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Simulation is always based on models. These models can be mind-models pdgaded
ical models or mathematical models. No matter what kind of model is used, theseuop
simulation is mostly the validation of characteristics of physical systems. Ngwadeen
detailed mathematical models can be simulated in relatively short time. Hence, teempu
simulation is an important tool in the mechatronic development cycle and helpditoere
costs by shorten the development process.

Clearly, the level of detail of the employed model plays a very important fi@eobtain a
model with a higher level of detail, more modeling effort has to be investeadaadhas to
expect longer simulation times. A proper model is as simple as possible, bubstjtllex
enough to reproduce the physical effects under consideration fijetr, there exist tasks
that can not be fulfilled satisfactorily with the help of nhon-real-time simulatiogardess
of which level of detail is used. These are among others:

e Setting up Simulators (e.g. driving simulator),
e Controller testing,
e Physical Component testing.

Real-time simulation refers to a mathematical model of a physical system including a
merical integration method that can execute at the same rate as actual "whll titoe.
Hence, using real-time simulation, the real system can be replaced by d gysiam
which makes real-time simulation suitable for the applications mentioned abovetoDue
this possibility and the increased available computing power, real-time simulatbamiee
very popular in the recent years.

Consequently, many commercial simulation tools offer a complete toolchaindbtimse
simulation. Such a toolchain consists of a modeling environment, a simulation-ruartiine
a compiler which can compile the model for a real-time-target. Simulink together vath th
Real-time Workshop form the toolchain offered by The MathWorks. Somer atiols do
not offer an own compiler, but an export to Simulink, so that the real-timekgtmp can
be used. There are also tools which offer an integrated solution. Howaweently the
OMC lacks such an automated toolchain at all. In this paper a C++ Simulatiotiieun
is presented which forms the basis for a toolchain for real-time simulation. ThisiHnod
lar C++ Simulation-Runtime contains a numerical integration method suitable fetimea
simulations of hydraulic systems and can also be used for co-simulation.
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