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1 Document Intention

1.1 Purpose and scope

This document presents the qualitative evaluation results of the real-time Linux operating system
(Linux with its real-time patches). The testing results of this operating system employed on an x86
processors can be found on our website. (www.dedicated-systems.com)

about the documents and tests versions together with their‘co
evaluation framework” see [Doc. 1] in section 1.4 of this

1.2 Document issue: the 2.9 framew

This document shows the results in th ation framework 2.9.

1.3 Conventions

Throughout this docu ye use certain
used conventions are the\folle

ographical conventions to distinguish technical terms. Our

Throug i ain typographical conventions to distinguish technical terms.
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2 Introduction

This chapter talks about: 1) the OS that we are going to test and evaluate, 2) the real time patch
integrated in this OS to achieve some real time performance and behaviour tests, 3) the library used for
interaction between the testing applications and the kernel, 4) the CPUs that such OS supports.

2.1 Overview

The evaluation project started in 1995 and as such accumulates a ce with different
(RT) OS. Today more and more embedded systems are equipped with Li i maqre or less
real-time patches. Different vendors like MontaVista, Windriver, and Lynuxwor
in their product portfolio.

Since the kernel version 2.4, a lot of improvements regarding
standard “Vanilla” kernel. There is a well maintained real-time p
Ingo Molnar) called RT_PREEMPT patch. Remark that

and find out how well it behaves.

For this evaluation, we used the standard

provements have a negative impact on throughput and vice versa. Some quick
measurements using an NFS mount stressing network and disk showed a negative throughput impact
between 5 and 10% by enabling the RT_PREEMPT patch!
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2.2 Evaluated (RTOS) product

The operating system OS that will be evaluated is Vanilla Linux 2.6.33.7 with real-time patch
v30.This RT patch was the latest version officially released by OSADL (the Open Source Automation
Development Lab) on December 21, 2010. Being as OSDAL'’s latest stable release was our main reason
for testing this version. The RT patches can be found at http://www.kernel.org/pub/linux/kernel/projects/rt/.

The evaluation of this kernel version (2.6.33.7.2-rt30) was performed using s
behaviour tests. The testing results are applicable only to this version as oth
significant performance figures and behaviour.

al performance and
ersions may have other

The library used between the testing applications and the kernel is the glibc
before. This interfacing library is important because user applications (when usin
the real-time features of the kernel only if this library supports them. i i s in user
space applications are needed.

2.3 Supported CPU

@ One of the advantages of using Linux OS i§'ii i CPUs around, although
the stability can be sometimes an issue for le ( inux is used a lot on x86
processors, it is very stable on these PC-li
power devices) and thus very stable.

bleeding edge can be...
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3 Evaluation Results summary

Remember that the tested and evaluated product is Vanilla Linux 26.33.7 with RT_PREEMPT
patch v30. If correctly used and configured, the RT_PREEMPT Linux system has the internals to provide
some real-time characteristics.

Compared with the traditional RTOS that supports also memory protection between processes, the worst
case latencies in Linux RT_PREEMPT are still around 5 to 10 times slower (de on the RTOS you
compare with). Our study and measurements show the latencies are bou refore this Linux
version may be labelled Real-Time.

TAKE CARE: Using a wrong driver or wrong configuration can destroy
need to follow the detailed rules described in this document to,insure RT-beh

3.1 Positive points

e No license fees
e Source code available

e Extensible
3.2 Negative points

e The real-time characteristics of the nly when everything is configured and
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3.3 Ratings

For a description of the ratings, see [Doc. 3].

RTOS Architecture
OS Documentation
OS Configuration
Internet Components
Development Tools
Installation and BSP
Test Results

Support

10
10
10
10 10

y 4
0 4 10
' 4

10
10

Although [Doc. 3] gives a description of the rati

understand the scoring.

DY

bh other reports on other OS should help you to
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