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System Modeling with ModelicaML

Modelica Code Generation

System Simulation with Modelica Tools
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Model to Text Transformation
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•If not installed yet: JavaSE-1.6 from
http://www.oracle.com/technetwork/java/javase/overview/index.html, required for Eclipse.

•Eclipse 3.6 (Helios) Modeling from http://www.eclipse.org/downloads/

•Papyrus MDT Eclipse plug-in (find the update site on
http://www.eclipse.org/modeling/mdt/papyrus/updates/index.php) for modeling with UML

•Acceleo Eclipse plug-in from http://www.acceleo.org/pages/download-acceleo/en for
Modelica code generation from ModelicaML models

•ModelicaML Eclipse plug-ins from
http://www.openmodelica.org/index.php/developer/tools/134 for modeling with ModelicaML
(ModelicaML plug-ins that are available for Papyrus MDT)

•OMC from http://www.openmodelica.org/index.php/download. OpenModelica Compiler used
for simulation.

•Modelica Development Tooling (MDT) Eclipse plug-in (find the update site on
http://www.openmodelica.org/index.php/developer/tools/133) for viewing the generated
Modelica code if needed

For details see: www.openmodelica.org/modelicaml
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Class (model, block,
record, connector)

extends relation
(with type
modifications)

variables (of
primitive type) or
components (of
composite type)

(Two-Tanks System Example)
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Class
(model, block)

Component (of
composite type)

Connection

Component (port)
of connector type(Two-Tanks System Example)
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State Machine

Composite
State

Simple
State

States Transition
with guards

Start

entry/do/exit
behavior indication

(Two-Tanks System Example)
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Set of equations
or assignments

Conditional flow
(if/when) with

guards

Start

Explicit state
dependency

(Player Example)
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Source: Peter Fritzson. Principles of Object-Oriented Modeling and Simulation with Modelica 2.1. Wiley-IEEE Press, 2004. page 391.
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Create Packages and Classes using ModelicaML menus

ModelicaML
Actions
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ModelicaML Primitive Types are:
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Deletion of elements:

• Right click on a diagram element

• (preferred) Select the option “Delete Selected
Element” in order to delete it from the model. This is
recommended in order to keep the model and the
diagram consistent

• Select the option “Hide Selected Element” in order to
remove the element from the diagram. The element
will still exist in the model and can be shown on the
diagram by drag&drop.
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•Drag & drop BaseController and
PIcontinuousController onto diagram

•Use the palette tool “Extends Relation”
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Ctrl + Space
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Drag&drop the
port into

component

Set component
type

Create
components

using the
palette tools
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Connect
components
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measurable properties

1. Identify and formalize measurable properties addressed in the requirement statement
2. Define when requirement is evaluated (pre-condition) and violated
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measurable
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Challenge:

– When requirements and design are instantiated in a test model for simulations their
properties need to be bound (i.e. requirement properties must access the right values
from the design model)

– Is it possible to support or even automate the binding?

Questions:

– How to find the right design model properties, that requirements properties shall be bound
to, without having a deep knowledge of the design model?

– A requirement may be needed to be instantiated multiple times (e.g. for each tank or
controller). How to know how many times a requirement should be instantiated and what
are the respective bindings to the design model properties?
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Mediators Concept:

• ValueMediator is a ModelicaML concept that allows to define a n:n relation between
properties of different classes.

– This is done at the class property level and enables the finding of linked properties when
they are instantiated in the same class hierarchy (e.g. in the same simulation model)

– ValueMediator are only used at modeling level and do not affect the code generation

• ValueProvider provides the value

• ValueClient obtains the value

• When formalizing requirements the requirements analyst creates and reuses
ValueMediators and defines which requirement property should obtain the value from
which ValueMediator

• When creating the design model (based on requirements) the designer defines which
design model properties provide value for which ValueMediator
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obtainsValueFrom providesValueFor
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