Generalization Right – Generalization Left:
GR_GL_1:

Input:

[image: image1.emf]S T X1 X2

GR_GL_1


Output 1:





[image: image2.emf]S T


Output 2:

NO TRANSITIVE RELATION

Decision:
Output 2 is the correct one.
We need to first understand the semantic of the dependency in UML to come up with the correct result. The dependency above between X2 and T implies that a change in X2 might require a change in T. Since X2 is a specialization of X1 and a change in X1 affects X2, we can infer that T is also dependent on X1. However, we cannot claim that a change in S might require a change in T, because S is more specific than X1 and not every change in S affects T. (What about in case of polymorphism?)
Example: http://publib.boulder.ibm.com/infocenter/rsmhelp/v7r0m0/index.jsp?topic=/com.ibm.xtools.modeler.doc/topics/cdepend.html
On the other hand, the inspection of this rule help us to find an incorrect reasoning in Rule#6 (or Rule#27 as they are equivalent) in Egyed’s paper. The resulting relation should be NULL, not a dependency. Therefore, Output 1 that is generated according Rule#6 is, in fact, semantically wrong. Therefore, we can claim that GL_GR_1 is not ambiguous, because we obtain NULL (i.e. NO TRANSITIVE RELATION) for two reductions.
GR_GL_2:
Input:
[image: image3.emf]S T X1 X2

GR_GL_2


Output 1:

[image: image4.emf]S T


Output 2:

NO TRANSITIVE RELATION

Decision:

Output 2 is the right one.  In addition to this, transformation of (X1, X2, T) is also ambiguous. Rule #45( or Rule #18) does not seem to be semantically correct. We cannot generalize for each case.
GR_GL_3:
Input:

[image: image5.emf]S T X1 X2

GR_GL_3


Output 2:

NO TRANSITIVE RELATION
Decision:

Output 2 is the right one due to the same reasoning explained in GR_GL_3.
GR_GL_4:

Input:

[image: image6.emf]S T X1 X2

GR_GL_4


Output 1:

[image: image7.emf]S T


Output 2:

NO TRANSITIVE RELATION

Decision:

I am kind of lost in this inference, I need to think about it again. Output 2 looks more reasonable.
GR_GL_5:

Input:

[image: image8.emf]S T X1 X2

GR_GL_5


Output 1:

[image: image9.emf]S T


Output 2:

NO TRANSITIVE RELATION

Decision:

Output 2 is the right one due to the same reasoning explained in GR_GL_3.
GR_GL_6:

Input:

[image: image10.emf]S T X1 X2

GR_GL_6


Output 1:

[image: image11.emf]S T


Output 2:

NO TRANSITIVE RELATION

Decision:

Output 2 is the right one due to the same reasoning explained in GR_GL_3.
Generalization Left – Generalization Right:
GL_GR_1:

Input:

[image: image12.emf]S X1 X2 T

GL_GR_1


Output 1:

[image: image13.emf]T S


Output 2:

NO TRANSITIVE RELATION

Decision:

Output 2 is the right one. This is a multiple inheritance case for X2. The fact that X2 has two parents can help us to infer that most probably S and X1 are two distinct concepts. Otherwise, X2 would have only one parent, that is in fact intersection of S and X1. Therefore, we can infer that there is no relationship between S and X1 and we cannot create a transitive relationship between S and T.
GL_GR_2:
Input:

[image: image14.emf]S X1 X2 T

GL_GR_2

   

Output 1:

[image: image15.emf]T S


Output 2:

NO TRANSITIVE RELATION

Decision:

Output 2 is the right one. See the decision in GL_GR_1.

GL_GR_3:
Input:

[image: image16.emf]S X1 X2 T

GL_GR_3


Output 1:

[image: image17.emf]T S


Output 2:

NO TRANSITIVE RELATION

Decision:

Output 2 is the right one. See the decision in GL_GR_1.

GL_GR_4:

Input:

[image: image18.emf]S X1 X2 T

GL_GR_4


Output 1:

[image: image19.emf]T S


Output 2:

NO TRANSITIVE RELATION
Decision:

Output 2 is the right one. See the decision in GL_GR_1.

GL_GR_5:

Input:

[image: image20.emf]S X1 X2 T

GL_GR_5


Output 1:

[image: image21.emf]T S


Output 2:

NO TRANSITIVE RELATION

Decision:

Output 2 is the right one. See the decision in GL_GR_1.

GL_GR_6:

Input:

[image: image22.emf]S X1 X2 T

GL_GR_6


Output 1:

[image: image23.emf]T S


Output 2:

NO TRANSITIVE RELATION

Decision:

Output 2 is the right one. See the decision in GL_GR_1.
Dependency Right – Generalization Right

· The following case is equivalent to GR_GL_1

[image: image24.emf]S X1 X2 T

Equivalent to GR_GL_1


Dependency Right – Generalization Left

· The following case is equivalent to GL_GR_1

[image: image25.emf]S X1 X2 T

Equivalent to GL_GR_1


DR_GL_2:
Input:

[image: image26.emf]S X1 X2 T

DR_GL_2


Output 1:

[image: image27.emf]S T


Output 2:

NO TRANSITIVE RELATION

Decision:

To me, there is no dependency between S and X2 like I explained in GR_GL_1. Therefore, there should not be any dependency between S and T as well. So, output 2 is the right one.

DR_GL_3:
Input:

[image: image28.emf]S X1 X2 T

DR_GL_3


Output 1:

[image: image29.emf]S T


Output 2:

NO TRANSITIVE RELATION
Decision: (kind of ambiguous again, if we consider polymorphism)
Well, it is again the same idea. The way of obtaining Output 1 is to first reduce S, X1, and X2 and then S, X2, and T. If we assume that Rule#27 is correct, which I claim that it is not, then we can obtain a dependency between S and T( after the first reduction, we will have a dependency between S and X2. Since every association is a dependency, then we can logically replace the association between X2 and T. So, before the final reduction, we will have a dependency from S to X2, and another dependency from X2  to T, remember  that we replaced the original with a dependency. Then, by using transitivity, we will have a dependency between S and t). However, I do not think that Rule#27 is semantically correct. Thus, we cannot  create a transitive relation between S and T.
DR_GL_4:
Input:

[image: image30.emf]S X1 X2 T

DR_GL_4


Output 1:

[image: image31.emf]S T


Output 2:

NO TRANSITIVE RELATION

Decision:

Output 2 is the correct one because of the reason I explained in DR_GL_3.

DR_GL_5:

Input:

[image: image32.emf]S X1 X2 T

DR_GL_5


Output 1:

[image: image33.emf]S T


Output 2:

NO TRANSITIVE RELATION

Decision:

Output 2 is the correct one because of the reason I explained in DR_GL_3.

DR_GL_6:
Input:

[image: image34.emf]S X1 X2 T

DR_GL_6


Output 1:

[image: image35.emf]S T


Output 2:

NO TRANSITIVE RELATION

Decision:

Output 2 is the correct one because of the reason I explained in DR_GL_3.

DR_GL_7:
Input:

[image: image36.emf]S X1 X2 T

DR_GL_7


Output 1:

[image: image37.emf]S T


Output 2:

NO TRANSITIVE RELATION

Decision:

Output 2 is the correct one because of the reason I explained in DR_GL_3.
Dependency Left – Generalization Right
· The following case is equivalent to DR_GL_2
[image: image38.emf]S X1 X2 T

Equivalent to DR_GL_2


DL_GR_2:

Input:

[image: image39.emf]S X1 X2 T

DL_GR_2


Output 1:

[image: image40.emf]S T


Output 2:

NO TRANSITIVE RELATIONSHIP

Decision:

Output 1 is the correct one, because the association between T and X2 is inherited by X1.
DL_GR_3:
Input:

[image: image41.emf]S X1 X2 T

DL_GR_3


Output 1:

[image: image42.emf]S T


Output 2:

NO TRANSITIVE REALTIONSHIP
Decision:

Output  1 is the correct one as explained in DR_GL_2.
DL_GR_4:

Input:

[image: image43.emf]S X1 X2 T

DL_GR_4


Output 1:

[image: image44.emf]S T


Output 2:

NO TRANSITIVE REALTIONSHIP

Decision:

Output  1 is the correct one as explained in DR_GL_2.

DL_GR_5:
Input:
[image: image45.emf]S X1 X2 T

DL_GR_5


Output 1:

[image: image46.emf]S T


Output 2:

NO TRANSITIVE REALTIONSHIP

Decision:

Output  1 is the correct one as explained in DR_GL_2.
DL_GR_6:

Input:

[image: image47.emf]S X1 X2 T

DL_GR_6


Output 1:

[image: image48.emf]S T


Output 2:

NO TRANSITIVE REALTIONSHIP

Decision:

Output  1 is the correct one as explained in DR_GL_2.
Association Right – Generalization Right
· The following case is equivalent to GR_GL_2.

[image: image49.emf]S X1 X2 T

Equivalent to GR_GL_2


Association Right  - Generalization Left

· The following case is equivalent to GL_GR_2

[image: image50.emf]S X1 X2 T

Equivalent to GL_GR_2


· The following case is equivalent to DL_GR_2
[image: image51.emf]S X1 X2 T

Equivalent to DL_GR_2


AR_GL_3:
Input:

[image: image52.emf]S X1 X2 T

AR_GL_3


Output 1:

[image: image53.emf]S T


Output 2:

NO TRANSITIVE RELATIONSHIP

Decision:

Output 1 sounds correct. The association between S and X1 is inherited by X2 so that we can infer that there exist an association between S and T.
AR_GL_4:
Input:

[image: image54.emf]S X1 X2 T

AR_GL_4


Output 1:

[image: image55.emf]S T


Output 2:

NO TRANSITIVE RELATIONSHIP

Decision:

Output 1 sounds correct as explained in AR_GL_4.
AR_GL_5:
Input:

[image: image56.emf]S X1 X2 T

AR_GL_5


Output 1:

[image: image57.emf]S T


Output 2:

NO TRANSITIVE RELATIONSHIP

Decision:

Output 1 sounds correct as explained in AR_GL_4.
AR_GL_6:

Input:

[image: image58.emf]S X1 X2 T

AR_GL_6


Output 1:

[image: image59.emf]S T


Output 2:

NO TRANSITIVE RELATIONSHIP

Decision:

Output 1 sounds correct as explained in AR_GL_4.

Association Left – Generalization Right

· The following case is equivalent to DR_GL_3.

[image: image60.emf]S X2 X1 T

Equivalent to DR_GL_3


AL_GR_2:
Input:

[image: image61.emf]S X2 X1 T

AL_GR_2


Output 1:

[image: image62.emf]S T


Output 2:

NO TRANSITIVE RELATIONS

Decision:
Output 1 seems correct. The association between X2 and T is inherited by X1. Therefore, we can claim that there is an association between S and T.
AL_GR_3:

Input:

[image: image63.emf]S X2 X1 T

AL_GR_3


Output 1:

[image: image64.emf]S T


Output 2:

NO TRANSITIVE RELATIONS

Decision:

Output 1 seems correct because the reason explained in AL_GR_2.
AL_GR_4:

Input:
[image: image65.emf]S X2 X1 T

AL_GR_4


Output 1:

[image: image66.emf]S T


Output 2:

NO TRANSITIVE RELATIONS

Decision:

Output 1 seems correct because the reason explained in AL_GR_2.

AL_GR_5:

Input:

[image: image67.emf]S X2 X1 T

AL_GR_5


Output 1:

[image: image68.emf]S T


Output 2:

NO TRANSITIVE RELATIONS

Decision:

Output 1 seems correct because the reason explained in AL_GR_2.
AL_GR_6:

Input:

[image: image69.emf]S X2 X1 T

AL_GR_6


Output 1:

[image: image70.emf]S T


Output 2:

NO TRANSITIVE RELATIONS

Decision:

Output 1 seems correct because the reason explained in AL_GR_2.

Aggregation Right – Generalization Right

· The following case is equivalent to GR_GL_6

[image: image71.emf]S X1 X2 T

Equivalent to GR_GL_6


Aggregation Right – Generalization Left
· The following case is equivalent to GL_GR_6

[image: image72.emf]S X1 T X2

Equiavalent to GL_GR_6


· The following case is equivalent to DL_GR_6

[image: image73.emf]S X1 T X2

Equaivalent to DL_GR_6


· The following case is equivalent to AL_GR_6

[image: image74.emf]S X1 T X2

Equivalent to AL_GR_6


[AG]AR_GL_4:
Input:

[image: image75.emf]S X1 T X2

[AG]AR_GL_4


Output 1:
[image: image76.emf]S T


Output 2:

NO TRANSITIVE RELATIONSHIP
Decision:
Output 1 seems correct. The aggregation between S and X1 is inherited by X2 so that we can infer that there exists a form of association between S and T.
[AG]AR_GL_5:
Input:

[image: image77.emf]S X1 T X2

[AG]AR_GL_5


Output 1:

[image: image78.emf]S T


Output 2:

NO TRANSITIVE RELATIONSHIP

Decision:

Output 1 seems correct. The aggregation between S and X1 is inherited by X2 so that we can infer that there exists a form of association between S and T.

[AG]AR_GL_6:
Input:

[image: image79.emf]S X1 T X2

[AG]AR_GL_6


Output 1:

[image: image80.emf]S T


Output 2:

NO TRANSITIVE RELATIONSHIP

Decision:

Output 1 seems correct. See the decision at [AG]AR_GL_5.
[AG]AR_GL_6:
Input:

[image: image81.emf]S X1 T X2

[AG]AR_GL_7


Output 1:

[image: image82.emf]S T


Output 2:

NO TRANSITIVE RELATIONSHIP

Decision:

Output 1 seems correct. See the decision at [AG]AR_GL_5.
Aggregation Left – Generalization Right

· The following case is equivalent to DR_GL_7.

[image: image83.emf]S X2 X1 T

Equivalent to DR_GL_7


· The following case is equivalent to AR_GL_6.

[image: image84.emf]S X2 X1 T

EquivalenT to AR_GL_6


AL[AG]_GR_3:
Input:

[image: image85.emf]S X2 X1 T

AL[AG]_GR_3


Output 1:

[image: image86.emf]S T


Output 2:

NO TRANSITIVE RELATIONSHIP

Decision:

Output 1 seems correct again for the same reason.
AL[AG]_GR_4:
Input:

[image: image87.emf]S X2 X1 T

AL[AG]_GR_4


Output 1:

[image: image88.emf]S T


Output 2:

NO TRANSITIVE RELATIONSHIP

Decision:

Output 1 like in AL[AG]_GR_3.
AL[AG]_GR_5:
Input:

[image: image89.emf]S X2 X1 T

AL[AG]_GR_5


Output 1:

[image: image90.emf]S T


Output 2:

NO TRANSITIVE RELATIONSHIP

Decision:

Output 1.
· The following case is equivalent to [AG]AR_GL_7.

[image: image91.emf]S X2 X1 T

Equivalent to [AG]AR_GL_7


[Aggregation]Association – Generalization Right
· The following case is equivalent to GR_GL_5
[image: image92.emf]S X1 X2 T

Equivalenet to GR_GL_5


· The following case is equivalent to DR_GL_6

[image: image93.emf]S X1 X2 T

Equivalent to DR_GL_6


· The following case is equivalent to AR_GL_5

[image: image94.emf]S X1 X2 T

Equivalent to AR_GL_5


[AG]A_GR_4:
Input:

[image: image95.emf]S X1 X2 T

[AG]A_GR_4


Output 1:

[image: image96.emf]S T


Output 2:

[image: image97.emf]S T


Decision:

Output 2 seems correct as X1 inherits the association between X2 and T. Then, we can infer that there exists an association between S and T. The other way, which produces Output 1, does not seem to be logical.
[AG]A_GR_5:

Input:

[image: image98.emf]S X1 X2 T

[AG]A_GR_5


Output 1:

[image: image99.emf]S T


Output 2:

[image: image100.emf]S T


Decision:

I would again say output 2 is the correct one due to the reason explained in [AG]A_GR_4.
[AG]A_GR_6:

Input:

[image: image101.emf]S X1 X2 T

[AG]A_GR_6


Output 1:

[image: image102.emf]S T


Output 2:

[image: image103.emf]S T


Decision:

Again output 2 due to the reason explained in [AG]A_GR_4.

· The following case is equivalent to [AG]A_GL_6
[image: image104.emf]S X1 X2 T

Equivalent to [AG]AR_GL_6


[Aggregation]Association – Generalization Left

· The following case is equivalent to GL_GR_5

[image: image105.emf]S X1 X2 T

Equivalent to GL_GR_5


· The following case is equivalent to DL_GR_5

[image: image106.emf]S X1 X2 T

Equivalent to DL_GR_5


· The following case is equivalent to AL_GR_5
[image: image107.emf]S X1 X2 T

Equivalent to AL_GR_5


[AG]A_GL_4:
Input:

[image: image108.emf]S X1 X2 T

[AG]A_GL_4


Output 1:

[image: image109.emf]S T


Output 2:

[image: image110.emf]S T


Decision:

Output 1 seems correct to me again for the same reason.
[AG]A_GL_5:
Input:

[image: image111.emf]S X1 X2 T

[AG]A_GL_5


Output 1:

[image: image112.emf]S T


Output 2:

[image: image113.emf]S T


Decision:

Output 1 seems correct to me again for the same reason.
· The following case is equivalent to [AG]A_GR_6
[image: image114.emf]S X1 X2 T

Equivalent to [AG]A_GR_6


· The following case is equivalent to  AL[AG]_GR_5
[image: image115.emf]S X1 X2 T

Equivalent to AL[AG]_GR_5


Association[Aggregation] – Generalization Right

· The following case is equivalent to GR_GL_4
[image: image116.emf]S T X1 X2

Equivalent to GR_GL_4


· The following case is equivalent to DR_GL_5
[image: image117.emf]S T X1 X2

Equivalent to DR_GL_5


· The following case is equivalent to AR_GL_4

[image: image118.emf]S T X1 X2

Equivalent to AR_GL_4


A[AG]_GR_4:
Input:

[image: image119.emf]S T X1 X2

A[AG]_GR_4


Output 1:

[image: image120.emf]T S


Output 2:

[image: image121.emf]T S


Decision:

Output 1 seems correct to me again for the same reason.

A[AG]_GR_5:
Input:

[image: image122.emf]S T X1 X2

A[AG]_GR_5


Output 1:

[image: image123.emf]T S


Output 2:

[image: image124.emf]T S


Decision:

Output 1 seems correct to me again for the same reason.
· The following case is equivalent to [AG]A_GL_5
[image: image125.emf]S T X1 X2

Equivalent to [AG]A_GL_5


· The following case is equivalent to [AG]AR_GL_5

[image: image126.emf]S T X1 X2

Equivalent to [AG]AR_GL_5


Association[Aggregation] – Generalization Left

· The following case is equivalent to GL_GR_4

[image: image127.emf]S T X1 X2

Equivalent to GL_GR_4


· The following case is equivalent to DL_GR_4

[image: image128.emf]S T X1 X2

Equivalent to DL_GR_4


· The following case is equivalent to AL_GR_4

[image: image129.emf]S T X1 X2

Equivalent to AL_GR_4


A[AG]_GL_4:
Input:

[image: image130.emf]S T X1 X2

A[AG]_GL_4


Output 1:

[image: image131.emf]S T


Output 2:

[image: image132.emf]S T


Decision:

Output 2 seems correct to me again for the same reason.
· The following case is equivalent to A[AG]_GR_5

[image: image133.emf]S T X1 X2

Equivalent to A[AG]_GR_5


· The following case is equivalent to [AG]A_GR_5

[image: image134.emf]S T X1 X2

Equivalent to [AG]A_GR_5


· The following case is equivalent to AL[AG]_GR_4

[image: image135.emf]S T X1 X2

Equivalent to AL[AG]_GR_4


Association – Generalization Right
· The following case is equivalent to GR_GL_3

[image: image136.emf]S T X1 X2

Equivalent to GR_GL_3


· The following case is equivalent to DR_GL_4

[image: image137.emf]S T X1 X2

 Equivalent to DR_GL_4


· The following case is equivalent to AR_GL_3

[image: image138.emf]S T X1 X2

Equivalent to AR_GL_3


A_GR_4:
Input:

[image: image139.emf]S T X1 X2

A_GL_4


Output 1:

[image: image140.emf]S T


Output 2:

[image: image141.emf]S T


Decision:

Output 1 seems correct to me again for the same reason.

· The following case is equivalent to A[AG]_GL_4

[image: image142.emf]S T X1 X2

Equivalent to A[AG]_GL_4


· The following case is equivalent to [AG]A_GL_4

[image: image143.emf]S T X1 X2

Equivalent to [AG]A_GL_4


· The following case is equivalent to [AG]AR_GL_4

[image: image144.emf]S T X1 X2

Equivalent to [AG]AR_GL_4


Association – Generalization Left

· The following case is equivalent to GL_GR_3
[image: image145.emf]S T X1 X2

Equivalent to GL_GR_3


· The following case is equivalent to DL_GR_3

[image: image146.emf]S T X1 X2

Equivalent to DL_GR_3


· The following case is equivalent to AL_GR_3

[image: image147.emf]S T X1 X2

Equivalent to AL_GR_3


· The following case is equivalent to A_GR_4

[image: image148.emf]S T X1 X2

Equivalent to A_GR_4


· The following case is equivalent to A[AG]_GR_4
[image: image149.emf]S T X1 X2

Equivalent to A[AG]_GR_4


· The following case is equivalent to [AG]A_GR_4

[image: image150.emf]S T X1 X2

Equivalent to [AG]A_GR_4


· The following case is equivalent to AL[AG]_GR_3

[image: image151.emf]S T X1 X2

Equivalent to AL[AG]_GR_3


1

