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LGP GA CC1 RC1 GA.CC1-RC1 LGP.GA.CC1-RC1 P-1 LGP.P-1 x x x x x x x x x x
LGP GA CC1 RC2 GA.CC1-RC2 LGP.GA.CC1-RC2 P-2 LGP.P-2 x x x x x x x x x
LGP GA CC2 RC1 GA.CC2-RC1 LGP.GA.CC2-RC1 P-3 LGP.P-3 x x x x x x x x x x
LGP GA CC2 RC2 GA.CC2-RC2 LGP.GA.CC2-RC2 P-4 LGP.P-4 x x x x x x x x x x
LGP GA CC3 RC1 GA.CC3-RC1 LGP.GA.CC3-RC1 P-5 LGP.P-5 x x x x x x x x x x
LGP GA CC3 RC2 GA.CC3-RC2 LGP.GA.CC3-RC2 P-6 LGP.P-6 x x x x x x x x x
LGP GA SC1 RC1 GA.SC1-RC1 LGP.GA.SC1-RC1 P-7 LGP.P-7 x x x x x x x x
LGP GA SC2 RC1 GA.SC2-RC1 LGP.GA.SC2-RC1 P-8 LGP.P-8 x x x x x
LGP GA SC3 RC1 GA.SC3-RC1 LGP.GA.SC3-RC1 P-9 LGP.P-9 x x x x x x x x
LGP GA AC1 RC1 GA.AC1-RC1 LGP.GA.AC1-RC1 N-1 x LGP.N-1 x x x x x x x x
LGP GA AC2 RC1 GA.AC2-RC1 LGP.GA.AC2-RC1 N-2 x LGP.N-2 x x x x x x x x x
LGP GA AC3 RC1 GA.AC3-RC1 LGP.GA.AC3-RC1 N-3 x LGP.N-3 x x x x x
LGP GAA CC1 RC1 GAA.CC1-RC1 LGP.GAA.CC1-RC1 P-10 LGP.P-10 x x x x x x x x x
LGP GAA CC2 RC1 GAA.CC2-RC1 LGP.GAA.CC2-RC1 P-11 LGP.P-11 x x x x x x x x x x
LGP GAA AC1 RC1 GAA.AC1-RC1 LGP.GAA.AC1-RC1 N-4 x LGP.N-4 x x x x x x x x
LGP GAA AC2 RC1 GAA.AC2-RC1 LGP.GAA.AC2-RC1 N-5 x LGP.N-5 x x x x x x x x x
MGP GA CC1 RC1 GA.CC1-RC1 MGP.GA.CC1-RC1 P-1 MGP.P-1 x x x x x x x x x x
MGP GA CC1 RC2 GA.CC1-RC2 MGP.GA.CC1-RC2 P-2 MGP.P-2 x x x x x x x x x x
MGP GA CC2 RC1 GA.CC2-RC1 MGP.GA.CC2-RC1 P-3 MGP.P-3 x x x x x x x x x
MGP GA CC2 RC2 GA.CC2-RC2 MGP.GA.CC2-RC2 P-4 MGP.P-4 x x x x x x x x x
MGP GA CC3 RC1 GA.CC3-RC1 MGP.GA.CC3-RC1 P-5 MGP.P-5 x x x x x x x x x x x
MGP GA CC3 RC2 GA.CC3-RC2 MGP.GA.CC3-RC2 P-6 MGP.P-6 x x x x x x x x x x x x
MGP GA SC1 RC1 GA.SC1-RC1 MGP.GA.SC1-RC1 P-7 MGP.P-7 x x x x x x x x x
MGP GA SC2 RC1 GA.SC2-RC1 MGP.GA.SC2-RC1 P-8 MGP.P-8 x x x x x x x x
MGP GA SC3 RC1 GA.SC3-RC1 MGP.GA.SC3-RC1 P-9 MGP.P-9 x x x x x x x x x x
MGP GA AC1 RC1 GA.AC1-RC1 MGP.GA.AC1-RC1 N-1 x MGP.N-1 x x x x x x x x
MGP GA AC2 RC1 GA.AC2-RC1 MGP.GA.AC2-RC1 N-2 x MGP.N-2 x x x x x x x x x x x
MGP GA AC3 RC1 GA.AC3-RC1 MGP.GA.AC3-RC1 N-3 x MGP.N-3 x x x x x x
MGP GAA CC1 RC1 GAA.CC1-RC1 MGP.GAA.CC1-RC1 P-10 MGP.P-10 x x x x x x
MGP GAA CC2 RC1 GAA.CC2-RC1 MGP.GAA.CC2-RC1 P-11 MGP.P-11 x x x x x x x x x x x x x x x x x
MGP GAA AC1 RC1 GAA.AC1-RC1 MGP.GAA.AC1-RC1 N-4 x MGP.N-4 x x x x x x
MGP GAA AC2 RC1 GAA.AC2-RC1 MGP.GAA.AC2-RC1 N-5 x MGP.N-5 x x x x x
HGP GA CC1 RC1 GA.CC1-RC1 HGP.GA.CC1-RC1 P-1 HGP.P-1 x x x x x x x x x x x
HGP GA CC1 RC2 GA.CC1-RC2 HGP.GA.CC1-RC2 P-2 HGP.P-2 x x x x x x x x x x
HGP GA CC2 RC1 GA.CC2-RC1 HGP.GA.CC2-RC1 P-3 HGP.P-3 x x x x x x x x x
HGP GA CC2 RC2 GA.CC2-RC2 HGP.GA.CC2-RC2 P-4 HGP.P-4 x x x x x x x x
HGP GA CC3 RC1 GA.CC3-RC1 HGP.GA.CC3-RC1 P-5 HGP.P-5 x x x x x x x x x x
HGP GA CC3 RC2 GA.CC3-RC2 HGP.GA.CC3-RC2 P-6 HGP.P-6 x x x x x x x x x x
HGP GA SC1 RC1 GA.SC1-RC1 HGP.GA.SC1-RC1 P-7 HGP.P-7 x x x x x x x x x x
HGP GA SC2 RC1 GA.SC2-RC1 HGP.GA.SC2-RC1 P-8 HGP.P-8 x x x x x x x x x x
HGP GA SC3 RC1 GA.SC3-RC1 HGP.GA.SC3-RC1 P-9 HGP.P-9 x x x x x x x x x
HGP GA AC1 RC1 GA.AC1-RC1 HGP.GA.AC1-RC1 N-1 x HGP.N-1 x x x x x x x x x x
HGP GA AC2 RC1 GA.AC2-RC1 HGP.GA.AC2-RC1 N-2 x HGP.N-2 x x x x x x x x x
HGP GA AC3 RC1 GA.AC3-RC1 HGP.GA.AC3-RC1 N-3 x HGP.N-3 x x x x x x x x
HGP GAA CC1 RC1 GAA.CC1-RC1 HGP.GAA.CC1-RC1 P-10 HGP.P-10 x x x x x x x x x x x x x x x
HGP GAA CC2 RC1 GAA.CC2-RC1 HGP.GAA.CC2-RC1 P-11 HGP.P-11 x x x x x x x x x x x x x x x x x
HGP GAA AC1 RC1 GAA.AC1-RC1 HGP.GAA.AC1-RC1 N-4 x HGP.N-4 x x x x x x x x x x x x x x x
HGP GAA AC2 RC1 GAA.AC2-RC1 HGP.GAA.AC2-RC1 N-5 x HGP.N-5 x x x x x x x x x x x x

Primary ExtensionExample Identifier Promotion of Attributes Promotion of Associations Sec. Extension of Attributes



Metric Category Metric LGP-P LGP-N LGP-Comp MGP-P MGP-N MGP-Comp HGP-P HGP-N HGP-Comp All-P All-N All-Comp

Prim Extension New (Super)Class created 11 5 16 11 5 16 11 5 16 33 15 48

Adequate (Super)Class (Name) 11 5 16 3 2 5 11 4 15 25 11 36

Generalization Relationship Added 10 4 14 9 1 10 4 4 8 23 9 32

Promotion Attr Attributes added to superclass 10 5 15 10 3 13 11 5 16 31 13 44

Attributes removed from subclasses 10 2 12 10 4 14 8 5 13 28 11 39

Promoted Attr.: based on adequate commonality 10 3 13 10 2 12 11 4 15 31 9 40

Promoted Attr.: appropriate name 10 4 14 10 2 12 11 5 16 31 11 42

Promoted Attr.: Appropriate/ Specific data type 7 1 8 8 0 8 8 1 9 23 2 25

Promotion Assoc. Associations added to superclass 0 0 0 1 0 1 2 1 3 3 1 4

Associations removed from subclasses 0 0 0 1 0 1 0 1 1 1 1 2

Promoted Assoc.: Based on adeqaute commonality 0 0 0 1 0 1 2 1 3 3 1 4

Promoted Assoc.: Appropriate name 0 0 0 1 0 1 2 0 2 3 0 3

Promoted Assoc.: Appropriate Multiplicities 0 0 0 1 0 1 2 1 3 3 1 4

Sec. Extension New attributes added to superclass 0 0 0 11 5 16 11 5 16 22 10 32

new attributes appropriate for superclass 0 0 0 7 1 8 9 3 12 16 4 20

File Output Included all information from  orginal model 7 3 10 5 5 10 8 2 10 20 10 30

Valid FMMLx generated 10 5 15 10 4 14 6 5 11 26 14 40

LGP MGP HGP All

Core Metrics (All Example Runs)



Metric Category Metric LGP-P LGP-N LGP-Comp MGP-P MGP-N MGP-Comp HGP-P HGP-N HGP-Comp All-P All-N All-Comp

Prim Extension New (Super)Class created 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00%

Adequate (Super)Class (Name) 100,00% 100,00% 100,00% 27,27% 40,00% 31,25% 100,00% 80,00% 93,75% 75,76% 73,33% 75,00%

Generalization Relationship Added 90,91% 80,00% 87,50% 81,82% 20,00% 62,50% 36,36% 80,00% 50,00% 69,70% 60,00% 66,67%

Promotion Attr Attributes added to superclass 90,91% 100,00% 93,75% 90,91% 60,00% 81,25% 100,00% 100,00% 100,00% 93,94% 86,67% 91,67%

Attributes removed from subclasses 90,91% 40,00% 75,00% 90,91% 80,00% 87,50% 72,73% 100,00% 81,25% 84,85% 73,33% 81,25%

Promoted Attr.: based on adequate commonality 90,91% 60,00% 81,25% 90,91% 40,00% 75,00% 100,00% 80,00% 93,75% 93,94% 60,00% 83,33%

Promoted Attr.: appropriate name 90,91% 80,00% 87,50% 90,91% 40,00% 75,00% 100,00% 100,00% 100,00% 93,94% 73,33% 87,50%

Promoted Attr.: Appropriate/ Specific data type 63,64% 20,00% 50,00% 72,73% 0,00% 50,00% 72,73% 20,00% 56,25% 69,70% 13,33% 52,08%

Promotion Assoc. Associations added to superclass 0,00% 0,00% 0,00% 9,09% 0,00% 6,25% 18,18% 20,00% 18,75% 9,09% 6,67% 8,33%

Associations removed from subclasses 0,00% 0,00% 0,00% 9,09% 0,00% 6,25% 0,00% 20,00% 6,25% 3,03% 6,67% 4,17%

Promoted Assoc.: Based on adeqaute commonality 0,00% 0,00% 0,00% 9,09% 0,00% 6,25% 18,18% 20,00% 18,75% 9,09% 6,67% 8,33%

Promoted Assoc.: Appropriate name 0,00% 0,00% 0,00% 9,09% 0,00% 6,25% 18,18% 0,00% 12,50% 9,09% 0,00% 6,25%

Promoted Assoc.: Appropriate Multiplicities 0,00% 0,00% 0,00% 9,09% 0,00% 6,25% 18,18% 20,00% 18,75% 9,09% 6,67% 8,33%

Sec. Extension New attributes added to superclass 0,00% 0,00% 0,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 66,67% 66,67% 66,67%

new attributes appropriate for superclass 0,00% 0,00% 0,00% 63,64% 20,00% 50,00% 81,82% 60,00% 75,00% 48,48% 26,67% 41,67%

File Output Included all information from  orginal model 63,64% 60,00% 62,50% 45,45% 100,00% 62,50% 72,73% 40,00% 62,50% 60,61% 66,67% 62,50%

Valid FMMLx generated 90,91% 100,00% 93,75% 90,91% 80,00% 87,50% 54,55% 100,00% 68,75% 78,79% 93,33% 83,33%

LGP MGP HGP All

Core Metrics Percentage Values (All Example Runs)



Metric Category Metric LGP-P LGP-N LGP-Comp MGP-P MGP-N MGP-Comp HGP-P HGP-N HGP-Comp All-P All-N All-Comp

Prim Extension New (Super)Class created 2 2 4 2 2 4 2 2 4 6 6 12

Adequate (Super)Class (Name) 2 2 4 1 1 2 2 1 3 5 4 9

Generalization Relationship Added 2 2 4 2 0 2 2 2 4 6 4 10

Promotion Attr Attributes added to superclass 2 2 4 1 0 1 2 2 4 5 4 9

Attributes removed from subclasses 1 1 2 2 1 3 1 2 3 4 4 8

Promoted Attr.: based on adequate commonality 2 1 3 1 0 1 2 2 4 5 3 8

Promoted Attr.: appropriate name 2 2 4 1 0 1 2 2 4 5 4 9

Promoted Attr.: Appropriate/ Specific data type 2 0 2 1 0 1 2 1 3 5 1 6

Promotion Assoc. Associations added to superclass 0 0 0 1 0 1 2 1 3 3 1 4

Associations removed from subclasses 0 0 0 1 0 1 0 1 1 1 1 2

Promoted Assoc.: Based on adeqaute commonality 0 0 0 1 0 1 2 1 3 3 1 4

Promoted Assoc.: Appropriate name 0 0 0 1 0 1 2 0 2 3 0 3

Promoted Assoc.: Appropriate Multiplicities 0 0 0 1 0 1 2 1 3 3 1 4

Sec. Extension New attributes added to superclass 0 0 0 2 2 4 2 2 4 4 4 8

new attributes appropriate for superclass 0 0 0 0 0 0 2 1 3 2 1 3

File Output Included all information from  orginal model 1 1 2 1 2 3 2 2 4 4 5 9

Valid FMMLx generated 1 2 3 2 1 3 1 2 3 4 5 9

LGP MGP HGP All

Core Metrics (Only Runs with Associations)



Metric Category Metric LGP-P LGP-N LGP-Comp MGP-P MGP-N MGP-Comp HGP-P HGP-N HGP-Comp All-P All-N All-Comp

Prim Extension New (Super)Class created 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00%

Adequate (Super)Class (Name) 100,00% 100,00% 100,00% 50,00% 50,00% 50,00% 100,00% 50,00% 75,00% 83,33% 66,67% 75,00%

Generalization Relationship Added 100,00% 100,00% 100,00% 100,00% 0,00% 50,00% 100,00% 100,00% 100,00% 100,00% 66,67% 83,33%

Promotion Attr Attributes added to superclass 100,00% 100,00% 100,00% 50,00% 0,00% 25,00% 100,00% 100,00% 100,00% 83,33% 66,67% 75,00%

Attributes removed from subclasses 50,00% 50,00% 50,00% 100,00% 50,00% 75,00% 50,00% 100,00% 75,00% 66,67% 66,67% 66,67%

Promoted Attr.: based on adequate commonality 100,00% 50,00% 75,00% 50,00% 0,00% 25,00% 100,00% 100,00% 100,00% 83,33% 50,00% 66,67%

Promoted Attr.: appropriate name 100,00% 100,00% 100,00% 50,00% 0,00% 25,00% 100,00% 100,00% 100,00% 83,33% 66,67% 75,00%

Promoted Attr.: Appropriate/ Specific data type 100,00% 0,00% 50,00% 50,00% 0,00% 25,00% 100,00% 50,00% 75,00% 83,33% 16,67% 50,00%

Promotion Assoc. Associations added to superclass 0,00% 0,00% 0,00% 50,00% 0,00% 25,00% 100,00% 50,00% 75,00% 50,00% 16,67% 33,33%

Associations removed from subclasses 0,00% 0,00% 0,00% 50,00% 0,00% 25,00% 0,00% 50,00% 25,00% 16,67% 16,67% 16,67%

Promoted Assoc.: Based on adeqaute commonality 0,00% 0,00% 0,00% 50,00% 0,00% 25,00% 100,00% 50,00% 75,00% 50,00% 16,67% 33,33%

Promoted Assoc.: Appropriate name 0,00% 0,00% 0,00% 50,00% 0,00% 25,00% 100,00% 0,00% 50,00% 50,00% 0,00% 25,00%

Promoted Assoc.: Appropriate Multiplicities 0,00% 0,00% 0,00% 50,00% 0,00% 25,00% 100,00% 50,00% 75,00% 50,00% 16,67% 33,33%

Sec. Extension New attributes added to superclass 0,00% 0,00% 0,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 66,67% 66,67% 66,67%

new attributes appropriate for superclass 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 100,00% 50,00% 75,00% 33,33% 16,67% 25,00%

File Output Included all information from  orginal model 50,00% 50,00% 50,00% 50,00% 100,00% 75,00% 100,00% 100,00% 100,00% 66,67% 83,33% 75,00%

Valid FMMLx generated 50,00% 100,00% 75,00% 100,00% 50,00% 75,00% 50,00% 100,00% 75,00% 66,67% 83,33% 75,00%

LGP MGP HGP All

Core Metrics Percentage Values (Only Runs with Associations)
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