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Chapter 1. Introduction

In this document we try to show the set of activities carried to disseminate the results of the
OCERA project.

The dissemination activities are listed considering the target audience of the project results.
The information is provided attending the following aspects:

Project deliverables

Technical Publications

OCERA in the Linux Community

Dissemination indicators
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Chapter 2. Technical Publications

List of the publications:

® |IRIS: A new reclaiming algorithm for server-based real-time systems
Luca Marzario, Giuseppe Lipari, Patricia Balbastre and Alfons Crespo
Real Time Application Symposium, to be held in Toronto (Canada) in May 2004.

® Adaptivereservationsin aLinux environment
L. Abeni, T. Cucinotta, G. Lipari, L. Marzario, L. Palopoali
Real Time Application Symposium, to be held in Toronto (Canada) in May 2004.

® Scheduling of Iterative Algorithms on FPGA with Pipelined Arithmetic Unit
P. Sucha, Z. Pohl, Z. Hanzalek
Real Time Application Symposium, to be held in Toronto (Canada) in May 2004.

® Scheduling with Start Time Related Deadlines
P. Sucha, Z. Hanzalek
IEEE Conference on Computer Aided Control Systems Design, Taipei, September
2-4, 2004.

® TLSF: anew dynamic memory allocator for real-time systems
M. Masmano, I. Ripoll, A. Crespo
Euromicro 2004, to be held in Catania (Italy) July 2004.

® Extending the capabilities of Rea-Time Applications by combining MaRTE-OS and
Linux
M. Masmano, J. Redl, |. Ripoll and A. Crespo
9th International Conference on Reliable Software Technologies - Ada-Europe 2004

® Verifying Real-Time Properties of CAN Bus by Timed Automata
J. Krakora, Z. Hanzalek
World Automotive Congress, Barcelona, May 2004

® Anaysisof OSEK/VDX Based Automotive Applications
L. Waszniowski, Z. Hanzalek
IFAC Symposium on Advance in Automotive Control, Salerno, Elsevier, April 2004.

® Timed Automata Approach for CAN Verification
J. Krakora, Z. Hanzalek
11th IFAC Symposium on Information Control Problems in Manufacturing, INCOM,
Salvador, Elsevier, April 2004.

® Application Defined Scheduler Implementation in RTLinux
J. Vidal, A. Crespo, |. Ripoll, P. Balbastre
Fifth Real-Time Linux Workshop. Nov. 9-11, 2003,
in Valencia, Spain

® Stand-Alone RTLinux
V. Esteve, |. Ripoll, A. Crespo
Fifth Real-Time Linux Workshop. Nov. 9-11, 2003,
inValencia, Spain

® Open Source Components for CAN Bus
Pavel Pisa, Frantisek Vacek
Fifth Real-Time Linux Workshop. Nov. 9-11, 2003,
inValencia, Spain

® Building Ethernet Drivers on RTLinux-GPL
Sergio Pérez, Joan Vila, Ismael Ripoll
Fifth Real-Time Linux Workshop. Nov. 9-11, 2003,
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inValencia, Spain

® Energy Saving Scheduling for Embedded Real-Time Linux Applications
Claudio Scordino e Giuseppe Lipari
Fifth Real-Time Linux Workshop. Nov. 9-11, 2003,
in Valencia, Spain

® Preemption Patch Integration in the RTLinux Environment
Carlo Andrea Orrico and Giuseppe Lipari
Fifth Real-Time Linux Workshop. Nov. 9-11, 2003,
in Valencia, Spain

® Doing Real-Time with a Simple Linux Kernel
David Servat, Agnes Lanusse, Sébastien Gérard and Frangois Terrier
Fifth Real-Time Linux Workshop. Nov. 9-11, 2003,
inVaencia, Spain

® Dynamic storage allocation for real-time embedded systems
M. Masmano, | Ripoll, A. Crespo
WIP of the Real-Time Systems Symposium. December 3-5 2003. Cancun. Mexico

® A new reclaiming algorithm for server-based real-time systems.
L. Marzario, G. Lipari, P. Balbastre, P. Mendoza and A. Crespo
WIP of the Real-Time Systems Symposium. December 3-5 2003. Cancun. Mexico

® OCERA: An Architecture based on Components for the Development of Real-time
Embedded Applications.
I. Ripall, A. Crespo, G. Lipari, A. Matellanes
International Workshop on Advanced Real-Time Operating System Services, July
2003, Porto (Portugal)

® V. Lorente, A. Espinosa, A. Terrasa, A. Garciaand A. Crespo
Evaluating Reasons for Unexpected Results When Measuring Execution Time of
Code
3rd International Workshop on Worst Case Execution Time Anaysis July 2003, Porto
(Portugal)

® Resource Partitioning among Real-Time Applications
Giuseppe Lipari and Enrico Bini,
15th Euromicro Conference on Real-Time Systems. June 2003. Porto (Portugal)

® ORTE - open source implementation of Real-Time Publish-Subscribe protocol
Petr Smolik, Zdenek Sebek, Zdenek Hanzal ek
2nd Intl. Workshop on Real-Time LANSs in the Internet Age. July 2003, Porto
(Portugal)

® Running Adaon Real-Time Linux
M. Masmano, J. Redl, |. Ripoll, A. Crespo.
8th International Conference on Reliable Technologies Ada-Europe 2003. June 2003.
Toulouse (France)
This paper received the two prizes of the conference: the best paper and the best
presentation paper.

® Measuring execution time of code by means of POSIX Tracing
V. Lorente, A. Espinosa, A. Garcia-Fornes, A. Crespo
Workshop on Real-time Programming. May 2003. Lakov (Poland)

® Embedded Real time application to control of an unstable system.
P. Garcia, A Crespo, P. Albertos
Workshop on Real-time Programming. May 2003. Lakov (Poland)

® On the applications of hybrid control to CPU Reservations
Luigi Palopoli, Luca Abeni, Giuseppe Lipari
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Workshop on Hybrid system computation and control, Prague, April 2003

® |mplementing Resource Reservationsin Linux
Luca Abeni and Giuseppe Lipari
Fourth Real-Time Linux Workshop, December 2002. Boston (USA)

® Analysisof a Reservation-Based Feedback Scheduler
Luca Abeni, Luigi Palopoli, Giuseppe Lipari
Real-Time System Symposium, Austin (TX), December 2002

® Improving the Responsiveness of Linux Applicationsin RTAI
LucaMarzario, Luca Abeni and Giuseppe Lipari
Fourth Real-Time Linux Workshop, December 2002. Boston (USA)

® Task Decomposition Implementation in RT-Linux
J. Vidal, A. Crespo, P. Balbastre
15th IFAC World Congress on Automatic Control. July 2002. Barcelona (Spain)

® A Minimal RT-Linux embedded system for control applications
J. Vidal, P. Mendoza, J. Vila, A. Crespo, S. Séez
15th IFAC World Congress on Automatic Control. July 2002. Barcelona (Spain)

® Schedulability analysis of window-constrained execution time tasks for real-time
control
P. Balbastre, I. Ripoll, A. Crespol4th Euromicro Conference on Real-Time Systems.
June 2002. Vienna (Austria)

® Enhancing the Flexibility and the Quality of Service of Autonomous Mobile Robotic
Applications
H. Hassan, A. Crespo, J. Simo
14th Euromicro Conference on Real-Time Systems. June 2002. Vienna (Austria)

® An AdaBinding to the IEEE 10031q (POSIX Tracing) Standard
A. Espinosa, A. Garcia Fornes, A. Crespo
7th International Conference on Reliable Technologies Ada-Europe 2002. June 18-20.
Vienna (Austria)

Events organised or supported by the Consortium
In order to promote the OCERA development in the Real-time Linux Community,

OCERA Consortium organised the Fifth Edition of the Real-time Linux Workshop that was
held in Valenciain November 2003.
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2.1. Actionsin the Real time Linux Community

Several activities has been carried out to increase the visibility of the OCERA project in the
Real-Time Linux community. These activities are summarised in the following points:

UPVLC servers host the main GPL RT-Linux distributions.

A new domain www.rtlinux-gpl.org has been purchased and it will be used as
reference in the RTLinux distributions. This domain is hosted in the UPVLC server
being OCERA Consortium the supporter.

Real-Time Linux-GPL is the major receptor of the OCERA components. Several
OCERA POSIX components Signals, Timers, Message Queues, Barriers, TLSF
(Dynamic memory alocator) have been included in the RTLinux-GPL distribution
rtlinux-3.2prel.

MARTE OS has adopted TL SF as dynamic memory allocator and has also included in
the last version some components as: RT_UDP. Additionally, the posting of MARTE
OS as Linux module is being used by several MARTE OS users.

SHaRK operating system has included some OCERA components as the dynamic
memory allocator.

RTAI is being porting some OCERA components. They have shown a high
interest in the adaptation of more components.

Communications components are being ported to different Linux versions and are
distributed as independent components.

- LInCAN (CAN driver) isfully utilizable in Linux kernels from 2.2.x, 2.4.x and
2.6.x series and RT-Linux version 3.2 or OCERA RT-Linux enabled system is
required for hard real-time use. A high number of cards are supported.

- ORTE has been ported and tested on multiple platforms: Linux, RTLinux,
Windows platforms (MinGW and MSCV), RTAl (RT-NET TCP/IP) and
compatible with RTI NDDS. (RTLinux version requires RTL_UDP and RW-
locks components)
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2.2. OCERA web site dissemination

The OCERA web site aims at disseminating the goals, partners, deliverables and
components of the project. From the beginning of the project, the web site was built to
provide the project information. One of the first actions was to purchased the www.ocera.org
domain.

From the main page can be accessed to the project and partners information and download
the project deliverables and components.

@ OCERA Project

OCERA Home
teice. 1 Open Components for Embedded Real-time
What 15 OCERA? . .
Partrers Applications
Techracal support
Links OCERL, that stands for Cpen Components for Erdbedded Beal-time &pplications, is an European project that tres to
Mews provide Limx with the new real-time functionalities, permiting emwbedded systern developers to access all these
Web atatistics henefits.
7 [n order to provide these real-tivee funetionalities, the OCERS consortium fivally chose the RTLinm: executrve.
Docurents o can also find information sbout OCERA project at the SourceForge webpage
Cormponents
Tools Announcements I

Fifih Real Time Linux Worlshop

Follwwing the meetings of developers and users of real-tirne Linnz in Wienna, Otlando, Tlidano and Bostor, the
Real-Time Line: Workshop 2003 will be held in Valeneia (DISCL, Universidad Politecnica de Valencia).
Yoo can find rore mformation about 1t in Feal Tune Lo Foundation, Ine..

Date of the Workshop: Hoverber 9-11 2003

News

20040315 OCERA kemel 2.4.18 release

The Document page contains the specific documents produced in the project and alows to
access to the deliverables delivered since the project beginning.
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N 2
@ — Documents

OCERS Home [ Download [ Documents

} ! Deliverahles:
W5 1: First resview
15 2: Second review: Do ume
MMM ] et o e Nt i gt Prague. Hoverber 1, 2002 J002i1112
e T Deliverables for the Wilestone 2. Second review 2003050k
RTOS. analysj:s Deliverables for the Wilestone 3 200301105
REeCh, dtailed List .]
| Technical reporis
RTOS state of the art analysis
* RTLinuxversus RTAI (Tamael Ripall) Libatract
Arrhitecture specification
* OCERA architecture and coraponent defiration (Tsmael Rapoll of 2l ) Ehatract
* OCERS whitepaper (Alfoms Crespo ef al) Ehstract

[detailed list ..]

Associated to each document a detailed information about the authors, participants,
description and keywords can be found.

— RTOS state of the art analysis

OCERA Home / Download / Documents / Technical reports / RTOS analysis

IIJQ

| RTOS state of the art analysis

I3 1: First review
I3 2:Becond review

WS 3: Milestone MS 3 e —
————————— Author(s):  Ismael Ripall (UFVLEY, Alfons Crespo (UPVLEY, A dran Matellanes (VT), Zdenek Hanzalek

(CT), &gnes Lanusse (CEA) and Giuseppe Lipan (3534):

Participanis: Universidad Politecniva de Valencia, VISTTAL TOOLE 3.A | Czech Technical University in
Prague, CEA/MRT/LIST/DTEL and Scunla Supenore 3. Anna,

Description: This document defines the component model used in the OCERA project, and the OCERA
software architecture. It also describes the different components the OCERA project will
produce and how these components fit in the software architecture.

RTOS analysis
Architecture

Keywords: Real Time Linux Software architecture, software components [more ..]

Awthor(s):  Alfons Crespo (UFVLEY and lemael Ripoll (OFVLEC.
Participanis: Universidad Polite cnica de Valercia

Description: This document describes a general scope of the OUERA components detailing the project
goal, provides guidance in understanding ts us to produce different lands of real
embedded real-time systems and the license critena.

Keywords: Linux Real-Time Linu, Software architecture, Software components, POSTX
Embedded systems [more ..]

The developed components are available in the download area of the web. In this area a list
and description of each component can be seen. All the developed components are available
with the status of the component and examples of use.
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—~
—— Components

IYH3IN0

r
!

OCERA Heme / Dowload / Components

j_: . Training | Sample components

~ | POSIStreams

- MARAZEMEN], POSIE Streams

] Generic 3chedulet patch T

m Preemption+RT L pateh gt

o RTLitwx AP on Linux

o Qo3 Wanager | Resource management componenis

0 Lirna/CB3 Scheduler

Components

',;.LI Ferpmiifnn T . ‘Genetic Scheduler patch for Linu kernel Beta  10-1
m Application Scheduler : = n y

2 DID Memory Allocator Preemption Compatibility patch for Linur and RTLamnse -}.klpha'. 101
. POSITCPU Clocks RTLinux compatibiliby kbrary for L Alpha  10-1
-_'-\: POSIE Bartriers Qu’a]jty of Hetvice Manager for L]nu.x Alpha  10-1
& POSIE Message Quenes ) — -

':* POSIE Signals ‘Constant Bandwith Server (CBS) for Linux Beta 101
€1 POSIE Timers [detailed st ..]

8 POBIE Trace

=4 RTLinuw/CBS Scheduler - -

o . Scheduling 5

0 GHAT for BTLinux | = il il

* | RTLinux Terminal —

“ | RTLinux UDPAP Cumponents

A Btand-Alons RTLin Application- defined Scheduler

—— Communication components

j5ed

DCERA Home / Download ¢ Components / Communication

| Communication components

" POSIX Streams

Description: C:!‘;N Open device is the library based on VCA (Vittual CAN Apd) and also

,\ Greneric .Scliegiulz_a.r pat'ch. CANopen master and CANopen slave application based on this library, D'e'ﬂ:ceg

i3 Pre_e@pngn+ET].'_n?uxpatch Banctionality is configured by loading CANopen device specific EDS (Electromic
ETLinux A_P-I on Litmx Diata Sheet), CANopen slave is linked with hardware module to cooperade with real

- -QFS Mangger: ) dewice hardware,

m Bt Bewtis fler Keywords: CaAlopen, mastes, slave, PDC, 800, EDE, Chject dictionary

» Version: 091 Status: Heta [more ]

o | Application Scheduler

S DID Memory Allocator CAN/CANopen moniivr

2 Pl C.PU. t_f:lcrcks Description: CAN monitor is a component used to monitar a CAN bus It can log messages and

t PO Barriers : : : ) i : :

o POSIX Messags Qususs send ones, IfFCANopen device EDE (Electronic Data Sheet] is available

B POSIE S alsg & Canllonitor offers also 300 functionality ysing device object dictionary tree view,

:-: POSIE T'g:ir's ] Package consists of three parts: canmond (canmaste/IF proxy), testclient

m POSIE Tf;c 7 (command line monitoring tool) and Canllonitor (Java GUI monitoring tool).

= RTLiturCES Scheduler Keywords: CAN, CANapen, monitaring, GUL Tava

0 GHAT for RTLinux Yersion: 0.09 Status: Testing [more ..]

n BTLinuzx Terminal
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Chapter 3. Dissemination indicators

The OCERA web site was designed for dissemination purposes, so the success of this goal
can be, at this moment, evaluated in terms of number of accesses to the different parts of the
web. Of course, thisis not a criteria for the evaluation of the project, it is only aindicator of
the success or not of the dissemination process using the web. We concentrate the analysisin
the period January-July of 2003 because ii is the period when the information was more
mature.

Several indicators can be used to analyze the results:

«  Genera statistics

+ Number of visitors

+ Geographical location for the visitors

+ Hits par week

»  Number of downloads and Most requested files
+ OCERA in Goggle

3.1. General statistics

Several indicators can be used to analyze the results:

+  Genera statistics

+  Number of visitors

+ Geographical location for the visitors

+ Hits par week

«  Number of downloads and Most requested files
«  OCERA in Sourceforge

+ OCERA in Goggle

3.2. General statistics

Thisisasummary of the web reporting.

Item Value

Hits 321653

Total Data Transferred 6.64 gigabytes

Total Visiting Users 49813

Time Period March 30, 2003, 01:31 AM to April 05, 2004, 07:03 AM
Average Hits per User 6.46
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Average Users per Day 133.55
Average Data Transferred per Day  18.22 megabytes

Hits cached by Client 32092 (9.98%)

Report generated on April 05, 2004 at 12:05 PM
Incomplete downloads/file requests 10793 (3.36%)

Log spans a period of 373 days

Total failed requests 13955 (4.34%)

Unique | P Addresses 12604

Average Data Transferred per User  139.68 kilobytes
Average Hits per Day 862.34

Average Data Transferred per Hit 21.63 kilobytes
Each user has visited approximately  3.95 times

Hits on Pages 109255
Hits on Files 179711
Hits on Images 18732

3.3. Number of visitors

The most relevant information is the number of visiting users (49.813 users) and the average
hits par day (133.55). The number of unique IP addressesis lower (12.604 |P addresses) can
be consequence of the use of a proxy.

With respect to the people who has revisited the web after the first visit, it is significant that
the number of times that each user has visited the web is approximately 2.33.

3.4. Geographical location for the visitors

The following table shows the domain distribution of the users. Only domains with a
number of hist greater than 100 has been listed.

Domain Name Per centage
Commercial (.com) 91997  36.98%
Network (.net) 43698 17.57%
Spain (.es) 27959  11.24%
Educational (.edu) 16537  6.65%
France (.fr) 11871  4.77%
Italy (.it) 7081 2.85%
Germany (.de) 5188 2.09%
Poland (.pl) 4838 1.94%
Venezuela (.ve) 3874 1.56%
Czech Republic (.c2) 3031 1.22%
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3.5. Number of downloads and Most requested files

OCERA ddiverables and components can be downloaded from severa different sources:
OCERA web site (www.ocera.org), Sourceforge web site (www.sourceforge.org/ocera) and
RTPortal (rtportal.disca.upv.es) where the UPVLC offers the unstable devel opments.

To detect which are the most interested documentsdownloaded, next table shows the list of
the Deliver ables sorted by the number of hits.

File Name Hits

[archive/deliverables/msl-month6/WP1/D1.1.pdf 455
[archive/deliverables'msl-month6/WP2/D2.1. pdf 411
[archive/upvic/public/reports/architecture/Arch_db.pdf 332
[archive/deliverables/msl-month6/WP3/D3.2_Not_in_Open_RTOS/D3.2.pdf 325
[archive/deliverables/ms2-month12/WP5/D5.1.pdf 299
[archive/deliverables/ms2-month12/\WP9/D9pcl. pdf 203
[archive/deliverables'msl-month6/WP3/D3.1_Feedback/D3.1.pdf 201
[archive/deliverables/ms2-month12/WP7/D7.1.pdf 195
[archive/deliverables/msl-month6/WP3/D3.3_New_A pproaches/D3.3.pdf 192
[archive/deliverables/msl-month6/WP11/D11.1/D11.1.pdf 161
[archive/deliverables/ms2-month12/\WWP9/D9rb1. pdf 155
[archive/deliverables'ms2-month12/WP4/D4.1. pdf 153
[archive/deliverables/ms2-month12/\WP9/D9mm1.pdf 134
[archive/deliverablesyms2-month12/WP5/D5.2_rep.pdf 134
[archive/deliverables/msl-month6/WP13/D13.1 1/D13.1 1.pdf 134
[archive/upvlc/public/reports/whitepaper/whitepaper. pdf 108
[archive/deliverables/msl-month6/WP12/D12.1_Assesment/D12.1.pdf 105
[archive/deliverables/ms2-month12/WP10/D 10.2.pdf 99
[archive/deliverablesms2-month12/WP4/D4.2_rep.pdf 88
[archive/deliverables'ms2-month12/WP7/D7.2_rep.pdf 86
[archive/deliverables/ms2-month12/\WP10/D 10.1.pdf 71
[archive/deliverables/msl-month6/WP11/D11.5/D11.5.pdf 67
[archive/upvlc/public/components/ptrace/ptrace-1.0/doc/rtl-pt1.0.pdf 66
[archive/deliverables'msl-month6/WP11/D11.2/D11.2.pdf 56
[archive/deliverables/ms2-month12/WP6/D6.1.pdf 54
[archive/upvlc/public/components/ptrace/ptrace-1.0/doc/posixtrace.pdf 53
[archive/deliverables/ms2-month12/WP6/D6.2_rep.pdf 52
[archive/deliverables/ms2-month12/WP8/D8.1.pdf 50

With respect to the components, next table shows the number of downloads of some
components that are distributed in aindependent way. Other components (as POSIX Timers,
POSIX Signdls, etc) are included in the new release of the GPL RT Linux.
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File Name Downloads

RTLGNAT 3.14
RTLGNAT 3.15
Stand-alone

POSIX Timers
POSIX Signals
Dynamic Allocator
Application scheduler

Sour cefor ge statistics

936
868
626
612
611
245
124

The page views and downloads for the last month are shown in the next graphic.

SourceForge.net Statistics: OCERA
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The same information from the beginning of the project is shown in the next figure.

3.6. OCERA in Google

One important indicator is the visibility of the project through the Google motor. Several
search strings have been searched in Google in order to look the position to any OCERA
reference. Next table shows some of the results of the search using general or specific string.

Sear ch Pattern Position Number of references
Scheduling components real-time 1 268000
"Resource management” components real-time 1 105000
Fault tolerance components 1 262000
Communication components real-time 2 887000
POSIX Timers 1 24500
POSIX Signals 3 64200
Real-Time Components 20 3800000
Real-Time Components Embedded systems 14 494000
Memory allocator real-time 1 19200
RT-Ethernet 1 232
CanOpen real-time 18 4700
CBS scheduler 1 3500
Fault tolerance components 1 226000
Scheduling components real-time 1 268000

Date of this information: 05/04/2004
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