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1 Overview

Virtualization is an emerging technology which is mostly used in the server and cloud computing
arena. In recent years, this technology started to be widely applied to real-time embedded systems
with timing constraints. Manufacturers of highly advanced equipment such as medical scanners
and electron microscopes still use separate PCs for different applications, such as a real-time
regulation system, calculation system or presentation system. Virtualization using real-time
hypervisors makes it possible to combine totally different kinds of systems st one computer.

The big advantage of virtualizing embedded systems is enabling th ncurrent execution of
heterogeneous (different classes) operating systems: an RTOS for traditional embedded real-time
programming, and a fully-featured (rich) operating system to support c [
user interfaces.

Greenhills INTEGRITY MultiVisor, Real-Time Systems isor, Tepasys eVM for
Windows, National Instruments Real-Time Hyper Hypervi

(DSE) testing suite.
In the next sections, there will be a brie i hout the RTS Hypervisor, followed by the

Note: Throughout this paper, the Real-Tim
Hypervisor or sometimes jus erviso
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2 RTS Hypervisor

Real-time Systems’ Hypervisor is a software that partitions the hardware resources of a standard
x86, multicore-processor execution platform in such a way that multiple operating systems can run
concurrently and in complete independence of one another. Under the RTS Hypervisor, multiple
operating systems run at full speed, without an intervening software layer to detract from native
real-time processing.

RTS Hypervisor partition the hardware resources between the runni
physical cores to a specific OS instance. As such, the CPU cores are ng

s by appointing
ared between these OS

available logical CPUs.
In the RTS Hypervisor environment, standard off
and full efficiency. The only known limitations af€ thos sical characteristics
of the execution platform.
They are enough isolated from one anot ted or rebooted without
slowing or compromising the ongoing a i
The figure below describes the RTS Hyp

Microsoft Windows Windows Embedded CE
QNX Neutrino RTOS Real-Time Linux
VxWorks Microware 0S-9
Linux RTOS-32

CPU Core #1 CPU Core #2

Devices Devices
Memory Memory

/10 /10

Multi-Core & Multi-OS System
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3 Experimental setup

This section talks about the software (RTS Hypervisor and guest OSs) and hardware used in this
evaluation.

3.1 Software

43-rt11 as the VM
ed together with

RTS Hypervisor version 4.1 is evaluated here using Linux PREEMPT-R
guest OS used in which DSE testing suite is performed. This OS versi
the RTS hypervisor from Real-Time Systems GmbH.

Evaluating this hypervisor version, using the mentioned OS version, is ed using,several

avoid swapping out read-only code pages.

3.2 Hardware

The hardware used in this work
characteristics:

Motherboard: Intel® Deskt
Processor: Intel® Xeon® Process

o Frequency:
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