 0.04 34 0.01
gnuworld-2005.1 2.03 0.23 92 1 7.82 0.04 34 0.01

Reusability Understandability E xtendibility Flexibility Functionality Effectiveness
gnuworld-2001 .06.1 1 1 -0.99 1 1 1 1
gnuworld-2002.05.1 0 1 .1 5 -1 .07 1 .03 0.43 1 .1 0.79
gnuworld-2003.03.1 4 1 .39 -0.71 0.94 0.62 1 .45 0.89
gnuworld-2004.02.09 1 .54 -0.69 0.88 0.81 1 .69 0.94
gnuworld-2005.01 .1 7 1 .57 -0.74 0.84 0.77 1 .72 0.91
gnuworld-2005.1 2.03 1 .58 -0.75 0.86 0.77 1 .73 0.92
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6. Interac tive  Visual ization Framework 

  Metr ics Me as ureme nt  Res ults

     De si gn  Properties

   Qu al it y At tr ibutes

8

NO M NO H ANA M FA DAM DC C C IS C AM M O A NO P DSC
ivf-0.6.0 1 3.58 61 0.3 1 3.58 0.8 4.64 1 2.04 0.29 1 .62 3.54 69
ivf-0.6.2 1 3.72 67 0.28 1 3.72 0.8 4.67 1 2.1 6 0.29 1 .6 3.57 75
ivf-0.6.4 1 3.1 4 83 0.28 1 3.1 4 0.77 4.24 1 0.72 0.29 1 .63 3.41 96
ivf-0.8.0 1 6.1 4 1 69 0.21 1 6.1 4 0.8 4.76 1 3.79 0.24 1 .41 4.87 1 45
ivf-0.9.0 1 2.83 307 0.25 1 2.83 0.65 4.1 9 1 1 .2 0.44 0.94 3.96 227
ivf-0.9.1 1 2.79 308 0.25 1 2.79 0.65 4.1 8 1 1 .1 6 0.44 0.93 3.94 228
ivf-0.9.2 1 2.79 308 0.25 1 2.79 0.65 4.1 8 1 1 .1 6 0.44 0.93 3.94 228
ivf-1 .0.0 1 2.33 399 0.24 1 2.33 0.64 4.26 1 0.51 0.41 0.62 3.43 295

Polym orphism Abstraction C oupling Inheritance C om plexity Aggregation
ivf-0.6.0 3.54 0.3 4.64 1 3.58 1 3.58 1 .62
ivf-0.6.2 3.57 0.28 4.67 1 3.72 1 3.72 1 .6
ivf-0.6.4 3.41 0.28 4.24 1 3.1 4 1 3.1 4 1 .63
ivf-0.8.0 4.87 0.21 4.76 1 6.1 4 1 6.1 4 1 .41
ivf-0.9.0 3.96 0.25 4.1 9 1 2.83 1 2.83 0.94
ivf-0.9.1 3.94 0.25 4.1 8 1 2.79 1 2.79 0.93
ivf-0.9.2 3.94 0.25 4.1 8 1 2.79 1 2.79 0.93
ivf-1 .0.0 3.43 0.24 4.26 1 2.33 1 2.33 0.62

C ohesion Design S ize M essagingEncapsulationHierarchies C om position
ivf-0.6.0 0.29 69 1 2.04 0.8 61 1 .62
ivf-0.6.2 0.29 75 1 2.1 6 0.8 67 1 .6
ivf-0.6.4 0.29 96 1 0.72 0.77 83 1 .63
ivf-0.8.0 0.24 1 45 1 3.79 0.8 1 69 1 .41
ivf-0.9.0 0.44 227 1 1 .2 0.65 307 0.94
ivf-0.9.1 0.44 228 1 1 .1 6 0.65 308 0.93
ivf-0.9.2 0.44 228 1 1 .1 6 0.65 308 0.93
ivf-1 .0.0 0.41 295 1 0.51 0.64 399 0.62

Reusability Understandability Extendibility Flexibility Functionality Effectiveness
ivf-0.6.0 1 -0.99 1 1 1 1
ivf-0.6.2 1 .05 -1 .01 0.99 1 1 .05 0.99
ivf-0.6.4 1 .1 6 -1 .06 0.98 0.99 1 .1 3 0.97
ivf-0.8.0 1 .57 -1 .51 1 .1 2 1 .1 2 1 .73 1 .03
ivf-0.9.0 2.26 -1 .57 1 0.83 2.46 0.86
ivf-0.9.1 2.27 -1 .57 1 0.82 2.47 0.86
ivf-0.9.2 2.27 -1 .57 1 0.82 2.47 0.85
ivf-1 .0.0 2.69 -1 .88 0.89 0.65 2.95 0.78



9

-3

-2

-1

0

1

2

3

4

ivf-
0.6.0

ivf-
0.6.2

ivf-
0.6.4

ivf-
0.8.0

ivf-
0.9.0

ivf-
0.9.1

ivf-
0.9.2

ivf-
1 .0.0

Reusability

Understandability

Extendibility

Flexibility

Functionality

Effectiveness



7. L og gin g Fra mewor k for C++  

    Metric s Mea su rement Resu lts

   Des ig n Pro perties

10

NO M NO H ANA M FA DAM DC C C IS CAM M O A NO P DS C
log4cplus-0.9.0 7.38 1 5 0.67 6.31 0.37 3.1 6.31 0.41 0 2.62 29
log4cplus-0.9.1 6.1 23 0.52 5.05 0.42 3.07 5.05 0.41 0 2.02 42
log4cplus-0.9.2 5.78 28 0.54 4.49 0.36 3.02 4.49 0.38 0.02 1 .96 49
log4cplus-0.9.4 5.6 35 0.49 4.47 0.35 2.62 4.47 0.4 0.03 1 .78 60
log4cplus-0.9.5 5.6 35 0.49 4.47 0.35 2.62 4.47 0.4 0.03 1 .78 60
log4cplus-0.9.6 5.46 45 0.42 4.44 0.34 2.44 4.44 0.42 0.03 1 .71 70
log4cplus-0.9.7 5.75 49 0.39 4.71 0.34 2.46 4.71 0.43 0.05 1 .75 76
log4cplus-0.9.8 5.81 62 0.32 4.65 0.37 2.49 4.65 0.41 0.07 1 .81 81
log4cplus-0.9.9 5.81 62 0.32 4.65 0.37 2.49 4.65 0.41 0.07 1 .81 81
log4cplus-0.9.1 0 5.83 62 0.32 4.67 0.37 2.51 4.67 0.41 0.07 1 .83 81
log4cplus-1 .0 5.83 62 0.32 4.67 0.37 2.51 4.67 0.41 0.07 1 .83 81
log4cplus-1 .0.1 5.98 62 0.32 4.69 0.37 2.54 4.69 0.41 0.07 1 .83 81
log4cplus-1 .0.2 5.99 62 0.32 4.69 0.37 2.54 4.69 0.41 0.07 1 .83 81

Polym orphism Abstraction C oupling Inheritance C om plexity Aggregation
log4cplus-0.9.0 2.62 0.67 3. 1 6.31 7.38 0
log4cplus-0.9.1 2.02 0.52 3.07 5.05 6.1 0
log4cplus-0.9.2 1 .96 0.54 3.02 4.49 5.78 0.02
log4cplus-0.9.4 1 .78 0.49 2.62 4.47 5.6 0.03
log4cplus-0.9.5 1 .78 0.49 2.62 4.47 5.6 0.03
log4cplus-0.9.6 1 .71 0.42 2.44 4.44 5.46 0.03
log4cplus-0.9.7 1 .75 0.39 2.46 4.71 5.75 0.05
log4cplus-0.9.8 1 .81 0.32 2.49 4.65 5.81 0.07
log4cplus-0.9.9 1 .81 0.32 2.49 4.65 5.81 0.07
log4cplus-0.9.1 0 1 .83 0.32 2.51 4.67 5.83 0.07
log4cplus-1 .0 1 .83 0.32 2.51 4.67 5.83 0.07
log4cplus-1 .0.1 1 .83 0.32 2.54 4.69 5.98 0.07
log4cplus-1 .0.2 1 .83 0.32 2.54 4.69 5.99 0.07

C ohesion Design S ize M essagingEncapsulationHierarchies C om position
log4cplus-0.9.0 0.41 29 6.31 0.37 1 5 0
log4cplus-0.9.1 0.41 42 5.05 0.42 23 0
log4cplus-0.9.2 0.38 49 4.49 0.36 28 0.02
log4cplus-0.9.4 0.4 60 4.47 0.35 35 0.03
log4cplus-0.9.5 0.4 60 4.47 0.35 35 0.03
log4cplus-0.9.6 0.42 70 4.44 0.34 45 0.03
log4cplus-0.9.7 0.43 76 4.71 0.34 49 0.05
log4cplus-0.9.8 0.41 81 4.65 0.37 62 0.07
log4cplus-0.9.9 0.41 81 4.65 0.37 62 0.07
log4cplus-0.9.1 0 0.41 81 4.67 0.37 62 0.07
log4cplus-1 .0 0.41 81 4.67 0.37 62 0.07
log4cplus-1 .0.1 0.41 81 4.69 0.37 62 0.07
log4cplus-1 .0.2 0.41 81 4.69 0.37 62 0.07



Qu al it y At tr ibutes
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Reusability Understandability Extendibility Flexibility Functionality E ffectiveness
log4cplus-0.9.0 1 .01 -1 . 1 2 1 .48 0.67 0.98 1
log4cplus-0.9.1 1 .01 -0.89 1 .06 0.55 0.97 0.86
log4cplus-0.9.2 1 -0.99 1 1 1 1
log4cplus-0.9.4 1 .1 5 -0.95 0.97 1 .29 1 .09 1 .08
log4cplus-0.9.5 1 .1 5 -0.95 0.97 1 .29 1 .09 1 .08
log4cplus-0.9.6 1 .28 -0.93 0.92 1 .1 7 1 .21 1
log4cplus-0.9.7 1 .38 -0.97 0.93 1 .77 1 .29 1 .24
log4cplus-0.9.8 1 .41 -0.96 0.87 2.32 1 .41 1 .44
log4cplus-0.9.9 1 .41 -0.96 0.87 2.32 1 .41 1 .44
log4cplus-0.9.1 0 1 .41 -0.97 0.87 2.33 1 .41 1 .44
log4cplus-1 .0 1 .41 -0.97 0.87 2.33 1 .41 1 .44
log4cplus-1 .0.1 1 .41 -0.98 0.87 2.32 1 .42 1 .44
log4cplus-1 .0.2 1 .41 -0.98 0.87 2.32 1 .42 1 .44
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8.  Mock Object s for  C++ 
Metric s Mea su rement Resu lts

     Des ig n Pro perties
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Polym orphism Abstraction C oupling Inheritance C om plexity Aggregation
m ockpp-1 .1 . 1 6 1 .28 0.57 5.1 7 5.02 5.43 1 .02
m ockpp-1 .1 1 . 1 1 .65 0.38 3.87 6.65 7.3 0.1 2
m ockpp-1 .1 1 .2 1 .65 0.38 3.87 6.65 7.3 0.1 2
m ockpp-1 .1 1 .3 1 .65 0.38 3.87 6.65 7.3 0.1 2
m ockpp-1 .1 1 .4 1 .81 0.51 4.01 7.46 7.47 0.33
m ockpp-1 .1 1 .5 1 .81 0.51 4.01 7.46 7.47 0.33
m ockpp-1 .1 2.0 1 .82 0.49 3.97 7.31 7.31 0.42
m ockpp-1 .1 3.0 1 .82 0.49 3.98 7.32 7.33 0.42
m ockpp-1 .1 4.0 1 .82 0.49 3.98 7.32 7.33 0.42
m ockpp-1 .2.0 1 .81 0.38 3.52 4.46 4.79 0.55
m ockpp-1 .3.0 1 .86 0.38 3.53 4.51 4.87 0.56
m ockpp-1 .4.0 1 .99 0.38 3.53 4.65 5.02 0.56
m ockpp-1 .5.0 2.07 0.37 3.54 4.96 5.35 0.57
m ockpp-1 .6. 1 2.09 0.38 3.52 4.95 5.34 0.56
m ockpp-1 .7. 1 2.09 0.38 3.56 4.98 5.44 0.56
m ockpp-1 .8.2 2.08 0.38 3.51 4.92 5.37 0.55
m ockpp-1 .9.5 1 .99 0.39 3.46 4.73 5.1 6 0.53

C ohesion Design S ize M essagingE ncapsulationHierarchies C om position
m ockpp-1 .1 . 1 6 0.32 47 5.02 0.6 37 1 .02
m ockpp-1 .1 1 . 1 0.43 402 6.65 0.37 333 0.1 2
m ockpp-1 .1 1 .2 0.43 402 6.65 0.37 333 0.1 2
m ockpp-1 .1 1 .3 0.43 402 6.65 0.37 333 0.1 2
m ockpp-1 .1 1 .4 0.42 427 6.86 0.35 252 0.33
m ockpp-1 .1 1 .5 0.42 427 6.86 0.35 252 0.33
m ockpp-1 .1 2.0 0.45 444 6.73 0.37 267 0.42
m ockpp-1 .1 3.0 0.45 445 6.75 0.37 269 0.42
m ockpp-1 .1 4.0 0.45 446 6.75 0.37 269 0.42
m ockpp-1 .2.0 0.42 1 90 4.46 0.49 1 59 0.55
m ockpp-1 .3.0 0.41 1 94 4.51 0.5 1 64 0.56
m ockpp-1 .4.0 0.41 1 94 4.65 0.5 1 64 0.56
m ockpp-1 .5.0 0.42 1 96 4.96 0.5 1 66 0.57
m ockpp-1 .6. 1 0.42 1 99 4.95 0.49 1 72 0.56
m ockpp-1 .7. 1 0.41 200 4.98 0.49 1 73 0.56
m ockpp-1 .8.2 0.41 202 4.92 0.49 1 75 0.55
m ockpp-1 .9.5 0.42 21 3 4.73 0.48 1 86 0.53

NO M NO H ANA M FA DAM DCC C IS C AM M O A NO P DSC
m ockpp-1 .1 . 1 6 5.43 37 0.57 5.02 0.6 5.1 7 5.02 0.32 1 .02 1 .28 47
m ockpp-1 .1 1 .1 7.3 333 0.38 6.65 0.37 3.87 6.65 0.43 0.1 2 1 .65 402
m ockpp-1 .1 1 .2 7.3 333 0.38 6.65 0.37 3.87 6.65 0.43 0.1 2 1 .65 402
m ockpp-1 .1 1 .3 7.3 333 0.38 6.65 0.37 3.87 6.65 0.43 0.1 2 1 .65 402
m ockpp-1 .1 1 .4 7.47 252 0.51 7.46 0.35 4.01 6.86 0.42 0.33 1 .81 427
m ockpp-1 .1 1 .5 7.47 252 0.51 7.46 0.35 4.01 6.86 0.42 0.33 1 .81 427
m ockpp-1 .1 2.0 7.31 267 0.49 7.31 0.37 3.97 6.73 0.45 0.42 1 .82 444
m ockpp-1 .1 3.0 7.33 269 0.49 7.32 0.37 3.98 6.75 0.45 0.42 1 .82 445
m ockpp-1 .1 4.0 7.33 269 0.49 7.32 0.37 3.98 6.75 0.45 0.42 1 .82 446
m ockpp-1 .2.0 4.79 1 59 0.38 4.46 0.49 3.52 4.46 0.42 0.55 1 .81 1 90
m ockpp-1 .3.0 4.87 1 64 0.38 4.51 0.5 3.53 4.51 0.41 0.56 1 .86 1 94
m ockpp-1 .4.0 5.02 1 64 0.38 4.65 0.5 3.53 4.65 0.41 0.56 1 .99 1 94
m ockpp-1 .5.0 5.35 1 66 0.37 4.96 0.5 3.54 4.96 0.42 0.57 2.07 1 96
m ockpp-1 .6.1 5.34 1 72 0.38 4.95 0.49 3.52 4.95 0.42 0.56 2.09 1 99
m ockpp-1 .7.1 5.44 1 73 0.38 4.98 0.49 3.56 4.98 0.41 0.56 2.09 200
m ockpp-1 .8.2 5.37 1 75 0.38 4.92 0.49 3.51 4.92 0.41 0.55 2.08 202
m ockpp-1 .9.5 5.1 6 1 86 0.39 4.73 0.48 3.46 4.73 0.42 0.53 1 .99 21 3



 Qua lity  Attributes
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Reusability Understandability E xtendibility Flexibility Functionality Effectiveness
m ockpp-1 .1 . 1 6 1 -0.99 1 1 1 1
m ockpp-1 .1 1 .1 5.09 -3.51 1 .27 0.67 4.6 0.8
m ockpp-1 .1 1 .2 5.09 -3.51 1 .27 0.67 4.6 0.8
m ockpp-1 .1 1 .3 5.09 -3.51 1 .27 0.67 4.6 0.8
m ockpp-1 .1 1 .4 5.36 -3.84 1 .52 0.83 4.27 0.95
m ockpp-1 .1 1 .5 5.36 -3.84 1 .52 0.83 4.27 0.95
m ockpp-1 .1 2.0 5.55 -3.91 1 .49 0.88 4.44 0.95
m ockpp-1 .1 3.0 5.56 -3.92 1 .49 0.88 4.46 0.95
m ockpp-1 .1 4.0 5.57 -3.92 1 .49 0.88 4.46 0.96
m ockpp-1 .2.0 2.62 -1 .84 1 .1 5 1 .01 2.5 0.87
m ockpp-1 .3.0 2.66 -1 .88 1 .1 7 1 .04 2.55 0.88
m ockpp-1 .4.0 2.67 -1 .93 1 .23 1 .09 2.58 0.91
m ockpp-1 .5.0 2.73 -1 .98 1 .29 1 .1 3 2.63 0.93
m ockpp-1 .6.1 2.76 -2.01 1 .3 1 .1 3 2.69 0.93
m ockpp-1 .7.1 2.77 -2.03 1 .31 1 .1 2 2.7 0.93
m ockpp-1 .8.2 2.78 -2.04 1 .3 1 .1 2 2.71 0.93
m ockpp-1 .9.5 2.9 -2.07 1 .25 1 .07 2.81 0.9

-6

-4

-2

0

2

4

6

8

m o
ck
pp
-1 .
1.1
6

m o
ck
pp
-1 .
3.0

m o
ck
pp
-1 .
5.0

m o
ck
pp
-1 .
7.1

m o
ck
pp
-1 .
9.5

m o
ck
pp
-1 .
11
.2

m o
ck
pp
-1 .
11
.4

m o
ck
pp
-1 .
12
.0

m o
ck
pp
-1 .
14
.0

Reusability

U nderstandability

Extendibility

Flexibility

Functionality

Effectiveness



9. The Spirit Par ser Librar y 

              Metri cs Me asu rement Res ults

         Des ig n Pro perties

14

Polym orphism Abstraction Coupling Inheritance Com plexity Aggregation
spirit-1 .2.9 0.1 3 0.51 3.96 3.83 4.06 0
spirit-1 .2.8 0.1 3 0.51 3.96 3.83 4.06 0
spirit-1 .3.2 0.6 0.48 3.02 4.76 5.36 0.04
spirit-1 .3.0 0.1 1 0.49 3.78 3.48 3.69 0
spirit-1 .3.1 0.1 1 0.52 3.71 4.81 5. 1 2 0
spirit-1 .6.3 0.43 0.49 2.1 1 4.1 4.68 0.03
spirit-1 .7.0 0.56 0.53 2.71 4.08 4.75 0.05
spirit-1 .2.0 0.1 3 0.51 3.96 3.85 4.06 0
spirit-1 .2.7 0.1 3 0.51 3.96 3.83 4.06 0
spirit-1 .6.2 0.47 0.46 2.45 4.97 5.77 0.05
spirit-1 .2.5 0.04 0.1 7 2.38 4.58 4.77 0
spirit-1 .2.4 0.1 3 0.51 3.96 3.83 4.06 0
spirit-1 .8.2 0.04 0.45 2.54 4.8 5.69 0.03
spirit-1 .6.1 0.57 0.52 2.59 4.2 4.84 0.04
spirit-1 .5.0 0.46 0.54 2.56 3.86 4.52 0.02
spirit-1 .0 0.3 0.24 2.35 3.04 3.22 0
spirit-1 .6.0 0.41 0.57 2.46 3.87 4.57 0.02
spirit-1 .8.3 0.09 0.44 2.01 4.08 4.79 0.02

C ohesion Design S ize M essaging Encapsulation Hierarchies C om position
spirit-1 .2.9 0.24 52 3.83 0.56 43 0
spirit-1 .2.8 0.24 52 3.83 0.56 43 0
spirit-1 .3.2 0.29 1 59 4.55 0.49 77 0.04
spirit-1 .3.0 0.25 65 3.48 0.54 53 0
spirit-1 .3.1 0.27 94 4.8 0.54 58 0
spirit-1 .6.3 0.36 397 4.1 0.42 1 06 0.03
spirit-1 .7.0 0.29 227 4.08 0.46 77 0.05
spirit-1 .2.0 0.24 52 3.85 0.56 43 0
spirit-1 .2.7 0.24 52 3.83 0.56 43 0
spirit-1 .6.2 0.38 285 4.96 0.48 87 0.05
spirit-1 .2.5 0.1 6 52 4.58 0.33 52 0
spirit-1 .2.4 0.24 52 3.83 0.56 43 0
spirit-1 .8.2 0.28 21 2 4.79 0.51 51 0.03
spirit-1 .6.1 0.3 220 4.2 0.47 77 0.04
spirit-1 .5.0 0.33 1 49 3.86 0.46 52 0.02
spirit-1 .0 0.49 23 3.04 0.78 1 7 0
spirit-1 .6.0 0.29 1 74 3.86 0.44 56 0.02
spirit-1 .8.3 0.22 270 4.07 0.41 52 0.02

 NO M NO H ANA M FA DAM DCC C IS CAM M O A NO P DSC
spirit-1 .0 3.22 1 7 0.24 3.04 0.78 2.35 3.04 0.49 0 0.3 23
spirit-1 .2.0 4.06 43 0.51 3.85 0.56 3.96 3.85 0.24 0 0.1 3 52
spirit-1 .2.4 4.06 43 0.51 3.83 0.56 3.96 3.83 0.24 0 0.1 3 52
spirit-1 .2.5 4.77 52 0.1 7 4.58 0.33 2.38 4.58 0.1 6 0 0.04 52
spirit-1 .2.7 4.06 43 0.51 3.83 0.56 3.96 3.83 0.24 0 0.1 3 52
spirit-1 .2.8 4.06 43 0.51 3.83 0.56 3.96 3.83 0.24 0 0.1 3 52
spirit-1 .2.9 4.06 43 0.51 3.83 0.56 3.96 3.83 0.24 0 0.1 3 52
spirit-1 .3.0 3.69 53 0.49 3.48 0.54 3.78 3.48 0.25 0 0.1 1 65
spirit-1 .3.1 5.1 2 58 0.52 4.81 0.54 3.71 4.8 0.27 0 0.1 1 94
spirit-1 .3.2 5.36 77 0.48 4.76 0.49 3.02 4.55 0.29 0.04 0.6 1 59
spirit-1 .5.0 4.52 52 0.54 3.86 0.46 2.56 3.86 0.33 0.02 0.46 1 49
spirit-1 .6.0 4.57 56 0.57 3.87 0.44 2.46 3.86 0.29 0.02 0.41 1 74
spirit-1 .6.1 4.84 77 0.52 4.2 0.47 2.59 4.2 0.3 0.04 0.57 220
spirit-1 .6.2 5.77 87 0.46 4.97 0.48 2.45 4.96 0.38 0.05 0.47 285
spirit-1 .6.3 4.68 1 06 0.49 4.1 0.42 2.1 1 4.1 0.36 0.03 0.43 397
spirit-1 .7.0 4.75 77 0.53 4.08 0.46 2.71 4.08 0.29 0.05 0.56 227
spirit-1 .8.2 5.69 51 0.45 4.8 0.51 2.54 4.79 0.28 0.03 0.04 21 2
spirit-1 .8.3 4.79 52 0.44 4.08 0.41 2.01 4.07 0.22 0.02 0.09 270



  Qu al it y At tr ibutes
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Reusability Understandability E xtendibility Flexibility Functionality E ffectiveness
spirit-1 .0 0.64 0.26 0.43 0.46 0.55 0.65
spirit-1 .2.0 0.46 -0.57 0.39 0.07 0.53 0.65
spirit-1 .2.4 0.46 -0.57 0.39 0.07 0.53 0.65
spirit-1 .2.5 0.61 -0.4 0.3 0 0.52 0.41
spirit-1 .2.7 0.46 -0.57 0.39 0.07 0.53 0.65
spirit-1 .2.8 0.46 -0.57 0.39 0.07 0.53 0.65
spirit-1 .2.9 0.46 -0.57 0.39 0.07 0.53 0.65
spirit-1 .3.0 0.5 -0.52 0.34 0.05 0.56 0.61
spirit-1 .3.1 0.75 -0.66 0.52 0.06 0.68 0.67
spirit-1 .3.2 1 -0.99 1 1 1 1
spirit-1 .5.0 0.97 -0.8 0.92 0.67 0.85 0.83
spirit-1 .6.0 1 .02 -0.9 0.93 0.59 0.86 0.81
spirit-1 .6.1 1 .2 -1 .05 1 .03 0.98 1 .06 0.97
spirit-1 .6.2 1 .57 -1 .03 0.99 1 .04 1 .21 0.99
spirit-1 .6.3 1 .84 -1 .22 0.95 0.74 1 .36 0.83
spirit-1 .7.0 1 .1 9 -1 .09 1 1 .1 2 1 .06 1 .02
spirit-1 .8.2 1 .22 -0.74 0.58 0.46 0.8 0.76
spirit-1 .8.3 1 .32 -0.9 0.63 0.41 0.84 0.67
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10. V isua l C omp onent Fra mework  

  Metri cs Me asu rement Res ults

    De si gn  Properties

16

NO M NO H ANA M FA DAM DC C C IS C AM M O A NO P DS C
vcf-0.3.4 9.75 796 0.26 9.53 0.21 3.64 9.1 0.27 0.1 3 4.08 944
vcf-0.4.0 9.95 829 0.26 9.71 0.2 3.7 9.29 0.28 0.1 3 4.1 6 969
vcf-0.4.5 9.84 845 0.26 9.6 0.1 9 3.73 9.1 1 0.28 0.1 4 4.02 988
vcf-0.4.7 9.09 750 0.25 8.81 0.21 3.81 8.37 0.29 0.1 5 3.39 874
vcf-0.4.8 9.9 846 0.26 9.65 0.1 9 3.75 9.1 7 0.28 0.1 4 4.01 995
vcf-0.5.0 9.23 772 0.25 8.93 0.21 3.85 8.5 0.29 0.1 6 3.44 895
vcf-0.5.2 9.29 787 0.25 8.98 0.2 3.89 8.56 0.29 0.1 7 3.46 906
vcf-0.5.8 1 0.1 1 859 0.22 9.69 0.1 9 3.96 9.1 4 0.3 0.28 3.7 952
vcf-0.6.0 1 0.31 935 0.22 9.85 0.1 7 3.99 9.33 0.31 0.31 3.85 1 042
vcf-0.6.5 1 0.2 949 0.22 9.68 0.1 7 3.49 9.33 0.37 0.1 1 3.8 1 1 84
vcf-0.6.6 1 0.89 1 01 8 0.21 1 0.29 0.21 3.71 9.92 0.38 0.1 5 3.76 1 260
vcf-0.6.8 1 1 .1 3 1 059 0.21 1 0.49 0.2 3.8 1 0.1 2 0.38 0.1 6 3.96 1 308
vcf-0.9.0 1 0.28 1 235 0.22 9.62 0.25 3.63 9.3 0.38 0.1 4 3.1 6 1 654

Polym orphism Abstraction C oupling Inheritance C om plexity Aggregation
vcf-0.4.0 4.1 6 0.26 3.7 9.71 9.95 0.1 3
vcf-0.4.7 3.39 0.25 3.81 8.81 9.09 0.1 5
vcf-0.5.8 3.7 0.22 3.96 9.69 1 0.1 1 0.28
vcf-0.4.5 4.02 0.26 3.73 9.6 9.84 0.1 4
vcf-0.4.8 4.01 0.26 3.75 9.65 9.9 0.1 4
vcf-0.5.2 3.46 0.25 3.89 8.98 9.29 0.1 7
vcf-0.5.0 3.44 0.25 3.85 8.93 9.23 0.1 6
vcf-0.6.0 3.85 0.22 3.99 9.85 1 0.31 0.31
vcf-0.9.0 3.1 6 0.22 3.63 9.62 1 0.28 0.1 4
vcf-0.6.5 3.8 0.22 3.49 9.68 1 0.2 0.1 1
vcf-0.6.6 3.76 0.21 3.71 1 0.29 1 0.89 0.1 5
vcf-0.6.8 3.96 0.21 3.8 1 0.49 1 1 .1 3 0.1 6
vcf-0.3.4 4.08 0.26 3.64 9.53 9.75 0.1 3

C ohesion Design S ize M essaging Encapsulation Hierarchies C om position
vcf-0.4.0 0.28 969 9.29 0.2 829 0.1 3
vcf-0.4.7 0.29 874 8.37 0.21 750 0.1 5
vcf-0.5.8 0.3 952 9.1 4 0.1 9 859 0.28
vcf-0.4.5 0.28 988 9.1 1 0.1 9 845 0.1 4
vcf-0.4.8 0.28 995 9.1 7 0.1 9 846 0.1 4
vcf-0.5.2 0.29 906 8.56 0.2 787 0.1 7
vcf-0.5.0 0.29 895 8.5 0.21 772 0.1 6
vcf-0.6.0 0.31 1 042 9.33 0.1 7 935 0.31
vcf-0.9.0 0.38 1 654 9.3 0.25 1 235 0.1 4
vcf-0.6.5 0.37 1 1 84 9.33 0.1 7 949 0.1 1
vcf-0.6.6 0.38 1 260 9.92 0.21 1 01 8 0.1 5
vcf-0.6.8 0.38 1 308 1 0.1 2 0.2 1 059 0.1 6
vcf-0.3.4 0.27 944 9.1 0.21 796 0.1 3
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Reusability Understandability Extendibility Flexibility Functionality E ffectiveness
vcf-0.3.4 1 -0.99 1 1 1 1
vcf-0.4.0 1 .03 -1 .02 1 .01 1 .01 1 .03 1 .01
vcf-0.4.5 1 .02 -1 .03 0.99 1 .02 1 .02 1 .01
vcf-0.4.7 0.92 -0.87 0.84 0.99 0.92 0.98
vcf-0.4.8 1 .03 -1 .03 0.99 1 .01 1 .03 1
vcf-0.5.0 0.94 -0.89 0.85 1 .03 0.94 1
vcf-0.5.2 0.95 -0.9 0.85 1 .07 0.95 1 .02
vcf-0.5.8 1 .01 -0.95 0.85 1 .52 1 .01 1 .1 9
vcf-0.6.0 1 .08 -1 .01 0.87 1 .63 1 .07 1 .22
vcf-0.6.5 1 .25 -0.94 0.92 0.87 1 .1 3 0.9
vcf-0.6.6 1 .31 -0.92 0.9 1 .07 1 .1 9 1 .01
vcf-0.6.8 1 .34 -0.99 0.92 1 .09 1 .22 1 .02
vcf-0.9.0 1 .49 -0.92 0.82 1 1 .29 0.99

-1 .5

-1

-0.5

0

0.5

1

1 .5

2

vc
f-
0.
3.
4

vc
f-
0.
4.
0

vc
f-
0.
4.
5

vc
f-
0.
4.
7

vc
f-
0.
4.
8

vc
f-
0.
5.
0

vc
f-
0.
5.
2

vc
f-
0.
5.
8

vc
f-
0.
6.
0

vc
f-
0.
6.
5

vc
f-
0.
6.
6

vc
f-
0.
6.
8

vc
f-
0.
9.
0

Reusability

U nderstandability

Extendibility

Flexibility

Functionality

Effectiveness



11.  Bo ost  C++  Li braries Frame work

Metric s Mea su rement Resu lts

  Des ig n Pro perties

18

NO M NO H ANA M FA DAM DC C C IS CAM M O A NO P DS C
boost-1 .20.2 4.93 1 45 0.43 4.46 0.44 2.77 4.4 0.41 0.08 0.33 340
boost-1 .21 .1 5.1 7 1 50 0.43 4.68 0.44 2.87 4.63 0.41 0.07 0.3 367
boost-1 .21 .2 5.1 7 1 82 0.49 4.7 0.42 2.95 4.65 0.4 0.07 0.29 387
boost-1 .22.0 5.1 4 1 88 0.49 4.69 0.41 2.89 4.64 0.39 0.07 0.27 406
boost-1 .23.0 5.07 1 93 0.51 4.63 0.4 2.89 4.58 0.39 0.07 0.27 440
boost-1 .24.0 5.09 1 93 0.51 4.65 0.4 2.88 4.59 0.39 0.08 0.29 452
boost-1 .25.0 5.2 21 8 0.48 4.71 0.44 3.09 4.66 0.38 0.08 0.24 51 9
boost-1 .25.1 5.1 5 228 0.46 4.67 0.44 3.08 4.62 0.38 0.08 0.24 531
boost-1 .26.0 5.07 21 7 0.47 4.59 0.41 2.73 4.54 0.4 0.08 0.25 523
boost-1 .27.0 5.09 233 0.48 4.58 0.42 2.71 4.53 0.41 0.07 0.29 555
boost-1 .28.0 4.38 244 0.51 3.97 0.36 2.07 3.92 0.46 0.1 3 0.23 736
boost-1 .29.0 7.32 597 0.25 7 0.45 2.1 3 6.97 0.43 0.1 0.07 1 074
boost-1 .30.0 6.78 720 0.27 6.45 0.44 2.4 6.43 0.31 0.08 0.1 7 1 375
boost-1 .30.2 6.79 723 0.27 6.46 0.44 2.4 6.43 0.31 0.08 0.1 7 1 380
boost-1 .31 .0 6.88 808 0.28 6.43 0.45 2.46 6.39 0.29 0.08 0.1 4 1 496

Polym orphism Abstraction C oupling Inheritance C om plexity Aggregation
boost-1 .29.0 0.07 0.25 2.1 3 7 7.32 0.1
boost-1 .21 . 1 0.3 0.43 2.87 4.68 5.1 7 0.07
boost-1 .27.0 0.29 0.48 2.71 4.58 5.09 0.07
boost-1 .32.0 0 0 0 0 0 0
boost-1 .30.2 0.1 7 0.27 2.4 6.46 6.79 0.08
boost-1 .28.0 0.23 0.51 2.07 3.97 4.38 0.1 3
boost-1 .23.0 0.27 0.51 2.89 4.63 5.07 0.07
boost-1 .26.0 0.25 0.47 2.73 4.59 5.07 0.08
boost-1 .22.0 0.27 0.49 2.89 4.69 5.1 4 0.07
boost-1 .25.0 0.24 0.48 3.09 4.71 5.2 0.08
boost-1 .25.1 0.24 0.46 3.08 4.67 5.1 5 0.08
boost-1 .21 .2 0.29 0.49 2.95 4.7 5.1 7 0.07
boost-1 .30.0 0.1 7 0.27 2.4 6.45 6.78 0.08
boost-1 .24.0 0.29 0.51 2.88 4.65 5.09 0.08
boost-1 .31 .0 0.1 4 0.28 2.46 6.43 6.88 0.08
boost-1 .20.2 0.33 0.43 2.77 4.46 4.93 0.08

C ohesion Design S ize M essaging Encapsulation Hierarchies C om position
boost-1 .29.0 0.43 1 074 6.97 0.45 597 0.1
boost-1 .21 . 1 0.41 367 4.63 0.44 1 50 0.07
boost-1 .27.0 0.41 555 4.53 0.42 233 0.07
boost-1 .32.0 0 0 0 0 0 0
boost-1 .30.2 0.31 1 380 6.43 0.44 723 0.08
boost-1 .28.0 0.46 736 3.92 0.36 244 0.1 3
boost-1 .23.0 0.39 440 4.58 0.4 1 93 0.07
boost-1 .26.0 0.4 523 4.54 0.41 21 7 0.08
boost-1 .22.0 0.39 406 4.64 0.41 1 88 0.07
boost-1 .25.0 0.38 51 9 4.66 0.44 21 8 0.08
boost-1 .25.1 0.38 531 4.62 0.44 228 0.08
boost-1 .21 .2 0.4 387 4.65 0.42 1 82 0.07
boost-1 .30.0 0.31 1 375 6.43 0.44 720 0.08
boost-1 .24.0 0.39 452 4.59 0.4 1 93 0.08
boost-1 .31 .0 0.29 1 496 6.39 0.45 808 0.08
boost-1 .20.2 0.41 340 4.4 0.44 1 45 0.08



  Qu al it y At tr ibutes

19

Reusability Understandability E xtendibility Flexibility Functionality E ffectiveness
boost-1 .20.2 1 -0.99 1 1 1 1
boost-1 .21 .1 1 .06 -1 .02 0.98 0.92 1 .02 0.99
boost-1 .21 .2 1 .07 -1 .1 1 1 .01 0.87 1 .07 0.99
boost-1 .22.0 1 .1 -1 .1 2 0.99 0.86 1 .08 0.98
boost-1 .23.0 1 .1 4 -1 .1 6 1 0.81 1 .1 0.96
boost-1 .24.0 1 .1 6 -1 .1 9 1 .03 0.91 1 .1 2 1 .01
boost-1 .25.0 1 .24 -1 .2 0.9 0.85 1 .1 7 0.99
boost-1 .25.1 1 .26 -1 .1 9 0.87 0.84 1 .2 0.97
boost-1 .26.0 1 .28 -1 .1 6 0.95 0.86 1 .1 8 0.97
boost-1 .27.0 1 .33 -1 .22 1 .03 0.92 1 .25 0.99
boost-1 .28.0 1 .62 -1 .24 1 .02 1 .1 9 1 .33 1 .05
boost-1 .29.0 2.44 -1 .37 0.81 0.81 2.1 2 0.93
boost-1 .30.0 2.72 -1 .88 0.87 0.84 2.51 0.94
boost-1 .30.2 2.73 -1 .88 0.87 0.83 2.52 0.94
boost-1 .31 .0 2.88 -1 .99 0.82 0.79 2.69 0.93
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12. Com mon C+ + Li brary  2
       Metric s Mea su rement Resu lts

       De si gn  Properties
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NO M NO H ANA M FA DAM DCC C IS CAM M O A NO P DSC
com m oncpp2-0.99.1 7.46 89 0.38 7.35 0.34 3.57 5.04 0.38 0.36 1 .34 1 1 7
com m oncpp2-0.99.2 7.46 89 0.38 7.35 0.34 3.56 5.04 0.38 0.33 1 .34 1 1 7
com m oncpp2-0.99.5 7.26 97 0.39 7.1 6 0.33 3.58 4.99 0.43 0.36 1 .43 1 26
com m oncpp2-1 .0.0 7.29 95 0.4 7.1 8 0.32 3.58 4.98 0.42 0.36 1 .44 1 26
com m oncpp2-1 .0.1 3 7.44 1 00 0.41 7.35 0.3 3.59 5.1 6 0.4 0.38 1 .44 1 36
com m oncpp2-1 .1 .0 8.39 1 1 2 0.42 8.3 0.33 3.99 5.69 0.34 0.35 1 .65 1 44
com m oncpp2-1 .1 . 1 8.29 1 1 1 0.41 8.21 0.35 3.96 5.64 0.34 0.36 1 .62 1 46
com m oncpp2-1 .1 .6 8.29 1 1 1 0.41 8.2 0.35 3.96 5.63 0.34 0.36 1 .62 1 46
com m oncpp2-1 .2.2 8.48 1 1 0 0.42 8.39 0.35 4.05 5.82 0.33 0.32 1 .62 1 48
com m oncpp2-1 .2.3 8.52 1 1 0 0.42 8.43 0.35 4.07 5.86 0.33 0.32 1 .62 1 48
com m oncpp2-1 .2.4 8.59 1 1 0 0.42 8.51 0.35 4.09 5.93 0.33 0.32 1 .62 1 48
com m oncpp2-1 .2.5 8.59 1 1 0 0.42 8.51 0.35 4.09 5.93 0.33 0.32 1 .62 1 48
com m oncpp2-1 .2.6 8.59 1 1 0 0.42 8.51 0.35 4.09 5.93 0.33 0.32 1 .62 1 48
com m oncpp2-1 .2.7 8.59 1 1 0 0.42 8.51 0.35 4.09 5.93 0.33 0.32 1 .62 1 48
com m oncpp2-1 .3.0 8.74 1 07 0.43 8.65 0.36 4.1 8 6.07 0.33 0.32 1 .6 1 52
com m oncpp2-1 .3.1 8.63 1 08 0.43 8.54 0.36 4.2 5.97 0.33 0.35 1 .57 1 55
com m oncpp2-1 .3.2 8.62 1 08 0.43 8.54 0.36 4.2 5.96 0.33 0.35 1 .57 1 55
com m oncpp2-1 .3.7 8.49 1 1 0 0.44 8.41 0.35 4.1 8 5.89 0.32 0.36 1 .58 1 59
com m oncpp2-1 .3.8 8.49 1 1 0 0.44 8.41 0.35 4.1 8 5.89 0.32 0.36 1 .58 1 59



 Qua lity  Attributes

21

Polym orphism Abstraction C oupling Inheritance Com plexity Aggregation
com m oncpp2-0.99.2 1 .34 0.38 3.56 7.35 7.46 0.33
com m oncpp2-1 .1 .6 1 .62 0.41 3.96 8.2 8.29 0.36
com m oncpp2-0.99. 1 1 .34 0.38 3.57 7.35 7.46 0.36
com m oncpp2-1 .1 .1 1 .62 0.41 3.96 8.21 8.29 0.36
com m oncpp2-1 .1 .0 1 .65 0.42 3.99 8.3 8.39 0.35
com m oncpp2-1 .0.0 1 .44 0.4 3.58 7.1 8 7.29 0.36
com m oncpp2-0.99.5 1 .43 0.39 3.58 7.1 6 7.26 0.36
com m oncpp2-1 .3.8 1 .58 0.44 4.1 8 8.41 8.49 0.36
com m oncpp2-1 .3.7 1 .58 0.44 4.1 8 8.41 8.49 0.36
com m oncpp2-1 .0.1 3 1 .44 0.41 3.59 7.35 7.44 0.38
com m oncpp2-1 .3.1 1 .57 0.43 4.2 8.54 8.63 0.35
com m oncpp2-1 .3.0 1 .6 0.43 4.1 8 8.65 8.74 0.32
com m oncpp2-1 .3.2 1 .57 0.43 4.2 8.54 8.62 0.35
com m oncpp2-1 .2.2 1 .62 0.42 4.05 8.39 8.48 0.32
com m oncpp2-1 .2.3 1 .62 0.42 4.07 8.43 8.52 0.32
com m oncpp2-1 .2.4 1 .62 0.42 4.09 8.51 8.59 0.32
com m oncpp2-1 .2.5 1 .62 0.42 4.09 8.51 8.59 0.32
com m oncpp2-1 .2.6 1 .62 0.42 4.09 8.51 8.59 0.32
com m oncpp2-1 .2.7 1 .62 0.42 4.09 8.51 8.59 0.32

C ohesion Design S ize M essagingEncapsulationHierarchies C om position
com m oncpp2-0.99.2 0.38 1 1 7 5.04 0.34 89 0.33
com m oncpp2-1 .1 .6 0.34 1 46 5.63 0.35 1 1 1 0.36
com m oncpp2-0.99. 1 0.38 1 1 7 5.04 0.34 89 0.36
com m oncpp2-1 .1 .1 0.34 1 46 5.64 0.35 1 1 1 0.36
com m oncpp2-1 .1 .0 0.34 1 44 5.69 0.33 1 1 2 0.35
com m oncpp2-1 .0.0 0.42 1 26 4.98 0.32 95 0.36
com m oncpp2-0.99.5 0.43 1 26 4.99 0.33 97 0.36
com m oncpp2-1 .3.8 0.32 1 59 5.89 0.35 1 1 0 0.36
com m oncpp2-1 .3.7 0.32 1 59 5.89 0.35 1 1 0 0.36
com m oncpp2-1 .0.1 3 0.4 1 36 5.1 6 0.3 1 00 0.38
com m oncpp2-1 .3.1 0.33 1 55 5.97 0.36 1 08 0.35
com m oncpp2-1 .3.0 0.33 1 52 6.07 0.36 1 07 0.32
com m oncpp2-1 .3.2 0.33 1 55 5.96 0.36 1 08 0.35
com m oncpp2-1 .2.2 0.33 1 48 5.82 0.35 1 1 0 0.32
com m oncpp2-1 .2.3 0.33 1 48 5.86 0.35 1 1 0 0.32
com m oncpp2-1 .2.4 0.33 1 48 5.93 0.35 1 1 0 0.32
com m oncpp2-1 .2.5 0.33 1 48 5.93 0.35 1 1 0 0.32
com m oncpp2-1 .2.6 0.33 1 48 5.93 0.35 1 1 0 0.32
com m oncpp2-1 .2.7 0.33 1 48 5.93 0.35 1 1 0 0.32



13.  ST Lpor t
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Reusability Understandability Extendibility Flexibility Functionality Effectiveness
com m oncpp2-0.99.1 1 -0.99 1 1 1 1
com m oncpp2-0.99.2 1 -0.99 1 0.96 1 0.99
com m oncpp2-0.99.5 1 .07 -1 .01 1 .03 1 .02 1 .06 1
com m oncpp2-1 .0.0 1 .06 -1 .03 1 .05 1 .02 1 .06 1 .01
com m oncpp2-1 .0.1 3 1 .1 1 -1 .1 1 1 .07 1 .03 1 .09 1 .01
com m oncpp2-1 .1 .0 1 .1 3 -1 .29 1 .1 7 1 .07 1 .1 8 1 .08
com m oncpp2-1 .1 . 1 1 . 1 3 -1 .26 1 .1 5 1 .09 1 .1 7 1 .09
com m oncpp2-1 .1 .6 1 .1 3 -1 .26 1 .1 5 1 .09 1 .1 7 1 .09
com m oncpp2-1 .2.2 1 .1 5 -1 .29 1 .1 6 1 .03 1 .1 8 1 .08
com m oncpp2-1 .2.3 1 .1 5 -1 .3 1 .1 5 1 .03 1 .1 8 1 .08
com m oncpp2-1 .2.4 1 .1 5 -1 .3 1 .1 6 1 .03 1 .1 8 1 .08
com m oncpp2-1 .2.5 1 .1 5 -1 .3 1 .1 6 1 .03 1 .1 8 1 .08
com m oncpp2-1 .2.6 1 .1 5 -1 .3 1 .1 6 1 .03 1 .1 8 1 .08
com m oncpp2-1 .2.7 1 .1 5 -1 .3 1 .1 6 1 .03 1 .1 8 1 .08
com m oncpp2-1 .3.0 1 .1 8 -1 .33 1 .1 6 1 .01 1 .1 8 1 .09
com m oncpp2-1 .3.1 1 . 1 8 -1 .33 1 .1 3 1 .04 1 .1 8 1 .09
com m oncpp2-1 .3.2 1 .1 8 -1 .33 1 .1 3 1 .04 1 .1 8 1 .09
com m oncpp2-1 .3.7 1 .1 9 -1 .35 1 .1 5 1 .06 1 .1 9 1 .1
com m oncpp2-1 .3.8 1 .1 9 -1 .35 1 .1 5 1 .06 1 .1 9 1 .1
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     Metric s Mea su rement Resu lts

   Des ig n Pro perties

Qu al it y At tr ibutes

23

NO M NO H ANA M FA DAM DCC C IS CAM M O A NO P DSC
S TLport-2.032 1 3.21 30 0.67 1 3.1 9 0.35 3.38 1 1 .91 0.33 0.02 0.06 81
S TLport-2.033 1 3.21 30 0.67 1 3.1 9 0.35 3.38 1 1 .91 0.33 0.02 0.06 81
S TLport-3.0 1 3.1 30 0.67 1 3.08 0.36 3.37 1 1 .82 0.34 0.03 0.06 79
S TLport-3.1 2 1 3.23 34 0.74 1 3.2 0.34 3.35 1 2.27 0.33 0.04 0.06 83
S TLport-3.1 2.3 1 3.34 34 0.74 1 3.31 0.34 3.36 1 2.37 0.33 0.04 0.06 83
S TLport-3.2 1 2.73 51 0.82 1 2.71 0.31 2.79 1 1 .9 0.28 0.2 0.05 1 07
S TLport-3.2.1 1 2.55 52 0.83 1 2.53 0.31 2.7 1 1 .73 0.28 0.2 0.05 1 09
S TLport-4.0 1 2.1 2 1 24 0.63 1 2.06 0.32 2.88 1 0.05 0.26 0.22 1 .1 5 21 7
S TLport-4.5 1 1 .79 1 27 0.63 1 1 .75 0.31 2.86 9.82 0.26 0.22 1 .1 2 230
S TLport-4.5.1 1 1 .76 1 27 0.62 1 1 .72 0.3 2.86 9.8 0.26 0.22 1 .1 2 231
S TLport-4.6 1 1 .71 1 32 0.62 1 1 .67 0.3 2.85 9.72 0.26 0.22 1 .09 236
S TLport-5.0.0 1 2.74 239 0.37 1 2.68 0.24 3.24 8.75 0.25 0.1 2 0.75 358
S TLport-5.0.1 1 2.75 240 0.37 1 2.7 0.24 3.25 8.75 0.25 0.1 2 0.75 358
S TLport-5.0.2 1 2.77 240 0.37 1 2.71 0.24 3.26 8.74 0.25 0.1 2 0.75 359
S TLport-5.1 .0 1 2.37 237 0.32 1 2.34 0.29 3.42 8.1 6 0.23 0.1 2 0.75 369

Polym orphism Abstraction C oupling Inheritance C om plexity Aggregation
S TLport-3.2.1 0.05 0.83 2.7 1 2.53 1 2.55 0.2
S TLport-4.5 1 . 1 2 0.63 2.86 1 1 .75 1 1 .79 0.22
S TLport-4.6 1 .09 0.62 2.85 1 1 .67 1 1 .71 0.22
S TLport-4.0 1 . 1 5 0.63 2.88 1 2.06 1 2.1 2 0.22
S TLport-3.1 2 0.06 0.74 3.35 1 3.2 1 3.23 0.04
S TLport-2.032 0.06 0.67 3.38 1 3.1 9 1 3.21 0.02
S TLport-4.5.1 1 . 1 2 0.62 2.86 1 1 .72 1 1 .76 0.22
S TLport-5.0.1 0.75 0.37 3.25 1 2.7 1 2.75 0.1 2
S TLport-3.2 0.05 0.82 2.79 1 2.71 1 2.73 0.2
S TLport-2.033 0.06 0.67 3.38 1 3.1 9 1 3.21 0.02
S TLport-3.0 0.06 0.67 3.37 1 3.08 1 3.1 0.03
S TLport-5.1 .0 0.75 0.32 3.42 1 2.34 1 2.37 0.1 2
S TLport-5.0.2 0.75 0.37 3.26 1 2.71 1 2.77 0.1 2
S TLport-3.1 2.3 0.06 0.74 3.36 1 3.31 1 3.34 0.04
S TLport-5.0.0 0.75 0.37 3.24 1 2.68 1 2.74 0.1 2

C ohesion Design S ize M essagingE ncapsulationHierarchies C om position
S TLport-3.2.1 0.28 1 09 1 1 .73 0.31 52 0.2
S TLport-4.5 0.26 230 9.82 0.31 1 27 0.22
S TLport-4.6 0.26 236 9.72 0.3 1 32 0.22
S TLport-4.0 0.26 21 7 1 0.05 0.32 1 24 0.22
S TLport-3.1 2 0.33 83 1 2.27 0.34 34 0.04
S TLport-2.032 0.33 81 1 1 .91 0.35 30 0.02
S TLport-4.5.1 0.26 231 9.8 0.3 1 27 0.22
S TLport-5.0.1 0.25 358 8.75 0.24 240 0.1 2
S TLport-3.2 0.28 1 07 1 1 .9 0.31 51 0.2
S TLport-2.033 0.33 81 1 1 .91 0.35 30 0.02
S TLport-3.0 0.34 79 1 1 .82 0.36 30 0.03
S TLport-5.1 .0 0.23 369 8.1 6 0.29 237 0.1 2
S TLport-5.0.2 0.25 359 8.74 0.24 240 0.1 2
S TLport-3.1 2.3 0.33 83 1 2.37 0.34 34 0.04
S TLport-5.0.0 0.25 358 8.75 0.24 239 0.1 2



14. G3D - 3D  En gine
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Reusability Understandability Extendibility Flexibility Functionality Effectiveness
STLport-2.032 1 -0.99 1 1 1 1
S TLport-2.033 1 -0.99 1 1 1 1
S TLport-3.0 0.99 -0.97 1 .01 1 .03 1 1 .01
S TLport-3.1 2 1 .03 -1 .03 1 .05 1 .22 1 .04 1 .1
S TLport-3.1 2.3 1 .04 -1 .03 1 .05 1 .22 1 .04 1 .1 1
S TLport-3.2 1 .1 6 -1 .1 1 1 .07 4.37 1 .1 5 2.36
STLport-3.2.1 1 . 1 8 -1 .1 1 .07 4.48 1 .1 6 2.4
S TLport-4.0 1 .75 -7.36 9.8 1 3.69 5.87 6.02
STLport-4.5 1 .81 -7.28 9.58 1 3.58 5.83 5.97
STLport-4.5.1 1 .82 -7.25 9.54 1 3.52 5.81 5.94
STLport-4.6 1 .85 -7.1 4 9.34 1 3.4 5.78 5.89
STLport-5.0.0 2.53 -5.83 6.39 8.53 5.67 3.88
STLport-5.0.1 2.53 -5.83 6.39 8.53 5.67 3.88
STLport-5.0.2 2.53 -5.82 6.37 8.51 5.67 3.87
STLport-5.1 .0 2.54 -5.79 6.24 8.35 5.63 3.81
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      Metr ics Me as ureme nt  Res ults

     De si gn  Properties
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 NO M NO H ANA M FA DAM DC C C IS C AM M O A NO P DS C
g3d-5.01 1 1 .42 36 0.33 1 0.67 0.39 3.54 1 0.58 0.47 0.04 0.87 1 24
g3d-6.00 1 3.37 60 0.3 1 2.55 0.29 3.54 1 2.48 0.42 0.02 1 .24 1 74
g3d-6.01 1 5.59 61 0.31 1 4.76 0.29 3.57 1 4.69 0.42 0.02 1 .43 1 78
g3d-6.02 1 5.45 58 0.31 1 4.64 0.31 3.62 1 4.57 0.41 0.03 1 .61 1 86
g3d-6.03 1 4.65 78 0.26 1 3.85 0.31 3.86 1 3.71 0.41 0.1 2 21 7
g3d-6.04 1 4.3 1 02 0.22 1 3.51 0.31 3.87 1 3.25 0.39 0.1 2 2.03 236
g3d-6.05 1 3.42 1 1 8 0.1 9 1 2.6 0.3 3.93 1 2.24 0.38 0.1 7 1 .84 289
g3d-6.06 1 3.56 1 1 9 0.1 9 1 2.73 0.3 3.93 1 2.36 0.38 0.1 7 1 .83 291
g3d-6.07 1 2.98 1 32 0.2 1 2.1 3 0.32 3.89 1 1 .79 0.4 0.1 9 1 .85 328
g3d-6.08 1 3 1 41 0.1 9 1 2.07 0.33 3.91 1 1 .73 0.39 0.1 9 1 .91 345
g3d-6.09 1 2.81 1 53 0.21 1 1 .74 0.33 3.86 1 1 .42 0.38 0.1 8 1 .91 377
g3d-6.1 0 1 3.97 89 0.27 1 2.82 0.31 3.54 1 2.8 0.38 0.06 1 .65 271

Polym orphism Abstraction C oupling Inheritance C om plexity Aggregation
g3d-6.1 0 1 .65 0.27 3.54 1 2.82 1 3.97 0.06
g3d-5.01 0.87 0.33 3.54 1 0.67 1 1 .42 0.04
g3d-6.09 1 .91 0.21 3.86 1 1 .74 1 2.81 0.1 8
g3d-6.08 1 .91 0.1 9 3.91 1 2.07 1 3 0.1 9
g3d-6.07 1 .85 0.2 3.89 1 2.1 3 1 2.98 0.1 9
g3d-6.06 1 .83 0.1 9 3.93 1 2.73 1 3.56 0.1 7
g3d-6.05 1 .84 0.1 9 3.93 1 2.6 1 3.42 0.1 7
g3d-6.04 2.03 0.22 3.87 1 3.51 1 4.3 0.1 2
g3d-6.03 2 0.26 3.86 1 3.85 1 4.65 0.1
g3d-6.02 1 .61 0.31 3.62 1 4.64 1 5.45 0.03
g3d-6.01 1 .43 0.31 3.57 1 4.76 1 5.59 0.02
g3d-6.00 1 .24 0.3 3.54 1 2.55 1 3.37 0.02

C ohesion Design S ize M essagingE ncapsulationHierarchies C om position
g3d-6.1 0 0.38 271 1 2.8 0.31 89 0.06
g3d-5.01 0.47 1 24 1 0.58 0.39 36 0.04
g3d-6.09 0.38 377 1 1 .42 0.33 1 53 0.1 8
g3d-6.08 0.39 345 1 1 .73 0.33 1 41 0.1 9
g3d-6.07 0.4 328 1 1 .79 0.32 1 32 0.1 9
g3d-6.06 0.38 291 1 2.36 0.3 1 1 9 0.1 7
g3d-6.05 0.38 289 1 2.24 0.3 1 1 8 0.1 7
g3d-6.04 0.39 236 1 3.25 0.31 1 02 0.1 2
g3d-6.03 0.41 21 7 1 3.71 0.31 78 0.1
g3d-6.02 0.41 1 86 1 4.57 0.31 58 0.03
g3d-6.01 0.42 1 78 1 4.69 0.29 61 0.02
g3d-6.00 0.42 1 74 1 2.48 0.29 60 0.02
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Reusability Understandability Extendibility Flexibility Functionality Effectiveness
g3d-5.01 1 -0.99 1 1 1 1
g3d-6.00 1 .27 -1 .41 1 .25 0.93 1 .36 0.96
g3d-6.01 1 .39 -1 .56 1 .48 1 .03 1 .47 1 .05
g3d-6.02 1 .41 -1 .65 1 .56 1 .1 9 1 .5 1 .1 2
g3d-6.03 1 .47 -1 .83 1 .64 2.33 1 .76 1 .53
g3d-6.04 1 .51 -1 .85 1 .58 2.61 1 .93 1 .61
g3d-6.05 1 .67 -1 .89 1 .38 3.03 2.05 1 .75
g3d-6.06 1 .69 -1 .89 1 .38 3.05 2.06 1 .76
g3d-6.07 1 .82 -1 .96 1 .38 3.33 2.2 1 .87
g3d-6.08 1 .88 -2.02 1 .4 3.33 2.3 1 .87
g3d-6.09 1 .99 -2.1 2 1 .41 3.24 2.42 1 .83
g3d-6.1 0 1 .65 -1 .81 1 .45 1 .58 1 .81 1 .21
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