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S4– Motivations

Currently existing Petri net tools focus on facilitating
model constructions, but pay little attention to
simulation features.

Certain biological models require sophisticated
simulation environments during model execution.

Utilize the computational power of high performance
computers.

The need to reduce the overall required time to run an
experiment.

The need to promote knowledge sharing between
different users.
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S4– Features

Remotely run and control a simulation.

Execution of one model using different simulation
algorithms.

Managing different models concurrently with possibly
different simulators.

Defining different views to explore simulation results.

Exploring the running models on-the-fly.
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S4– Features (Cont.)

Steering simulation parameters while a simulation is
running.

Controlling the simulation speed.

Connecting to a simulation at any time from whatever
place.

Collaborating with other people while simulating a
model.

Platform-independent implementation.
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Model Definition

We can define a model via:

Snoopy

Application Programming Interface
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Model Definition via Snoopy1

1Heiner et al. 2012
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Model Definition via API
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Model Definition via API (Cont.)
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Model Exploration
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Monitoring and Steering
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Supported Petri Net Classes 22 Monika Heiner, Mostafa Herajy, Fei Liu, Christian Rohr, Martin Schwarick

time-free

timed,
quantitative

discrete state space

continuous state spaceQPN C

QPN

SPN C

SPN

CPN C

CPN

GHPN C

GHPN

molecules/levels
LTS, PO
CTL/LTL

molecules/levels
stochastic rates
CTMC
CSL/PLTLc

concentrations
deterministic rates
ODEs
LTLc

folding

unfolding

abstraction

extension

approximation

molecules and concentrations
stochastic and deterministic rates
CTMC coupled by Markov jumps
PLTLc

Fig. 1. Paradigms integrated in Snoopy’s unifying framework.

Petri nets of these net classes can be converted into each other. Obviously,
there may be a loss of information in some directions (cf. arrows labelled with
”abstraction” in Fig. 1). The conversion between coloured and uncoloured net
classes is accomplished by means of user-guided folding or automatic unfolding
(cf. arrows labelled with folding and unfolding in Fig. 1). Moving between the
coloured and uncoloured level changes the style of representation, but does not
change the actual net structure of the underlying reaction network. Therefore, all
analysis techniques available for uncoloured Petri nets can be applied to coloured
Petri nets as well.

Snoopy supports the simultaneous use of different net classes, which provides
the grounds to investigate one and the same case study with different modelling
abstractions in various complementary ways [10], [11], [17].

2 Basic Functionalities

Snoopy offers for its net classes a graphical, unified modelling environment. See
Fig. 2 for a snapshot of the user interface with a famous textbook example, the
prey predator system. The user interface mainly consists of:

– graphical elements window (the top left tree control): listing all graphical
elements, e.g. node elements and edge elements,

– hierarchy window (the middle left tree control): showing the model hierarchy,

2Heiner et al. 2012
M. Herajy and M. Heiner 2014

Snoopy Steering and Simulation Server - S4 12 / 21



Introduction Interacting with S4 Architecture Use Case Conclusion

Architecture

External
 Simulator 1

External
 Simulator 2

External
 Simulator N

Change parameters

Result outputPN definition Result Views

Model 1

Internal Simulator

C
h an

g e

R
e su lt

Visualization

External simulator
(optional)Steering ServerUsers

Change parameters

Result output

Change parameters

Result output

User 1

User 2

User M
Steering

Visualization

Steerin
g

Steering

Visualization

Visu
aliz

ati
on

Steering

S
te

er
in

g 
A

pp
lic

at
io

n 
P

ro
gr

am
m

in
g 

In
te

rf
ac

e

S
te

er
in

g 
A

pp
lic

at
io

n 
P

ro
gr

am
m

in
g 

In
te

rf
ac

e

PN definition Result Views

Model 2

Internal Simulator

C
h an

g e

R
e su lt

PN definition Result Views

Model N

Internal Simulator

C
h an

g e

R
e su lt

M. Herajy and M. Heiner 2014

Snoopy Steering and Simulation Server - S4 13 / 21



Introduction Interacting with S4 Architecture Use Case Conclusion

Available Simulators3

3M. Herajy and M. Heiner 2012
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Use Case
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Circadian Oscillation
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Circadian Oscillation
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Circadian Oscillation (Cont.)
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Live Demo using S4
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For More Information:

Visit our website: http://www-dssz.informatik.
tu-cottbus.de/DSSZ/Software/Snoopy

S4 user manual

Join us at the Tools Exhibition, Thursday 13:30

M. Herajy and M. Heiner 2014
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Thank You
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