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Abstract The proposed 2+1 view integrated metamodel defined formerly with a graphical class model can not
be guaranteed the syntactic clarity and accuracy precisely for the metamodel due to the informal specification.
This paper specifies the syntactic semantics formally for the 2+1 view integrated metamodel using Z and
Object-Z and checks the accuracy of the metamodel with Z/Eves tool. The formal specification is expressed in
Z and Object-Z schema separately for syntax and statics semantics of the 2+1 view integrated metamodel, which
applying the converting rule between class model and Z/Object-Z. The accuracy of the Z specification for the
metamodel is verified using Z/Eves tool, which can check the syntax, type, and domain of the Z specification.
The transformation specification and checking of the 2+1 view integrated metamodel can help establish more
accurate the syntactic semantics of its construct and check the accuracy of the metamodel.
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[Fig. 2] MVC-based Integrated Metamodel [3]
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[Fig. 5] Relationship-based Z schema specification for
MVC-based integrated metamodel
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=
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characteristics and translation method

9k

Evaluation ClassModel-Z ClassModel- Framework FeatureModel Proposed
factor [11] Object-Z [14] [19] -Z [18] method
- Transformation - Transformation - Formal - Transformation - Formal
technique between technique between specification technique between specification
Pur constructs constructs of model constructs of model
urpose - Formal - Formal - model - Formal - model
specification specification checking specification checking
and checking
Formal
language / -Z - Object-Z -Z -Z - Z, Object-Z
Validation - None - None - Z/Eves - Z/Eves - Z/Eves
tool
- Class model - Class(UML) - Embeded - Feature - 2+1 View
Target R
model | model Framework model integrated
- App. model - Metamodel, - Metamodel - Metamodel, metamodel
Model level
App. model App. model - metamodel
C;(:cl]:ili-n::f / - Element- and - Element-based - Element- - Element- and - Element-
. q B Relation-based specification and Relation-based (Object-Z) and
Relationship- o . e .
specification Relation-based specification Relation-based
based . . e . S
. - Partial - Partial specification - Applying (Z) specification
multiplicity / . . . 3
. . applying applying - Applying - Applying
Specification . . . . .
order - No applying - No applying - Applying - Applying - Applying
Object - No support - Support - No support - No support - Support
[Table 2] Evaluation for Z/ Object-Z specification and model checking
Evaluation ClassModel-Z ClassModel- Framework FeatureModel Proposed
factor [11] Object-Z [14] [19] -Z [18] method
. Syntax 0.75 1.00 0.75 0.75 0.75
Expressive Static
power of o 0.25 1.00 0.25 0.25 0.75
model D .
specification e 0.00 1.00 0.00 0.00 0.00
Property of Syntax 0.00 0.00 0.75 0.75 0.75
model .
. Semantics 0.00 0.00 0.00 0.00 0.75
checking
Accurac'y for specification and 0.50 075 075 075 075
checking of metamodel
Total 1.50 3.75 2.50 2.50 3.75

[Legend] 1.00(very high), 0.75(good), 0.50(medium), 0.25(low), 0.00(very low)
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