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Notes sur le guide FIDES

1 Présentation

« FIDES » est un guide de calcul pour I’estimation de la fiabilité des équipements électroniques qui prend
en compte :

e la fiabilité des composants (technologie)

e D’environnement d’utilisation de 1’équipement

¢ la qualité des processus tout au long du cycle de vie de I’équipements.

Elle est valable pour tous les types d’équipements, sachant que la partie processus de production a été
optimisée pour les domaines de 1’aérospatiale et de ’armement. La fiabilité des logiciels n’est pas prise
en compte.

Le « FIDES group » est composé d’industriels francais (AIRBUS, Eurocopter, GIAT, MBDA, Thales,
DGA).

Le but du guide était de définir une nouvelle méthode de prévision de la fiabilité des systémes
¢électroniques prenant en compte les nouvelles technologies, ce qui n'était pas le cas des méthodes déja
existantes (MIL-HDBK-217 par exemple). Le guide FIDES a été publi¢ par I'UTE sous la référence UTE
C 80 811.

11 a été publié en 2004. 1l a été mis a jour en 2009, principalement dans sa partie « audit processus », pour
y inclure un guide d'application de la méthode.
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2 Fiabilité dans le guide FIDES

La fiabilité est exprimée en FIT dans la FIDES. 1 FIT = 1 défaillance par milliard d’heures (1.10° heures).
C’est un taux d’erreur, désigné par abus de langage dans le reste du document par « fiabilité ».

La fiabilité d’un systéme est la somme de la fiabilité de ses composants :

Aequipement - Z A composant

composants

La fiabilité d’un composant est sa fiabilité physique Apnysica, pondérée par 2 facteurs qui sont calculés en
fonction de I’utilisation du composant (sa fonction dans le systéme) et de la qualité des processus
intervenant dans le cycle de vie du systéme :
A=A physique H part —manufacturing H process

Le guide décrit certains composants €électroniques, partagés en plusieurs familles, les formules statistiques
utilisées plus bas ayant été adaptées aux modes de défaillances de chacune des familles :

¢ Composants électroniques

e PCB et connecteurs

e Cartes cablées (fonctions génériques comme un récepteur RS232 etc. dont on ne connait pas la

composition exacte). Cette famille est utilisée lors des études préliminaires du produit.
e Sous-ensembles (écrans LCD et CRT, disques durs)

3 Fiabilité physique
La fiabilité physique du composant est la somme pondérée des fiabilités respectives du composant lors de
toutes les phases de fonctionnement (ou non fonctionnement) différentes de I’équipement ou cycles (la

pondération est la durée de chaque phase par rapport a une année — dans les cas courants). Des exemples
sont fournis dans le guide.

Les phases de fonctionnement de 1’équipement doivent &tre clairement décrites (durée, températures
atteintes, vibrations, exposition aux ¢léments chimiques...)

Phases

. e, . . _ dureephase i
Fiabilité physique du composant: A , & = Z (W*A phase )

1

Fiabilité physique du composant pour une phase donnée :
A phase i: [ Z A0 Haccelemtinn] H induced i

Contributions physiques

ITinaucea Teprésente les stress/surcharges accidentelles aux conditions d'utilisation prévues :

— 0,511
Hinduit i_( leacemem Happlication inurcissement> 11'1 (C,sensibilité)

Ao représente le taux de défaillance de base du compoosant.

IMaceeteration €St calculé différemment suivant la famille du composant, a partir des paramétres de la phase de
fonctionnement considérée, et des paramétres de fonctionnement du composant dans ces phases. Les
formules sont données dans des tables du guide FIDES.
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La valeur de ITiqi varie entre 1 et 100 (pire cas, rare).

®  ILppiication i : @ calculer & partir d’une table pour chaque cycle, représente I’environnement dans
lequel I’équipement est utilisé (transport du produit, qualification des utilisateurs, intempéries...)

®  Ilaucissement : calculé & partir d’une table/questionnaire, ce facteur représente la prise en compte
dans la conception des stress subits par le composant. Sa valeur par défaut (absence de calcul) est
de 1,7.

® Il ueemen : ce facteur représente la fonction que réalise le composant au sein de 1’équipement (en
particulier un réle d’interface), calculé a partir d’une table qui dépend de la famille du composant.

®  Csensivitits - ¢’est un coefficient de sensibilité dépendant de la technologie utilisée (composants du
commerce). Ce coefficient est tablé dans le guide pour chaque famille.

3.1 Phases de fonctionnement ou non-fonctionnement

Les phases peuvent étre décrites par des valeurs les décrivant précisément, ou de valeurs minimum-
maximum dans le cas de cycles répétitifs de température (par exemple).
Les phases de fonctionnement sont décrites par les paramétres ci-dessous.

¢ Durée annuelle

e Cycles:
o AT
o Nombre de cycles
o Durée

o Température maximum
Pollution saline (faible, élevée)
Pollution industrielle (négligeable, zone urbaine, zone industrielle)
Aire d’utilisation (habitée, non-habitée, moteur)
Niveau de protection (herméticité ou pas)
Paramétres spécifiques a chaque composant pendant la phase (température de jonction,
tension....)

Nota : Certaines valeurs sont « discrétes » car difficiles a évaluer (les niveaux de pollution par exemple).
Chacune des valeurs vaut alors un certain nombre de points dans les formules de calcul.
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4 H part-manufacturing

Ce parametre est défini pour une référence de pi¢ce/composant donnée (quelque soit I’équipement). 11

représente le facteur de risque lié a la fabrication du composant. Sa valeur est comprise entre 0,5 et 2.
Nota : Le taux de panne de base du composant est donc multiplié d'un facteur
de0,5a?2.

Les composants sont considérés comme étant des composants du commerce, ce qui est la pratique
habituelle de nos jours. Il faut donc en théorie auditer/questionner tous les fournisseurs ainsi que procéder
a I’analyse des qualifications et tests réalisés sur les composants.

Si ce n’est pas le cas la valeur par défaut est de 1,6 pour les composants passifs et 1,7 pour les
composants actifs.

La formule de calcul est :
11 __6,(1—PartGrade )—«,
part manufacturing ~
dans laquelle

(A Q_ﬂibriccmt +4 Qcomposam +AF comp()xant) *€
36

Les valeurs des paramétres sont donnés dans des tableaux pour chaque famille de composant :

O: et a; sont des coefficients fixes

AQfurican : Niveau de certification du fabricant du composant (type ISO9001...)

AQcomposant : Niveau de test et qualification du composant

AF composant : Assurance fiabilité, niveau sévérité de la qualification du composant

€ : notation du fournisseur du composant par 1’acheteur (fournisseur audité récemment, ou connu de
longue date)

PartGrade=
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5 11 process

IMrocess Teprésente la qualité des processus rentrant dans de cycle de vie de I’équipement (développement,
fabrication, support produit...). S’il n’a pas été estimé, la valeur par défaut est de 4, sur une échelle de 1
(trés bon) a 8.
Nota : la fiabilité physique du composant est directement multipliée par cette
valeur de 1 a §8... le taux de panne calculé varie donc d'un facteur 1 a 8 en
fonction de la qualité des processus de son cycle de vie.

II _ 8,(1—="ProcessGrade)
process
ProcessGrade représente le degré de réussite de 1’audit, entre 0 et 1 (bon), voir ci-dessous.

Iprocess peut-Etre considéré comme défini pour un équipement donné, bien que beaucoup de questions
s'adressent a l'organisation générale de l'organisme audité. L'audit s'inspire de 1'1SO9001:2000, une
grande partie des réponses doit pouvoir étre déterminé quelque soit le produit, en fonction de la
conformité supposée a 1’ISO9001 :2000.

Dix-huit processus intervenant dans le cycle de vie du produit ont été définis pour 1’audit (du
développement aux ressources humaines en passant par la fabrication, la logistique et le support produit).
Ils ont été groupés en 6 phases, chacune ayant son questionnaire et une pondération.

Le questionnaire et ses guides représentent 43% du guide FIDES, parties [V.4 et V).

Les 192 questions sont notées de 0 a 3, puis chacune pondérée par un facteur d’importance relative a la
phase considérée.

On calcule ensuite la somme des points pour chaque phase. Chaque total est ensuite pondéré par
l'importance relative de chaque phase dans le cycle de vie du produit.

Cette importance relative de chaque phase est évaluée en comparant le nombre de points maximum
pouvant étre obtenu pour chacune d'elles. C'est la « calibration ».

La performance globale ProcessGrade est le nombre de points obtenus sur l'ensemble des phases sur le
nombre de points maximum qu’il est possible d’obtenir.

Z PointsPhase

phases

MaxPointsProcess

ProcessGrade=

MaxPointsProcess est calculé a partir du nombre de points maximum qu'il est possible d'obtenir a une
phase, et avec la pondération de cette phase dans le cycle de vie du produit.

5.1 Pour aller plus loin

La norme ne fige que la méthode de calcul de Ilyoess. Les utilisateurs sont libres d’adapter le
questionnaire, le poids relatif des réponses etc. en fonction de leurs besoins (c'est alors que la
« calibration » s'avére trés utile). Cela sera principalement le cas si un retour sur expérience a permis de
quantifier I'effet de tel ou tel point de process particulier sur le systéme sur le taux de panne.
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6 Conclusion, éléments d’entrée a I’étude de fiabilité

Les données a apporter par celui qui réalise 1’étude de fiabilité sont relativement simples, au pire relévent
de la conception (€lévation de la température d’un composant par exemple), mais existent en quantité
(une quinzaine de paramétres par cycle de fonctionnement par exemple, sans compter les cas particuliers
de certains composants).

Beaucoup de valeurs utilisées dans les formules de calcul sont données par la norme dans des tables, par
rapport a des informations d’entrées simples et compréhensibles.

La procédure a suivre peut étre la suivante :
1. Définir la liste des ¢léments de 1’équipement, leur type et leur quantité et redondances de
fonctions
2. Définir les paramétres de chaque phase de fonctionnement de 1’équipement
Définir les paramétres de chaque composant, par phase de fonctionnement (ITpiacements [lruggedizing,
csensivity, paramétres liés au composant)
Calcul des Apnysica par cycle, puis de leur somme
Evaluation de I aumanufacturing pOUr chaque part-number
Evaluation de ITcess pour I’équipement
Calcul de Aphysical pour chaque composant, et de leur somme pour la fiabilité de 1I’équipement

Nk

L’évaluation de Iparmanutacturing €t de Ilprocess peuvent étre un travail en amont de 1’étude de fiabilité (ou un
suivi continu, par base de donnée pour Ijamanufacturing €t audit pour Iprocess).

7 Références/ Liens

Guide FIDES 2009
Wikipedia http://fr.wikipedia.org/wiki/Fides %28fiabilit%C3%A9%29
Site des utilisateurs de FIDES  http://www,fides-reliability.org/

8 Mise a jour
2010-10-14 : Modifications mineures, Guide FIDES 2009

Copyright (C) 2010 Pascal DELROT.

Permission is granted to copy, distribute and/or modify this document under the terms of the GNU Free
Documentation License, Version 1.3 or any later version published by the Free Software Foundation; with no
Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.

A copy of the license is included in the section entitled "GNU Free Documentation License".
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9 GNU Free Documentation License
Version 1.3, 3 November 2008
Copyright © 2000, 2001, 2002, 2007, 2008 Free Software Foundation, Inc. <http:/fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful document "free" in the sense of freedom: to assure
everyone the effective freedom to copy and redistribute it, with or without modifying it, either commercially or noncommercially. Secondarily,
this License preserves for the author and publisher a way to get credit for their work, while not being considered responsible for modifications
made by others.

This License is a kind of "copyleft", which means that derivative works of the document must themselves be free in the same sense. It
complements the GNU General Public License, which is a copyleft license designed for free software.

We have designed this License in order to use it for manuals for free software, because free software needs free documentation: a free program
should come with manuals providing the same freedoms that the software does. But this License is not limited to software manuals; it can be used
for any textual work, regardless of subject matter or whether it is published as a printed book. We recommend this License principally for works
whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice placed by the copyright holder saying it can be
distributed under the terms of this License. Such a notice grants a world-wide, royalty-free license, unlimited in duration, to use that work under
the conditions stated herein. The "Document”, below, refers to any such manual or work. Any member of the public is a licensee, and is
addressed as "you". You accept the license if you copy, modify or distribute the work in a way requiring permission under copyright law.

A "Modified Version" of the Document means any work containing the Document or a portion of it, either copied verbatim, or with
modifications and/or translated into another language.

A "Secondary Section" is a named appendix or a front-matter section of the Document that deals exclusively with the relationship of the
publishers or authors of the Document to the Document's overall subject (or to related matters) and contains nothing that could fall directly within
that overall subject. (Thus, if the Document is in part a textbook of mathematics, a Secondary Section may not explain any mathematics.) The
relationship could be a matter of historical connection with the subject or with related matters, or of legal, commercial, philosophical, ethical or
political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are designated, as being those of Invariant Sections, in the notice that says
that the Document is released under this License. If a section does not fit the above definition of Secondary then it is not allowed to be designated
as Invariant. The Document may contain zero Invariant Sections. If the Document does not identify any Invariant Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts or Back-Cover Texts, in the notice that says that the
Document is released under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy, represented in a format whose specification is available to the general
public, that is suitable for revising the document straightforwardly with generic text editors or (for images composed of pixels) generic paint
programs or (for drawings) some widely available drawing editor, and that is suitable for input to text formatters or for automatic translation to a
variety of formats suitable for input to text formatters. A copy made in an otherwise Transparent file format whose markup, or absence of
markup, has been arranged to thwart or discourage subsequent modification by readers is not Transparent. An image format is not Transparent if
used for any substantial amount of text. A copy that is not "Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo input format, LaTeX input format, SGML or
XML using a publicly available DTD, and standard-conforming simple HTML, PostScript or PDF designed for human modification. Examples
of transparent image formats include PNG, XCF and JPG. Opaque formats include proprietary formats that can be read and edited only by
proprietary word processors, SGML or XML for which the DTD and/or processing tools are not generally available, and the machine-generated
HTML, PostScript or PDF produced by some word processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following pages as are needed to hold, legibly, the material this License
requires to appear in the title page. For works in formats which do not have any title page as such, "Title Page" means the text near the most
prominent appearance of the work's title, preceding the beginning of the body of the text.

The "publisher" means any person or entity that distributes copies of the Document to the public.

A section "Entitled XYZ" means a named subunit of the Document whose title either is precisely XYZ or contains XYZ in parentheses following
text that translates XYZ in another language. (Here XYZ stands for a specific section name mentioned below, such as "Acknowledgements",
"Dedications", "Endorsements", or "History".) To "Preserve the Title" of such a section when you modify the Document means that it remains a
section "Entitled XYZ" according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this License applies to the Document. These Warranty
Disclaimers are considered to be included by reference in this License, but only as regards disclaiming warranties: any other implication that
these Warranty Disclaimers may have is void and has no effect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or noncommercially, provided that this License, the copyright
notices, and the license notice saying this License applies to the Document are reproduced in all copies, and that you add no other conditions
whatsoever to those of this License. You may not use technical measures to obstruct or control the reading or further copying of the copies you
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make or distribute. However, you may accept compensation in exchange for copies. If you distribute a large enough number of copies you must
also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may publicly display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of the Document, numbering more than 100, and the
Document's license notice requires Cover Texts, you must enclose the copies in covers that carry, clearly and legibly, all these Cover Texts:
Front-Cover Texts on the front cover, and Back-Cover Texts on the back cover. Both covers must also clearly and legibly identify you as the
publisher of these copies. The front cover must present the full title with all words of the title equally prominent and visible. You may add other
material on the covers in addition. Copying with changes limited to the covers, as long as they preserve the title of the Document and satisfy
these conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the first ones listed (as many as fit reasonably) on the actual
cover, and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must either include a machine-readable Transparent
copy along with each Opaque copy, or state in or with each Opaque copy a computer-network location from which the general network-using
public has access to download using public-standard network protocols a complete Transparent copy of the Document, free of added material. If
you use the latter option, you must take reasonably prudent steps, when you begin distribution of Opaque copies in quantity, to ensure that this
Transparent copy will remain thus accessible at the stated location until at least one year after the last time you distribute an Opaque copy
(directly or through your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before redistributing any large number of copies, to give them
a chance to provide you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of sections 2 and 3 above, provided that you release the
Modified Version under precisely this License, with the Modified Version filling the role of the Document, thus licensing distribution and
modification of the Modified Version to whoever possesses a copy of it. In addition, you must do these things in the Modified Version:

¢ A. Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and from those of previous versions
(which should, if there were any, be listed in the History section of the Document). You may use the same title as a previous version if
the original publisher of that version gives permission.

* B. List on the Title Page, as authors, one or more persons or entities responsible for authorship of the modifications in the Modified
Version, together with at least five of the principal authors of the Document (all of its principal authors, if it has fewer than five),
unless they release you from this requirement.

¢ C. State on the Title page the name of the publisher of the Modified Version, as the publisher.

¢ D. Preserve all the copyright notices of the Document.

* E. Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.

¢ F. Include, immediately after the copyright notices, a license notice giving the public permission to use the Modified Version under
the terms of this License, in the form shown in the Addendum below.

¢ G. Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given in the Document's license notice.

¢ H. Include an unaltered copy of this License.

¢ I Preserve the section Entitled "History", Preserve its Title, and add to it an item stating at least the title, year, new authors, and
publisher of the Modified Version as given on the Title Page. If there is no section Entitled "History" in the Document, create one
stating the title, year, authors, and publisher of the Document as given on its Title Page, then add an item describing the Modified
Version as stated in the previous sentence.

e J. Preserve the network location, if any, given in the Document for public access to a Transparent copy of the Document, and likewise
the network locations given in the Document for previous versions it was based on. These may be placed in the "History" section. You
may omit a network location for a work that was published at least four years before the Document itself, or if the original publisher of
the version it refers to gives permission.

¢ K. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title of the section, and preserve in the section all the
substance and tone of each of the contributor acknowledgements and/or dedications given therein.

¢ L. Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles. Section numbers or the equivalent are
not considered part of the section titles.

* M. Delete any section Entitled "Endorsements". Such a section may not be included in the Modified Version.

¢ N. Do not retitle any existing section to be Entitled "Endorsements" or to conflict in title with any Invariant Section.

¢ O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary Sections and contain no material copied from
the Document, you may at your option designate some or all of these sections as invariant. To do this, add their titles to the list of Invariant
Sections in the Modified Version's license notice. These titles must be distinct from any other section titles.

You may add a section Entitled "Endorsements", provided it contains nothing but endorsements of your Modified Version by various parties—for
example, statements of peer review or that the text has been approved by an organization as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a Back-Cover Text, to the end of the list of
Cover Texts in the Modified Version. Only one passage of Front-Cover Text and one of Back-Cover Text may be added by (or through
arrangements made by) any one entity. If the Document already includes a cover text for the same cover, previously added by you or by
arrangement made by the same entity you are acting on behalf of, you may not add another; but you may replace the old one, on explicit
permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to use their names for publicity for or to assert or imply
endorsement of any Modified Version.
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5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the terms defined in section 4 above for modified
versions, provided that you include in the combination all of the Invariant Sections of all of the original documents, unmodified, and list them all
as Invariant Sections of your combined work in its license notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant Sections may be replaced with a single copy. If
there are multiple Invariant Sections with the same name but different contents, make the title of each such section unique by adding at the end of
it, in parentheses, the name of the original author or publisher of that section if known, or else a unique number. Make the same adjustment to the
section titles in the list of Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History" in the various original documents, forming one section Entitled "History";
likewise combine any sections Entitled "Acknowledgements", and any sections Entitled "Dedications". You must delete all sections Entitled
"Endorsements".

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under this License, and replace the individual copies of this
License in the various documents with a single copy that is included in the collection, provided that you follow the rules of this License for
verbatim copying of each of the documents in all other respects.

You may extract a single document from such a collection, and distribute it individually under this License, provided you insert a copy of this
License into the extracted document, and follow this License in all other respects regarding verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents or works, in or on a volume of a storage or
distribution medium, is called an "aggregate" if the copyright resulting from the compilation is not used to limit the legal rights of the
compilation's users beyond what the individual works permit. When the Document is included in an aggregate, this License does not apply to the
other works in the aggregate which are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the Document is less than one half of the entire
aggregate, the Document's Cover Texts may be placed on covers that bracket the Document within the aggregate, or the electronic equivalent of
covers if the Document is in electronic form. Otherwise they must appear on printed covers that bracket the whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the Document under the terms of section 4. Replacing
Invariant Sections with translations requires special permission from their copyright holders, but you may include translations of some or all
Invariant Sections in addition to the original versions of these Invariant Sections. You may include a translation of this License, and all the
license notices in the Document, and any Warranty Disclaimers, provided that you also include the original English version of this License and
the original versions of those notices and disclaimers. In case of a disagreement between the translation and the original version of this License or
a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or "History", the requirement (section 4) to Preserve its Title
(section 1) will typically require changing the actual title.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly provided under this License. Any attempt otherwise to
copy, modify, sublicense, or distribute it is void, and will automatically terminate your rights under this License.

However, if you cease all violation of this License, then your license from a particular copyright holder is reinstated (a) provisionally, unless and
until the copyright holder explicitly and finally terminates your license, and (b) permanently, if the copyright holder fails to notify you of the
violation by some reasonable means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is reinstated permanently if the copyright holder notifies you of the violation by some
reasonable means, this is the first time you have received notice of violation of this License (for any work) from that copyright holder, and you
cure the violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses of parties who have received copies or rights from you under this
License. If your rights have been terminated and not permanently reinstated, receipt of a copy of some or all of the same material does not give
you any rights to use it.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License from time to time. Such new versions
will be similar in spirit to the present version, but may differ in detail to address new problems or concerns. See http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number. If the Document specifies that a particular numbered version of this
License "or any later version" applies to it, you have the option of following the terms and conditions either of that specified version or of any
later version that has been published (not as a draft) by the Free Software Foundation. If the Document does not specify a version number of this
License, you may choose any version ever published (not as a draft) by the Free Software Foundation. If the Document specifies that a proxy can
decide which future versions of this License can be used, that proxy's public statement of acceptance of a version permanently authorizes you to
choose that version for the Document.

11. RELICENSING

"Massive Multiauthor Collaboration Site" (or "MMC Site") means any World Wide Web server that publishes copyrightable works and also
provides prominent facilities for anybody to edit those works. A public wiki that anybody can edit is an example of such a server. A "Massive
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Multiauthor Collaboration" (or "MMC") contained in the site means any set of copyrightable works thus published on the MMC site.

"CC-BY-SA" means the Creative Commons Attribution-Share Alike 3.0 license published by Creative Commons Corporation, a not-for-profit
corporation with a principal place of business in San Francisco, California, as well as future copyleft versions of that license published by that
same organization.

"Incorporate" means to publish or republish a Document, in whole or in part, as part of another Document.

An MMC is "eligible for relicensing" if it is licensed under this License, and if all works that were first published under this License somewhere
other than this MMC, and subsequently incorporated in whole or in part into the MMC, (1) had no cover texts or invariant sections, and (2) were
thus incorporated prior to November 1, 2008.

The operator of an MMC Site may republish an MMC contained in the site under CC-BY-SA on the same site at any time before August 1, 2009,
provided the MMC is eligible for relicensing.

ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the document and put the following copyright and license
notices just after the title page:

Copyright (C) YEAR YOUR NAME.
Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.3

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
A copy of the license is included in the section entitled "GNU

Free Documentation License".

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the "with ... Texts." line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing these examples in parallel under your choice of free
software license, such as the GNU General Public License, to permit their use in free software.
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