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Abstract: Metamodeling is becaming an important part of information systems development. When metamodeling we are working
with metamodel which define the syntax and the semantics of models. There are a lot of standards for definition of metamodel e.g.
COMMA, GOPRR, MOF. Metamodeling is used for defining and creating of new methodologies, their implementation into CASE
and metaCASE tools. Metamodeling is used for manipulation of data and metadata and for optimalization of information’s system
design with utilization of generic models. The aims of this article are: to discusse fundamental concepts of metamodeling,
demonstrate some theoretically and practically important meta-metamodels and to position metamodeling principles in the
development of information systems.

Key words: model, metamodel, meta-metamodel, metamodeling, methodology, metaCASE, MOF, COMMA, GOPRR, generic
model
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– The information layer is comprised of the data that we
wish to describe.

– The model layer is comprised of the metadata that de-
scribe data in the information layer. Metadata are infor-
mally aggregated as models.

– The metamodel layer is comprised of the descriptions
(i.e., meta-metadata) that define the structure and se-
mantics of metadata. Meta-metadata is informally ag-
gregated as metamodels. – A metamodel is an “abstract
language” for describing different kinds of data; that is,
a language without a concrete syntax or notation.

– The meta-metamodel layer is comprised of the descrip-
tion of the structure and semantics of meta-metadata.
In other words, it is the “abstract language” for defin-
ing different kinds of metadata.
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Figure 1. Four layer metadata architecture
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– it can support any kind of model and modeling para-

digm imaginable,
– it can allow different kinds of metadata to be related,
– it can allow metamodels and new kinds of metadata to

be added incrementally, and
– it can support the interchange of arbitrary metadata

(models) and meta-metadata (metamodels) between par-
ties that use the same meta-metamodel.
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– Concept – expresses an entity. It has got name and at-
tributes.

– Inheritance – expresses a relation of generalization-spe-
cialization between concepts.

– Association – expresses a relation between two con-
cepts and this relation is undirected.

– Aggregation – is a special kind of association and ex-
pressed relation of whole part.

– Role – can be used, when concept assume characteris-
tics of other concept. Role is temporary and concept is
able to have more roles.
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– Graph – represents diagram. It contains a number of
other non-properties: object, roles and relationships.

– Object – represents the entity which has an existence in
its own right.

– Property – describes graph, object, role or relationship.
– Relationship – represents connection among two or

more objects.
– Role – exists between object and relationship.
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– the UML metamodel (Unified Modeling Language) –

standard of object modeling language (see OMG Uni-
fied Modeling Language Specification),

– the IDL (Interface Definition Language) – standard de-
scription object interfaces of distributed objects based
on CORBA standard and their mapping into program-
ming languages,

– the CWM metamodel (Common Warehouse Metamodel)
– standard defining architecture of data warehouses etc.
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1. The MOF Model (the MOF core meta-metamodel) is

object-oriented, with metamodeling constructs that are
aligned with UML object modeling constructs.

2. The meta-levels in the MOF metadata architecture are
not fixed. While there are typically 4 meta- levels, there
could be more or less than this, depending on how
MOF is deployed. Indeed, the MOF specification does
not require there being discrete meta-levels at all at the
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implementation level. MOF meta-levels are purely a con-
vention for understanding the relationships between
different kinds of data and metadata.

3. A model (in the broad sense of a collection of metada-
ta) is not necessarily limited to one meta- level.

4. The MOF Model is self-describing. In other words,
the MOF Model is formally defined using its own meta-
modeling constructs.
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1. Classes, which model MOF metaobjects.
2. Associations, which model binary relationships be-

tween metaobjects.
3. DataTypes, which model other data (e.g., primitive

types, external types, etc.).
4. Packages, which modularize the models.
�	
�A,Q��
�����
���������������

���������������


���,+-��
����
�����
����	
�A,Q��
�����
������,+-
�
����
�����
���
����
������	
����
��������
�����
����
������������
���	�����",+-���������
�*�
������������
���������,+-���������������
��#���	
�
���������	�������
����� �
��

��,+-��
����
�����
�� ����A,Q� ��

�
�����
����������	��������-��
�����
�����������A,Q
������������
���
���������������
�����������	�������
A,Q��
�����
���!�������������	�����	��������A,Q
�
�����
������
���
���������������
�����������	�������
,+-��
����
�����
��
�	
��������������
�����+,)�����������
����
����

�
�����
�����	
������
��
�����������������������	
�
������������	
�
������������	
�����������������
���
�	
������
���������	
�
����������

�,,����	��������	�������*

,�����,��+

,
�����
��������
����������
��������������
�������
�
�
�	�������
�������	
�����
�
���������
�	�������
����
%!&'������������������������
�������
�������
�����
�
���������
�
������������������
��������
����
�
��
����� �	
� 
����� �������
�� �	
�����A��
��������� �
�
�����
�������
���
�������
����
��
������������������
����
������
�
������
���

�����-�����������������������������������

���.���������

,
�	�������
���
��
���
������
�����
����'��	��
�	�
������������
���
��������������
�����
���@�������
����
�������������������
����
���@��������
������������
�
�����
��� �
� ������
�� 
���� ��� ����������
�� �����
�
�	�������
���-��
�����
�����
��	���������������A,Q�
�
�����
����	���
�
�
����������������� �����
������

���	��	

��
����@���	
�
��
�����	

��
��	
����
�����
�����
�������
�	��������	
��������$
�����
����	������

���������������
�������	����
��

�������
��������������

�����������������
���	
�
�
�����
���
����
���������
�
��������������������
�����
������
��������	�������

��������������������-�����
������
�������������
���
���
����������
�����������
�������
��

����������<
�
�
�������������
�����
��"�

�+,)�A����
��,��
����
Q������
�&�
����������#�
,
�����
���������	
����
�����
���
�	�������
���
�

�
����
���",'�*�,
�	���'����

���#��The new meth-
odology can be defined entirely new or as an extension
of an existing methodology (see Pícka 2003a). @�������
�
��������
�� ��� �������� �	
� ������� �	����
������� ��
�
�	�������
����	
����������<�������������������������
�	
������������
��
������

��+������������+�������

+�
�����	
�����������������������
�����
���

�%!&'
�������,
�	�������
�� �
� �
���
�� ����
�����
�� ���
%!&'�������	��
��������
�
��������	
���	
������������
����
�����
��� ��� ������� ��� 
��	������������ �����
%!&'�������*�
�������
�%P@-�"%������P����@��
�	���

-����#�����?,Q����
��?,@�
Q��
���	
��
��%!&'��������
����������	
��
��%!&'

"�����
���
������
��%!,'#�����������������
���
����
�
�����
��"���
�����	����
���
����
�����
�#����
�	

����
���
������
�	��������
�	

��������	
�������
��%!&'���������-���
�E���	


�����������
.
– Graphics core + GUI – they provide proper painting and

interaction with the user.
– Hard-wired meta-metamodel – it is an interpreter of meta-

modeling language.
– Modeling core – through the use of modeling core, an

appropriate model is built.
– Meta-modeling core – through the use of it, the meta-

model is programmed in a language that is defined by
the meta-metamodel. This part is the main difference
compared to the classical CASE tools. It provides the
ability to program one’s own methodologies.

– Model – data of model typically placed in a database.
– Metamodel – data of metamodel (i.e. meta-metadata)

typically placed in a database.
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