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Presentation to S1000D User Forum

A bridge between XML standards for the
technical publications of a Product and its

embedded Software
Jean-Jacques Thomasson

Representing the group working on a bridge
between S1000D — DITA and other standards

Vienna — 18th of September 2013



Voluntary members of the
bridge S1000D-DITA WG

-\ | Guillemette Borrel (S1000D expert LGM, now @ Thales GS)
g

» Jean-Luc Borie (CEO of Componize)

Michel Doméon (TechPub manager at Dassault-Aviation)

» Nicolas Dupuy (S1000D senior consultant at PTC)

|
Philippe Zingoni (Sales support manager at Anteéa)
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» Jean-Jacques Thomasson (Euriware)
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» And the gentle assistance of:

And...
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David A. Reid (Thales NL)

Eric Oursel (Euriware & OPC Foundation Technical Advisory

-

- }, Council Member)
- r.é

Mohamed Zergaoui

(CTO Innovimax , W3C, XML Prague & ISO SC 34)
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Products with Embedded
Software

» Facts

R&D effort Business activity | 7 Of firmware | % of Software

(VDC StUdy 2007) in Product in firmware
Automotive 56 % 41 %
Avionics / Aerospace 54 % 30 %
Industry / Automation A8 % 55 %
Telecom 58 % 30 %
Consumer / Home B2 % 59 %
Medical 53 % 14 %

« Briques Génériques du Logiciel Embarqué » Dominique Potier — 2010 — study sponsored by the French Ministry of Industry

Aircraft : 30% of the cost of an aircraft which 40% for Software

Livre blanc des premiéres Assises Frangaises du Logiciel Embarqué, Syntec lnformathue RNTL,
Ministere de I’Economie, des Finances et de I'industrie, mars 2007

Growth 4-7%* per year

TNO/IDATE report « Software intensive systems in the future”
estimated growth on the period 2005-1015 : 4% for the Aerospace industry
(2% in USA, over 6% in Europe) and 7% all industries markets

S1000D User Forum Vienna — 18/09/2013 p.5
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» Increase of
Objects acting on software through RFID or any other tag/mean
e Software will use the data about the object recorded in databases

e Those software and databases must be perfectly interoperable
Different from barcodes : tags are unique per object when barcode are only

[}
identifying a class of objects
e Objects can also be identified by their geographical position, picture...

Objects embedding software

Figures issued in « Evolution du marché des systémes embarqués en France - 4éme trimestre 2012 » Pierre Audoin Conseil

S1000D User Forum Vienna — 18/09/2013
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IRIG-B optionnel ‘ o] Langage :
~a @ [ toujours Courier
==
1614  Timer properas o
STX104 Reference Manual (X Each timer can b2 seiectad for ick Up, Arop o, wel mo:pct-u:lurw«
16-bit Analog 10 Module with 1M sample FIFQ and dual 16-bit DACS. . | . . 5 § .

Port Courier Toka > alsons physiques : O — x
(EIA232/EIA485) | (&7 |SK4 EIA 232

ou Tove Setings I

EIA 485 (sensible a la polarité)

ou Jremjice Pickup Value el
Inutilisé (E1A232) SK5 K-Bus (insensible a la polarité ST

¢ o} UI et —
Hardware o
™
™ Adkup/DOrnpat
Les liaisons physiques sont sélectionnables logiciellement o —_—
. . . . . K | Comd | bt
According to the following formulas the P437 will determine the negative-sequence

voltage and positive-sequence voltage, taking into account the set phase sequence;.,

MCOM P342, P43 P344, P345 & P01

Meny text " Setting range Step size
T

Phase sequence A-B-C: e e S LT

P Operating mode of the cument koop input 1 alarm element.

Apex Embedded 1 Min_(cLit | Max (cLi
/\Eeey zneg=5-|&4_s +@Vas+aVes|] Formula e 1 - BEEE] .

Pick-up setting for the current loog input 1 alarm element

CLIT Alam Delay | 1 [ o T wes [ o1
Oparating teve-selay 3ating of curment loop input | aarm siament
Cu1 Trip [Disaties [ DisabledEnabled [ra

Voo = % ,|&A_G va -V, +at -Ec_s] Settings ===

Qperating mode of the current loop input 1 alarm element.

Min (CLIT | Max_ (CLIN 3
e T A T
Pick-up setting for the current loop input 1 i element

CLI1 Trip Delay | 1 [ o [ wes [ o

, Lines of code T T ——

PR R S s E L S R R R e R R R E SR S S SR R

Enables or Gisables the cument l0op input 1 undercument element used 10 supervise e 4-
put ony

Vi ANALOGE INPUT 8254 TIMING cuticAmse | 35 mA [ o amA | oima
*/
static wold STX104 AT Timing 8254 Set({ int board, long time interval ns ) Proceed as follows:
long high count; 1. Select the menu item "Setup" with [->] and confirm with [OK].
long low_count; MNow select with [-=] the menu item "Min. adjusiment” and confirm
unsigned int octet; with [OK}
STX104_ Set Bank( board, 0 ); Setup ) in. schustment
- - Uezzel hagh‘tﬂle. rangs 0.00%
J* assumes 10MHz clock (i.e. no 1MHz jumper) #/ H M I W ™ -
low count = 10L; /#* 1 microsecond intervals #/ R 35.000m
- Eurreni output node 1,971 n

S1000D User Forum Vienna — 18/09/2013 p. 7
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Translating: automatic substitutions of words and sentences.

Key EM NL

1 _source Source Bron

T_courgs =—— Lo =

[_apply Apaply Toepassan

E_manual  e— ] 1. inthe T_Wt &_rnanual
[ / il A i W— | The stalus ®_available

&_degraded Degraded Gareduc I3 Sgt 1_course to

e_available ==TAvAEOE ar [ P

&_unavailable Linavailable Mig] Bescr N

Export [/ Canvarsion

<|ENTITIY f_scurce ™Source”s=
<|ENTITIY {_course “Course'=

<IENTITIV {_apply "Apply"=

<|ENTITY &_manual *Maneal'= -'"'—'-'-_—.
<|ENTITY g _automatic "Automatic™s
<|ENTITY &_degrade-d "Deura&ed":‘_-‘______.-—
<|ENTITY &_available “Bvailable” =

<IENTITY g_unavailable “Unavailable"=

using XML entities

L T o P N I S WeE T

With the gentle authorization of David Reid — His presentation at Congility 2013

S1000D User Forum Vienna — 18/09/2013




Traceability

1

,]‘. . /‘\
- -

0,

User Forum

—
—

D

» Embedded software doc needs traceability
From software to hardware , the technical publication must reflect the

customer or reseller specificities
e Configuration Management and translation into the language of the end user
Description, operating manual, maintenance task and parts list are all

dependent on the final configuration

where, which data of that component is used when ?”

e 90% of the data closely relates to configuration management.

Traceability of data is important : “which software component is used
e Software and devices from many different manufacturers have to be integrated

End user manuals are subject to translation

p. 9

SMBE : Small and Medium Business Enterprise

S1000D User Forum Vienna — 18/09/2013
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» Embedded software doc needs flexibility
IEEE
1451.4 Transducer Electronic Data Sheets (TEDS & xXTEDS) : Description of
interfaces, components, and messages for onboard systems (Space industry)
1685 (IP-XACT) : Description of electronic components and their designs.

[ ]
OGC
e SensorML : Metadata & characteristics of a sensor

e TransducerML : Data being exchanged with a sensor system
IEC
e 62541-100 : description of devices, networks & connectvity and hosting system
e 61360 : Common Data Dictionary for electric/electronic components and materials
used in electrotechnical equipment and systems

OASIS DPWS : Device Profile for Web Services

e Metadata of connected devices
ISO 13584-32 ontoML & eCl@ssXML libraries of electronic components
IEEE: Institute of Electrical and Electronics Engineers
OGC: Open Geospatial Consortium
IEC: International Electrotechnical Commission
OASIS; O ization for the / (S m ion Standard
S1000D User Forum Vienna — 18/09/2013 p. 10
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Software side Harware side Product si

erator information
iption and Operation
intenance Infor

iring diagra
lllustrated p %
Maintena §
Mass a :%
ubleshooting

Plan for SW Aspects of Certificatigs
software Development Plan
software Verification Plan
Configuration Manage

software Guality Asg

_ rance Plan « rdware Proceofé
software Heq!ure ents Standard Hardware Regfiirements Standard
software Desig

g
tandards 0 :
'-
Software Codefitandards Hardware DE=ign Standards

Plan for HW Aspedts of Certification De
Hardware Development Plan
Hardware Verificafjon Plan

#it Plan Hardware CM Plag
g Assurance Plan

software Regyirements Document Venificaje "Ivﬂl_mﬂtmn Standard loading
Software Desfgn Document Hargsfare Requirements Docu Role change
Software Configuration Index ardware Design Data lllustrated tool support equipn

Software Env CORJiguration Index Hardware Configuration Index

Software Accomplish ary Hardware Accomplishment Summa : _
ommon information and data...

DO-178C Spec DO-254B Spec
Software and hardware considerations in Airborne Systems and
Equipment Certification

S1000D User Forum Vienna — 18/09/2013 p. 11
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DITA

» DITA is an XML standard widely adopted by software vendors

and the semiconductors industry

ST, HP, Alcatel, Cassidian com, Cisco, Citrix, Cray, IBM

> DITA haS a -:p'r[:.'l o
<metadat 3=
DITA_haS <prodinfo=
user inter <prodname=Hidge-o-matic</prodname=
NSt e,
<yrm version="1.8" release="2001-83-36" modification="6"/=
___<vrm version="1.8" modification="1" release="2601-18-83"/> |

» Off-the-she
» Native mec
» Native « EX

</vyrmlist=
=/prodinfo=
</metadata>
</prolog=

developers

» Resulting in DITA being a de facto candidate for Software

documentation, in particular DO-178B and DO-254

S1000D User Forum Vienna — 18/09/2013
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W Flexibility and traceability are
User Forum possible With DITA

» Initial content model for <P> is:

<topic tttt
<title></title>
<body>
<p>The basic element p ccntains only the element ph which,
in turn, contains <ph><</ph></p>

</body> “E boclean Al
</topic> “E cite
“E data

“E data-about
“E draft-comment

» It can be restricted: 4

“E foreign |
[ - —
<topic xmlnsa:xsi "h::p:;,w.‘..’.,rs 2001 /XMLSchema-instance”™
xmlns:ditaarch “h::; fdita. _a=13—;pe; org/architecture/2005/"
I fapecializationHi.xsd" "ilv>

<title></title>
<bedy>
<p>In this constrainted p, the only authorized sub elements

</ftopic>

“E ! [CDATA[]]>

S1000D User Forum Vienna — 18/09/2013



DITA is natively flexible

» Or extended:

<topic id="ttl™>
<titlex</titlex>
<body>

+

ernbedding XML descriptive data of an Electronic Transducer Data Sheet
TTo - "1.':'"}

al23i">/xt:Device>
e="Temp data™ id="12" >
<xt:Variable n

<xt:Interface nesms

ame="TempF" kind="temperature™ Lformat="FLOAT3I2"™ />
<xt:Notification>
<xt:DataMsg name="Temp F" id="1" msghrrival="PERIODIC" msgRate="1.00" >
<¥t:Qualifier name="TempF" wvalus="37T"/>

</xt:DataMsg>
<fxt:Notification>

</p
</body>
</topicr

a topic including a set of descriptive data conforming with the xTEDS XML dialect

XTEDS : XML Electronic Transducer Data Sheet

S1000D User Forum Vienna — 18/09/2013
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» S1000D has no specific tagging scheme for Software
No tag for <screen>, <variable>, <parameters, <ui>, <linesOfCode>

Such a layout is not possible:

oEZ>0-06
Yalider Sélectionner la mélodie de
votre choix

Sélectionner la fonction
"Sonnerie"”

» No light, core or lean version
For SMBE suppliers and vendors with multiple customers
it is better to get a lean tagged XML file rather than nothing (Word file)”

» No stable core set of tags through different versions
» No free starter-kit is available for “Hello world” publications

p. 15

SMBE : Small and Medium Business Enterprise
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» For embedded software documentation
Idea has been to use DITA...but we discovered that:

e 1.2 DITA XML Schema were not valid

e and were not compatible with S1000D ones
Bridge DITA and S1000D as SCORM and S1000D

» Proof of concept done by the working group:
A full redesign of DITA 1.2 XML Schema
Alignment with S1000D XSD (determination of conflicting elements)

Making “dmodule” a conforming DITA specialization
Use of modules and topics in same publications (MAP, BOOKMAP and

PM)

S1000D User Forum Vienna — 18/09/2013



Bridging S1000D and DITA

:ditaarch="http://dita.ocasis-open.org/architecture,/2005/™

®3i="http:// www.W3. DrngUUlfKHLSchema instance™ xsi:noNamespaceSchemalocation="dita.xsd"
ditaarch: rchh ="1.2" Emlns:dc="http://www.purl.org/dc/elements/1.1/"
xmlng:rdi="http:// wwv.w3. nrgflﬂﬂﬂf”EfEE rdf-gyntax-nss"

"http: S SwWwW.wW3.00g/1999/2x1ink™ >

H
fl.l
III

roduct data sheet</title>

Teltx

exFeneral description</title>

<conbody>

<p>The LPC408x/7x is an ARM Cortex-M4 based digital signal controller for embedded

applications requiring a high level of integration and low power
dissipation.</p>

™ = </conbody>

being combined with
DITA Topics

— </t
</dita>

S1000D User Forum Vienna — 18/09/2013 p. 17
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= {ment.ry}
G+ <dmBRef>

W3 nrngDleKHLSchema instance”™
ocatlon="specialization.xsd">

</drRefIdent>

“map/bookmap” referring to
modules

g:ditaarch="http://dita.ocasis—-open
http: //www.purl.org/de/elements/1.1/]
imlns:rdf="http:// www.W3.0rg/1999/02/22-rdf-3vI
imlns:xai="http:/ www.W3.0rg/2001 /EMLSchema-inj
¥2i:noNamespaceSchemalocation="gspecialization.?
<booktitle> [4 lines]
<bockmeta> [10 line=z]
<frontmatter> [# line=]
<chapter>

A

@ F) L R o~
v | v w w

d="t31l"> [3 line=]
"""" lines]
<topicref href="subchapZ.dita"™/ />

</chapter>

EE?

c="http://www.purl.org/dc/elements/1.1/" xmlns:x
df="http://wWwwW.W3.0rg/1999,/02/22-rdf-syntax-ns¢"
3I=Phttp:ffwww.wS.nrngUUleHLSchema—instance"

<pmEntry>
<dmRef> [6 lines]
<dmBef> [6 line=s]

</poEntry>

<pmEntry>

- w i < w

2828 R oo s
9

-

<external PubBef> [2 lines]
</pmEntry>

See
el
~~o
AN
~~~~~

S,
el
AN
S
e
N
e
S
e
N
~

<appendices>

appl.dita™>

E ="inzidelppl.dita"/>

au </appendices>

1 =~ «<backmatter>

b2 <amendments href="updatesTolheBook.dita™/>
53 b <booklists> [2 lines]

h7 </backmatter>

62 | < /bookmap,

S~

lang="en-u3"> [40 lines]

ienna — 18/09/2013

S1000D publication
containing one
DITA map
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» Started in 2011, with the goal to make these 2 major
documentation standards interoperable
» Conference webex to manage the project
» Technical studies and proofs of concept
Structuration of DITA XSD to facilitate exchanges between DITA and
S1000D
e reuse of S1000D meta-model principles
A library of 20 Proofs of concepts
e POC #6 shows valid S1000D publication and DITA maps mixing topics and DMs
» Presentations
Presentation to DITA TC (July 2012)
Presentation to S1000D EPWG and SC (September 2012)

Participation to XML Prague (February 2013)
Participation to S1000D User Forum (September 2013)

S1000D User Forum Vienna — 18/09/2013
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» Technical work
Apply DITA mechanisms to S1000D
Introduce applicability and configuration management in DITA
Find out which emerging standard is the best suited for tagging software
configuration, devices & sensor characteristics and data

» Standardization work
Discuss with DITA TC members for DITA 2.0
e Move from RNG to XSD

Lean/core version of S1000D
e Propose a concept of modular S1000D

» Business work
Make a real business case with one interested Company

S1000D User Forum Vienna — 18/09/2013

p. 20
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CONCLUSION
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Conclusion
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» XML standards will have to be more and more interconnected

Standard vocabularies and structures are necessary
» SMBEs need to have affordable solutions and standards
Either by having a lean version of S1000D
Or through the ability to submit, for example, DITA files
» Flexibility (extensibility) of the models is necessary for the
traceability of some particular data, metadata and

characteristics of the Hardware or Software
» « Open standards » is evolving into « open Data »
» And « ROl » becomes « ROD » : Return on Data
Meaning : the ROI will only be the result of the reusability of the data

p. 22
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