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Modelling encompasses two intellectual 
tasks: (i) the perception of some reality 
and (2) the representation of the per- 
ceived reality in accordance to a given 

model (obviously is a representation once 
again some kind of reality and hence 
subject to another representation in 
accordance to another model or notation). 
Because of human beings limited capabil- 
ities to perceive and completely and 
correctly represent reality any 
representation is an abstraction of the 
reality. 

A representation in accordance to a given 
model is of course constrained by that 
model. Any facet of reality not 
representable with the model cannot be 
represented at all. Moreover any model 

constrains at the very same time the 
perception capabilities as well. 
Experience verifies that knowledge of a 
model tends to force the modeller to 
model according to this model even though 
it may not result in the most accurate 
representation. These two facts speak 
against an universal model but makes for 
a variety of models for different 

purposes. It is common practice for the 
representation of the reality in data 
bases to apply different models for the 
conceptual description of data bases or 
to apply different kinds of models for 
the physical description of data bases, 
etc. 

Obviously a precise definition of a 
model is a prerequisite for accurate 
modelling. Even though models in use 

may have been properly defined the 
modelling process itself may be 
unsystematic and vague. It may - and 
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probably will - be considered by many 
people as an art. It is the thesis of 

this remark that modelling may be made 
systematic and that the notion of type 
may aide in the modelling as a universal 

modelling concept independent of the 
model in use. 

This notion of type which seems to be 
suitable as a universal modelling concept 

considers types as classes of objects 
together with collections of operations 
on objects of the respective class. This 
notion encompasses as a second ingredient 
a notion for the composition of types 
from more primitive types and consequently 
the notions of object and operation 

compositions. This notion of types 
supports in any modelling since it 
enforces 

the classification of things in the 
observed reality 
the analysis of the mutability of 
things in the observed reality 

the analysis of the structure of 
things in the observed reality 
independent of a particular model. 

For these characteristics the type notion 
supports modelling in the following ways: 

(i) The representation in accordance to 
a data model: The data model itself 

(e.g. the relational data model) may 
be considered as a parameterized 

type (all relations in a relational 
data base may then be considered to 
be of type "relation" /Web 76, 
Web 78/) 

(2) The representation of data 

structures: structuring models for 
data like aggregation or generaliz- 
ation may be represented as type 
compositions /SSW 80/ 

(3) The representation of dynamic 

properties of data: The operations 
and some applicability constraints 
associated with a type may be 
considered the representation of the 
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dynamic properties of data /Web 79, 
SSW 80/ 

The type notion also provides means for a 
mathematical formal definition of classes 
of objects, their mutability or invarient 
properties and of the structure of 
objects. This formal definition may be 
based on algebraic specifications of data 
types introduced in /Zi 74, GTW 76/ and 
can then be applied in the verification 
of the consistency and correctness of 
data bases /EKW 78, EKW 79/ 

Based on these characteristics the type 
concept supports three types of 
abstractions in the modelling of data 
base system: (i) it supports the 
abstraction in the modelling of things 
in reality in terms of a given model and 
(2) it supports the abstraction in the 
modelling of a given representation by 
another representation in terms of 
another model and, finally, (3) it 
supports the abstraction in the modelling 
of a given representation by a mathemat- 
ically formal meta notation. 
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