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Background

Model-driven engineering (MDE) facilitates
to develop various graphical editing tools

Extract-Transform-Load, Business Analytics, 
Workflow Management, …

Utilize code generation feature based on 
model transformation

How about plugin development of the tools?

For third-party developers

Simplifying plugin development method is 
quite important for popularizing the tools
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Need a methodology to facilitate
both tools and plugins

2



(A part of) current state on MDE

Meta-Object Facility (MOF)

Object Management Group (OMG)’s standard

Four-layer model architecture
•Object, Model, Metamodel, and Metametamodel

Various specifications for MOF are available

•Object Constraint Language (OCL), MOFM2T, etc.

Eclipse Modeling Framework (EMF)

One of mature MOF-compliant framework

Provides the Ecore metamodel

•Compatible with Essential MOF

Various toolkits are available in the community
•Acceleo, QVTo, ATL, etc.
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Motivating example
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Madras[18]: A cloud-based graphical editing tool for big 
data processing apps based on a dataflow model

Developing apps on a dataflow diagram editor

All building blocks (types of data and process nodes)
are given by plugins
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Dataflow model on EMF
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Dataflow model on EMF
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Dataflow model on EMF
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Ecore

Instances of EClass (*.ecore)

Instances of EObject (*.xmi)

?
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Problem: how can we define layer M2?

Fit the four layers in the three layers of EMF
By a simple solution for developing tools and plugins

Several multi-level modeling methodologies and toolkits 
may provide the simple solution
Orthogonal Classification Architecture (OCA)[6, 7, 9, 11]

Powertype-based metamodeling[13, 14]

Deep instantiation[12, 17], etc.

However, it is premature to be locked in one of them
Need more discussion for achieving consensus
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Achieve multi-level models on EMF
without using any special toolkit

at the moment…
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Multi-level modeling on EMF
OCA and powertypes can be “encoded” just on EMF
Deep instantiation introducing clabjects with potency is difficult

Some objects have two different kinds of relations that 
cannot be defined simultaneously on EMF

Basic idea: use OCL verification for either two relations
Verify their conformance passively
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OCA Powertypes
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OCA Pattern
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Two kinds of instantiation

Ontological and linguistic

OCL verification for ontological instantiation relations
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Dataflow model by OCA pattern
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Dataflow model by OCA pattern
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Powertypes Pattern

Copyright 2015 FUJITSU LABORATORIES LTD.

Object in layer M1 must be

Instance of the powertype (EClass)

Subclass of the subtype (Element)

OCL verification for inheritance relations from subtype
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Dataflow model by Powertypes pattern
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Dataflow model by Powertypes pattern

Copyright 2015 FUJITSU LABORATORIES LTD.

M2

M1

M0

OCL for layer M1

15



Preliminary evaluation

How easy can we develop our tool and plugins by 
applying the modeling patterns on EMF?

A) Model manipulation for our tool

B) Template description for plugins
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A) Model manipulation for our tool

 Can utilize code generation 
feature of EMF

 Not only model code but also editor 
and test code

 Need to manipulate models
by using Ecore APIs

 Require high skills for using them
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OCA pattern Powertypes pattern
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B) Template description for plugins

 Simple access to attributes Too many indirect expressions
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OCA pattern Powertypes pattern

insert into <Output>
select <Field of Input>[,<Field of Input> ...],
UDF.timestamp(<time>, <millis>) as <storedIn>
from <Input>
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Quick summary of the evaluation

OCA Powertypes

A)  

B)  
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How easy can we develop our tool and plugins by 
applying the modeling patterns on EMF?

A) Model manipulation for our tool

B) Template description for plugins
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Conclusions

Multi-level modeling on EMF
OCA pattern

Powertypes pattern

Preliminary evaluation using the dataflow model
Found trade-off between the patterns

We recommend to prioritize ease of plugin 
development over ease of developing our tool
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Future work
Further evaluation of the patterns

Migrate a multi-level modeling toolkit
that will be well standardized
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