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Abstract—Modeling and Simulation are well-established ~ TECHNOLOGICAL ENVIRONMENT EXTERNAL

techniques used in science and technology for pretion, [ " Conitrol Object (Ventilation Network) 1} | | SIMULATION
i ] ENVIRONMENT]

(HPC)

analysis, and evaluation of properties of various amplex

Y :
dynamic systems. The actual trend in the simulation é '

technology is the integration of models into the prduction 4

automation and control systems, which aims to ensara higher 8 bepression _

level of control and a better quality of the decisins made. The Control Unit H Automatic Reguiator
model-aided support is of a substantial importancefor ] l ;
security-critical systems, such as underground mineentilation ‘ ~ Embedded } .
networks, in which the risk of a spontaneous explisn of \ Simulation Platform

hazardous gases (like methane) is very high and nigcause an \ %
enormous damage to human and technical resources. aV S~ C OB
discuss a possible approach to perform simulationla@sely to
the controlled objects by leveraging low-power, emédded
hardware.

Figure 1. Reconfigurable application example
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The use of conventional hardware (Fig. 2a) in cooas

l. INTRODUCTION of security-critical technological objects is oftenpossible

The high complexity of dynamic processes and theirdue to factors like excessive dustiness, humidityration,

. . . etc. The energy-efficiency requirements put anotterct
analysis methods require high-performance hardwhre. [ . . .
. .. limitation on the hardware that is allowed to bedisThe
case of big systems, such as the targeted veatilati .
; embedded hardware (Fig. 2b), on the contrary to
networks, the use of supercomputers is necessaryeter,

there are cases in which the simulation shoulddsopmed conventional one, might meet those requirementhelise
! bm in the technological environment much better. Hogvethe
close to the controlled object (an element of thatlation

system). For example, this is required when an performence of the embedded systems is lower thiaheo
AN ’ =0 When an emy . nventional ones, which requires a trade-off betwthe
situation has happened and the air distributiorbeéing ired litv and performance of the simulation
manually controlled by an underground rescue teaum, required quaiity P

X ; algorithms on one hand and the capabilities ofrdaelware
according to a special emergency response plarthdh platform on the other hand
case, the availability of a simulation platformttisould be '
capable of predicting the development of the and gas-
dynamic situation based on the current conditioitisbe of
a great advantage and will contribute to the quitkelving
of the encountered problem. The goal of this rede&r to
elaborate new concepts for the development of sapler
simulation platform to be used in a productional
technological environment. The platform should [lev
support to automated control systems for the cake o
unexpected events that C_a“,”(?t be handled_ by theenat Figure 2. Hardware platforms for simulation: a) ecoadity, b)
control systems due to their limited functionalsge Fig. 1. specialized (Movidius’ Myriad-2 [5].
The modelling environment should be designed iaraise-
oriented way in order to ensure interoperation i high-
performance computing infrastructures whenever tebe
quality of results is needed.

The well-established simulation software packagkes |
OpenFOAM [3] are prevalently designed for the
conventional (x86 and x64) hardware. The broad tspec
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of the embedded hardware platforms (from high-badthw
microprocessors to SoCs) that is capable of usedimstrial
conditions as well as their adherence to the RIS€i(ced
Instruction Set Computing) CPU architectures prévene
portability of the simulation software to the ‘ligh [1]
weighted” hardware.

Cloud computing — the IT organization strategy thas  [2]
widely established in 2000’s — pushed the modekngl
simulation community to reconsider their softwarel3]
development approaches towards their brighter servi
orientation. The technological foundation for the [41
development of simulation software in a decentedlisvay
has been established, which allows the softwaregpooents 5]
to become interoperable on heterogeneous hardware
platforms. Service-oriented development in the foomn
“microservices” (small interoperable components ttha
implement a specific part of the modeling algorittsae an
example in Fig. 3) seems extremely promising fer iext-
generation simulation platforms. This, however, uiszp
new approaches to the organization of middleware
frameworks for the development and execution of the
service-oriented modeling software.
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Figure 3. Example of a microservice-oriented sirtiotaframework

I1l.  MAIN ACTIONSFORFUTURE WORK

The microservice-based approach allows a transiion
the already known component-based simulation tectes
(e.g. as proposed by Matlab and Simulink [4]) iatmodern
technological platform, leveraging the advances tioé
service-oriented Cloud technologies. The challeafy¢he
low-power hardware support is to be tackled bysthiware
compilation and execution technologies developethiwi
PHANTOM [3] - an EU-funded project started in
December 2015.

Our goal is to elaborate amethodology for the
development of portable, efficient, and scalable
component-based simulation software based on a
microservice architecture The methodology will be
implemented in a software platform for model-aidegport
of the security-critical technological processes.

We are going to reimplement the available modeling
algorithms with the framework we are proposing and
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evaluate the effects of porting to low-power embstid
hardware in terms of performance and power consompt
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