Logical models

Explanatory Notes

There is only a single meta model but there are multiple logical models. Logical models prepare
the implementation of certain components of the meta model. The current version of the
MedMij Framework has three logical models. Each of them is required for one or more specific
implementation components in the MedMij Framework. This relates to the following
components:

o the four lists published by MedMij Registration: Data Service Names
List, OAuthclientlist, Whitelist and Care Providers List;
o the Catalogue of Data Servicesto be published in the MedMij Framework;
e the (Hostname of the) MedMijSystemNodeto be published in the MedMij Framework.

The four lists have been combined into a single logical model, under the class
MedMijManagementlist, because they share two characteristics: a timestamp and a serial
number.

Logical models obey the meta model but specify it. In the step from meta model to logical
mode, (logical and other) classes, invariants and basic classes may be added. However, the
logical models primarily build on the meta model by using its classes and attributes. In that
case, logical classes, values and basic classes accordingly have corresponding classes in the
meta model. The similarities are shown below with the logical model named in a table. Where
the table for a certain logical class, value or basic class does not name the similarity with the
meta model, it means that this is new for the logical level.



Logical classes have fewer or more attributes than the corresponding classes in the meta
model. Where there are fewer, this means that the omitted attributes do not need to be
included in the component to be implemented, for example of a list to be published. Where
there are more, these attributes are passed down from a class in the meta model that the
corresponding class in that meta model was existence-dependent on. In the meta model, the
last-named class was accordingly accessible for the existence-dependent class but it is no longer
present in the specific logical model and thus is no longer accessible either. This means that if
the relevant class in the logical model has not taken over the attribute then this will be lost.

Where a invariant from the meta model fits within the scope of the specific logical model, this
also appears as an invariant with the logical model, although the formulation will have been
adapted to the organisation and naming used in the logical model. In addition, new invariants
too may appear on the logical level. Most of them are inheritances: in the step from the meta
model to a logical mode, links between classes become broken. If these links are important
after all in the logical model then attributes from the meta model are bequeathed from a
certain class in the meta model to a lower class, for which a pendant does actually occur in the
logical model. Here, "lower class" refers to the fact that this is existence-dependent on the
other (higher) class. Such an inheritance invariant is written with a . In front of that arrow we
see the inheriting attribute of the logical class, and behind it we see the path in the meta model
to the bequeathing class.

Where applicable, the basic classes too from the meta model are taken over by the logical
model. There is a single place in the logical model where new basic classes appear as well.

The logical models have a structure that is more oriented towards implementation than the
meta model is. This meta model is based on association classes and existence-dependency,
whereas the logical models are more hierarchical in nature. Hierarchy is a constriction of
associative existence-dependency but is a better fit with many types of standard



implementation technology, this certainly including XML, in which the four lists are
implemented. This constriction does however mean that the logical models are less long-lasting
and less expandable than the meta model; something that for the meta model is a simple
expansion can correspond to a substantial modification of the logical models. This is the price
you pay for hierarchy.

When translating the associativity of the meta model into the hierarchy of the logical models, a
number of rules of thumb have been applied:

e The top of the hierarchy of a logical model is determined by the scope of the
implementation component. The Care Providers List, for example, lists first of all the
Care Providers. Starting from that "logical centre", the hierarchy descends from top to
bottom, without exceeding the scope of the implementation. In the logical model, the
step towards the bottom in the hierarchy typically takes the form of a ‘uses’ relationship
(the dotted-line arrow).

e Enroute, a composition hierarchy is built, and in each step a selection is made from the
attributes available in the meta model, on the basis of the scope of the implementation
component. In doing so, logical classes are not combined into a granular class, not even
if no attribute at all is left over. The class granularity of the logical model is accordingly
comparable with that of the meta model.

¢ In addition, as described above, attributes in the meta model that threaten to fall
outside its scope but that are actually needed are bequeathed to within the scope.
Where this is done, the inheritance is specified in the list of logical invariants.

e Lower classes in the uses hierarchy lie completely within the logical scope of the higher
one. In this way, a hierarchy also creates closed "name spaces". This means that their
naming is simpler and shorter than in the meta model, where it is precisely the case that
all contexts are open-ended. In the logical models, therefore, the names of the classes
do not become meaningful until higher classes are considered with them. However, this
does simplify the implementation. In a separate table for each logical model, it is
ensured that these name changes do not cause the link with the meta model to become
lost.

e Inasingle instance, the previous point has the consequence that there is a risk that a
homonym could arise within a single logical model (namely Data Service in the lists’
logical model). In that case, the names will be expanded so that their hierarchical
context becomes visible (namely to Dataservice_DSNL and Dataservice_CPL).

Note that the uses hierarchy places the existence-dependent relationship upside down. In the
corresponding classes in the meta model, in the uses relationship the used class is placed above
the using class, whereas the reverse is true in the logical models. This characterises the decisive
difference between the meta model’s conceptual way of thinking and the logical models’ build-
oriented way of thinking. When it comes to making the MedMij Framework both consistent and
long-lasting, it makes sense to place the meta model centre-stage in respect of model
management and then to keep the logical models consistent with it. In this way, the meta
model also ensures that the various logical models remain consistent in the long term too. In



fact, the trustworthiness and interoperability that the MedMij Framework has to deliver is
dependent on this consistency.
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Logical model
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Explanatory Notes

The class Usecase is an abstract class in the meta model. However, concrete classes are needed
in the logical model, namely in the composition hierarchy. In the context of the Catalogue, we
are not interested here in the whole semantics of the conceptual classes CompileUsecase and
ShareUsecase but only in their respective instances, with the Depictionname that they receive
from the abstract class Usecase, by means of an invariant. In this logical model, this is why we
use a concrete class Usecase that instantiates to these two.
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