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4.5 Examples 

The application of the MEMO meta modelling language allows for constructing a wide range of 
meta models. The following examples serve to illustrate the use of both basic concepts that will be 
required for most meta models as well as the use of more sophisticated or rarely required concepts. 
The first example, depicted in Figure 13 shows a meta model of the ERM. This is certainly not a 
typical application, since the MEMO meta modelling language is supposed to be used for the 
specification of more complex meta models. 

 

Figure 13: A meta model of the ERM 

If modelling languages need to be integrated, the corresponding meta models will usually be 
placed side by side in order to look for common concepts. The example in Figure 14 shows the 
integration of the ERM with the DFD. The symbols used to distinguish both languages make use of 
different colours only. The example illustrates the use of roles and constraints, too. 
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Figure 14: Differentiating two meta models through specific symbols 

The use of intrinsic features is a more sophisticated option offered by the MEMO meta modelling 
language. The example in Figure 15 shows all concepts that can be used to express intrinsic fea-
tures: intrinsic entity types, intrinsinc attributes and intrinsic associations. The example shows a sim-
plified application of the MEMO OrgML. In order to illustrate the meta model’s semantic, the type 
and instance level are represented, too. The meta type Process is associated to the meta type 
OrgUnit. To specify a particular organisation model, Process is instantiated into OrderMan-
agement and OrgUnit into MarketingDepartment. Both meta types contain intrinsic attrib-
utes that are not instantiated on the type level, but only on the instance level. The time a process is 
started or terminated is not a feature of a type, but of a particular instance. This differentiation is not 
that obvious for the instantiation of OrgUnit. This is because MarketingDepartment is de-
fined as singleton (indicated through the little box with an ‘S’ on top of the box that represents the 
type). The type does not have a particular number of employees, nor was it founded at a certain 
date. Instead, these features belong to the single instance of MarketingDepartment. Note that 
MarketingDepartment does not have to be defined as singleton. If, for example, a multina-
tional corporation specifies a reference organisation structure for all its national subsidiaries, then 
there would be multiple instances. To express that every organisational unit, no matter of what type 
it is, is headed by one employee, the type Employee could be associated with OrgUnit. How-
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ever, Employee does not apply to the meta level. Therefore, it is specified as intrinsic. Note that 
one should be very careful with using this option, because normally a meta model should not in-
clude types. 

 

Figure 15: The use of intrinsic features 

4.6 Preliminary Evaluation 

The MEMO meta modelling language was designed to meet the requirements presented in 2.1. 
Table 4 gives an overview of how well the requirements are satisfied. With respect to some criteria 
(e.g. U1 or U3), such an assessment suggests to involve a larger number of language designers. 
This has not happened yet.  
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Req. Eval. Comment 

F1 + The abstract syntax of the MML is formalized. 

F2 + The semantics of the MML is formalized to a large extent. 

F3 + Although the MML includes a few specific concepts, such as intrinsic features, it is restricted to a 
small set of concepts. 

F4 + The MML does not make use of an explicit meta meta modelling language. However, the lan-
guage concepts used to specify it correspond to the ERM, which is enhanced by a few concepts 
only – such as specialisation and abstract entity types. 

U1 + Modelling experts should be familiar with most concepts offered by the MML, because they corre-
spond to the ERM. However, many prospective users will probably not know intrinsic features. 

U2 + The MEMO language architecture provides a clear differentiation of levels of abstraction. 

U3 + The specific graphical notation of the MML promotes a clear differentiation of meta models from 
models on other levels of abstraction. 

A1 o The MML was specifically designed for specifying languages for enterprise modelling. Its core 
concepts have been successfully used for this purpose for several years. Nevertheless, it cannot be 
excluded that in future times requirements will occur, the MML does not account for. 

A2 + The MML’s sole purpose it the specification of meta models. 

A3 + The MML makes use of the OCL, which can be applied to add further constraints on language 
specifications. 

A4 + The MML supports a clear mapping to object-oriented implementation languages. It also supports a 
transformation of meta models into Ecore representations (see 6). 

A5 + The MML features intrinsic features, the semantics of which is precisely defined. Intrinsic features 
are also accounted for by specific notation elements. 

A6 o The MML is clearly not a standard. However, its instances (meta models) can be transformed into 
Ecore representations or other standard representations such as XMI – which, however, may cause 
the loss of semantics. 

Table 4: Evaluation of the MEMO meta modelling language 
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5 The MEMO Language Architecture 

MEMO consists of an extensible set of modelling languages. They are integrated through shared 
concepts, which in turn are specified through the common meta modelling language. This construc-
tion allows for a coherent integration of new languages that supplement the existing set of lan-
guages. It provides a foundation for designing a corresponding set of integrated modelling tools, 
too. Figure 16 shows the two levels of the language architecture and the corresponding models on 
the type level: The common meta meta model specifies the abstract syntax and semantics of the 
MEMO meta modelling language. It is instantiated into the meta models specify the abstract syntax 
and semantics of the MEMO modelling languages, such as the Object Modelling Language (OML, 
[Fran98c], [Fran98d]), the Organisation Modelling Language (OrgML), the Strategy Modelling 
Language (SML) or the IT Modelling Language [Kirc08]. Further MEMO languages target modelling 
of resources [Jung08] or various aspects of corporate knowledge management [Scha08]. Note that 
it may be required to reconstruct the architecture occasionally. If, for instance, two languages share 
a growing number of concepts, merging them into one language will improve the architecture’s 
transparency. The bottom layer represents the models that are created by the modelling languages. 

 

Figure 16: The MEMO language layers 

In addition to providing for an integrated set of modelling languages, the architecture should also 
account for the construction of a tool environment: While the meta models can be regarded as a 
conceptual foundation for the design of a corresponding modelling tool, they cannot be used di-
rectly for this purpose. Instead, they need to be reconstructed as object models. These object mod-
els do not only represent the meta models, they need to be enhanced with tool specific features, 
e.g. features that relate to versioning, to user management or to analysing and transforming models. 
In case a tool is supposed to support collaborative modelling in a distributed setting, there is need 
to include concepts that allow for model locking on various levels of detail. In order to provide a 
conceptual foundation for a tool suite that allows for integrating various modelling editors, the ob-
ject models that correspond to particular meta models are merged into an integrated object model 
(see Figure 17). The various editor of an integrated tool provide particular views on instances of this 
object model. 
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Figure 18 shows a simplified version of the Ecore instance that was created with the GMF. Note 
that this model is represented as an instance of Ecore, while its presentation within the model editor 
gives the impression that it is a class diagram. However, its semantics is different from a class dia-
gram. The connectors between two instances of EClass – such as MetaEntity, MetaAt-
tribute etc. – do not represent associations as they are known from class diagrams. Instead, 
they represent references as they are used on the implementation level. Therefore, each association 
in the MEMO meta meta model is represented by two links in the Ecore instance. In addition to 
that, further peculiarities of Ecore have to be accounted for. For this reason, creating a meta (meta) 
model in the GMF is certainly more demanding (and confusing) than using a specialized editor – 
like the MML editor that is illustrated in Figure 19. 

The MEMO meta modelling editor allows for specifying MEMO meta models. As soon as a meta 
model is finalized, the editor transforms it into a corresponding Ecore instance. This includes the 
transformation of OCL statements. Subsequently, further specifications, such as the concrete syntax, 
have to be added. This still requires remarkable expertise and effort. Nevertheless, the MEMO 
meta modelling editor and the GMF, it is part of, facilitate the construction of additional model 
editors to a great extent. Figure 19 illustrates through a simplified workflow how to develop an edi-
tor for a new MEMO modelling language. 

 

Figure 19: Simplified workflow for developing additional model editors within MEMO Center 
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7 Future Research 

The new version of the MEMO MML reflects more than ten years of experience with designing 
languages for enterprise modelling. Hence, it is promising a relatively mature foundation for specify-
ing meta models. Nevertheless, new requirements may evolve that suggest modifying the MML. 
Hence, we regard the MML as an instrument, but also as an ongoing subject of our research. This 
is the case with the language architecture, too. Focussing on new domains motivates the design of 
new modelling languages. The corresponding meta models are then added to the language archi-
tecture. In order to keep the architecture consistent, commonalities of the languages need to be 
analyzed from time to time. This may result in redesigning the language architecture by merging 
languages. 

MEMO is a method for enterprise modelling. A modelling method does not only consist of one or 
more modelling languages, but also of one or more corresponding process models that guide the 
application of the languages. A process model is comprised of the control flow of phases that need 
to be completed. It also specifies the roles that are required for staffing a corresponding project. In 
order to support the individual configuration of process models, a specific language for designing 
process models can be applied. This can either be an adapted version of a business process mod-
elling language or a dedicated language for modelling project phases, such as the one specified 
by Schauer as an extension of the MEMO language family ([Scha08], p. 245 f.). A meta model-
ling language like the MML and a language for modelling process models provide the foundation 
for designing methods that satisfy particular requirements. However, for many prospective users of a 
customized method designing it from scratch would be too much effort. Therefore, our future re-
search on method engineering will target approaches to reuse and adapt existing modelling lan-
guages and process models.  

A method that is specified through meta models for the language(s) and process model(s) it in-
cludes, provides an excellent conceptual foundation for elaborate project management tools. A 
process model – as an instance of a corresponding meta model – would represent a certain type of 
managing projects. Its phases would be related to role types, types of models and – as a prescrip-
tive reference – to states of models that are supposed to be accomplished. A particular project 
would then be represented through representations of models and a corresponding instance of the 
selected process model. Such a representation could be used to generate the static structure of an 
information system that would manage all aspects of a project that were specified in the method, 
e.g. states (or versions) of models accomplished (or not) in any phase. 
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