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The goal of the Ptolemy project is to study the modeling simulation and design of concurrent, real-time, embed-
ded systems, with an emphasis on compositional construction. Ptolemy II is an open-source software framework 
that allows for actor-oriented design. Actors are software components that execute concurrently and communicate 
through messages sent via interconnected ports and a model is an interconnection of actors. 
 
OpenModelica, on the other hand provides an open-source Modelica-based modeling and simulation environment 
intended for industrial and academic usage. OpenModelica, including the OpenModelica Compiler (OMC) of the 
Modelica language, is developed at PELAB, together with the Open Source Modelica Consortium (an internation-
al open source effort supported by 38 organizations, see www.openmodelica.org). 
 
Ptolemy supports different modeling dimensions and provides a framework for the hierarchical integration of het-
erogeneous models. The goal of this master thesis is the integration of OpenModelica into the multi-paradigm 
modeling environment in Ptolemy.  

The master thesis project requires some knowledge of compiler construction, as well as some experience and in-
terest in advanced programming.  

6 Ptolemy II

Introduction

Component-based design in Ptolemy II involves disciplined interactions between
components governed by a model of computation.

1.2.2  Actor-Oriented Design
Most (but not all) models of computation in Ptolemy II support actor-oriented design. This con-

trasts with (and complements) object-oriented design by emphasizing concurrency and communication
between components. Components called actors execute and communicate with other actors in a
model, as illustrated in figure 1.2. Like objects, actors have a well defined component interface. This
interface abstracts the internal state and behavior of an actor, and restricts how an actor interacts with
its environment. The interface includes ports that represent points of communication for an actor, and
parameters that are used to configure the operation of an actor. Often, parameter values are part of the
a priori configuration of an actor and do not change when a model is executed, but not always. The
“port/parameters” shown in figure 1.2 function as both ports and parameters.

Central to actor-oriented design are the communication channels that pass data from one port to
another according to some messaging scheme. Whereas with object-oriented design, components
interact primarily by transferring control through method calls, in actor-oriented design, they interact
by sending messages through channels. The use of channels to mediate communication implies that
actors interact only with the channels that they are connected to and not directly with other actors.

Like actors, a model may also define an external interface; this interface is called its hierarchical
abstraction. This interface consists of external ports and external parameters, which are distinct from
the ports and parameters of the individual actors in the model. The external ports of a model can be
connected by channels to other external ports of the model or to the ports of actors that compose the
model. External parameters of a model can be used to determine the values of the parameters of actors
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FIGURE 1.2.  Illustration of an actor-oriented model (above) and its hierarchical abstraction (below).
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Illustration of an actor oriented model. 
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