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SNOW

e Perform various maintenance operations with the
best adapted multimodal mobile devices

e Author the documentation for this

rendering into
Electronic Maintenance multimodal deylcg independen Mobile workers in
procedures authoring applications various maintenance contexts
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Introduction

Topic Maps standard inside SNOW

[XTM 1.0] norm is used in a specific way (= XTM-P) to describe
maintenance procedures considering :
Interactive Electronic Technical Publication (IETP) structured world
Content formalization Versus multiple designations for a same “entity”
Decomposition into interactions (i.e. traceability requirement )

Adaptation to various output modalities and devices

« First, Wet area to be
abraded with solvent »

Job Set-up

Surface preparation

1. Wt ares o be shraded with sabent.
! 2. Irmmediately scour wet area with abrasive paper
4 3. Wet area again to mobilize abrasion residue
" = 4. Irmmediately wipe wet area with clean paper
IETP-Linear XTM-P oLl
(SGML) prototyp
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Sem. Enrichment
Rendering hints
enefits




XTM for procedures (XTM-P). basic ideas

TM supports both the contents description and structure description
through a set of predefined subjects and templates

Textual contents are granular enough to be included into the
TM constructs
(Then) the layout is optimized by coupling TM attributes and styling

External references (e.g. graphics, specialized tables) are
independent topics with specific alternate occurrences

Structure A
X A
—~
Conversion e A
+ reauthoring A == =l = e
SGML
procedures XTM-P
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Structured content description:
required primitives, templates, ...

Metadata: Dublin core, aircraft technical parts ...
Status: Note, warning, caution, ...

Organization:

— Job setup info, Job setup, Procedure, Job close up, ...
Associated references:

— Equipment, tool, consumable, graphic, ...
Hierarchical relationships:

— Phase, step, instruction, ...

REFERENCL DESIGHATION

“TBD” relationships (underspecified in the S1000D) Mmoo o=
— A graphic can be self-commented, or identify an = A
equipment part mentioned outside | <AL
— A note can give an important condition for a task or a %\ //
local background for an instruction S
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SNOW services & Authoring environment

- Extend Dublin core
-Make contents explicit

AUTHOR

- Create/Integrate
typed annotations

/jli\ Communicatign
services 9

- Create typed annotations

AUTHOR

- Manage Natural Language

- Improve/customize Multimedia layout MAINTENANCE
ORGANIZATION
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SNOW Authoring tool

Our prototype adopts a hierarchy of phases, steps and instructions to
author maintenance procedures and hides the topic map machinery

Fil= Edit Settings Help

plorer XX =8

| Current Application: Electrical Bonding of Electrical Connectors

= @ Electrical Bonding of Electrical Connectors [en20280091

+ - General warnings [general_warning]

@ Reason For the Job; Electrical Bonding of Electrical ©

- @ Job Set-up Information [pretopicz]

¥ e Fixtures, Tools, Test and Support Equipment [ite
=@ Consurnable Materials [itemz]

LS4 Wy-P-236 PURE MINERALYASELINE OR.

ELECTRICAL BONDIMG COATIMG (ELUE COL

5B AFS 1344 CORROSION IMHIEITIVE CO4

GE DTD-900/4549 SIMGLE PART CHROMATE

US4 MIL-T-51533 1.1, 1 TRICHLOROETHANE

4 FEditor &2 = B8
Details for ReferenceAsset: USA AMS 3819 LINT-FREE COTTON CLOTH &
Standard item propetrties: Item relationships:

e Uiz section Lo edit Lhe Lems properies, T Sertion contans all relations T s Lhs kem o

Metadata
Key Yalue
Potential comrauricati..,  HAYE

Metadata for

¥ e Referenced Information [item3]
+-if§ Job Set-up [phase1]
+ @ Procedure [phasez]
+ @ Close-up [phase3]

Authoring Info

Here you can see and edit the authoring informations Far the
selected Application.

Application Tithe:

Tdt

Descriphion:

Types

Craation Date:

Crasgbon David Roussel, BADS CRODCRIT

Rights: tnset -

Metadata for
identification

Finish Cancel

| JIE

19 LIMT-FREE COTTOMN CLOTH

=

el

content and rendering

Id
Mame LIZA AME 3819 LINT-FREE COTTON CLOTH

ReferencaType as&oci@jgﬂa‘ie material

technical déscriptions-

Multiple
Designations

ConsurnableDenc

Refererce S
Desigration
Key Value =
: Set
Erglish LSS AMS 3513 LIMT-FR. .,

Parent-Child-R elation

Lise this section to edit the ibems relatiorships of th
Farent-Child-Relation

Child {Combentfsset)

Relationships

Parent (Asset”ontsinerPeferableltem)

Consumable Materials

Owner-Referenced-Relation

Ll this section bo edit the tems relationships of th
Owiner-Referenced-Felation

Peference (Contentisset)

Ownet {AssetCortainarRefarablelten)

Key Yalle 5 - ——

Endlich cothier i e Femoval of the Grease or Ol From the Conkact A

e e i Femporaty-Protectorrof-the-Contaetare, -
£ . b
=1 Annctationtanager 2 A n n Otatl O n S | 3 - =
Srmobati, Title Tvpe | Content Creator Fermission Liri
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Shared multimedia typed annotations of procedures aythoring & XTM-P

- To report trouble to remote experts or technical writers
- To manage potential feedbacks related to intensions of communication
 To alert on procedure’s modifications (by technical writers)
« To personalize procedures (maintenance company context)
- by additional information merged with the target “topic”
- independently from the regular procedure updates (by the manufacturer)

T

Fle Edt Ssttings Help

m = B || = Feditar 22 ==

|Current Application: Removal of the Radome - annotated-test_4 Details for Instruction: Remove the bolts (5)

=@ Removal of the Radome - annotated-test_4 [sn531511000001007*
48 General warnings [general_warring] Standard item properties: Item relationships:
*. @ Warm Up For Removal of the Radome [pretopic1] Use this section to edit the items properties. This section contains

Job Set-up Information [pretopicz] Metadata ta::_re_lat\nns in wth\ch
- @@ Fixtures, Tools, Test and Support Equipment [iternl] Da'ft'nz:" can act as a
- @@ Referenced Infarmation [ikemz] Ken | Yalug | E— :

@ Job set-up [phasel] Sarry, no relation ko
=@ Frocedure [phasez] modify.
= @@ Disconnection of the Component. [steps]
MOVE THE RADOME CAREFULLY TO PREVENT DAMAGE TO THE RADAR [MOVETHERADOM
Radoms [_en53151199100200001]
=@ Discornect the bonding leads (8). [d0e567]
@ Remove the nuts (8), the bolts (10 and the washers(3). [d0e574]
@ Let the bonding leads () hang, [does?9]
(- @ Discornect the rods (13 From the hinge Fittings (7) of the radome. [d0=584] d d0eses
=@ Inspection of the Radome Sling. [step?] Hame Remove the bolts (S).
@ Make sure that the SLING-RADOME (98DS3103500000) is under tension. [dDes24]
=@ Removal of the Radome. [steps]
MOVE THE RADOME CAREFULLY TO PREVENT DAMAGE TO THE RADAR [MOVETHERADOM
@ remove the cotter pins (2 and discard them. [d0e655]
@ Remove the nuts (3) with the washers (4), [d0s860]
[ EBE5 |
@ Remove the radome (19) and nstall it in TROLLEY - RADOME (98D53103013000) . [d0ee7
= €@ Removal of the Suppart Equipment [stepd]
- Remove the SLING-RADOME (35D53103500000) |, [d0s636]

LogCansole | 2] AnnotationManager 23] m 7l | + x =0

aAnnotati... | Title | Type | content | creator | Permission | Uri

20 bolts (5) localiz See picture. Consist in one bolt above i... | 1 private enS31511000

21 z00m on bolt PICTURE http:/flocalhost 8688 /Documentapplic. .. | 1 private £n53151100C
al | sl | i
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Authoring work with Dublin Core extensions

XTM-P combines several metadata set (instead of information

codes) to improve computer-supported content reused.

<topic id="en1-3-4-1-00121-1000-01-1"> ...
<occurrence>
</instanceOf> <topicRef xlink:href= "identification.xtm#function" /> </inst...
< resourceData>1-3-2-1 </resourceData>
</occurrence> <occurrence>
<instanceOf> <topicRef xlink:href="identification.xtm#dc-title" /> </inst...
<resourceData> flight deck ventilation inspecting </resourceData>
</occurrence> <occurrence>

<instanceOf> <topicRef xlink:href= "identification.xtm#file-ext" />

</instanceOf>

<resourceData>-00121-1000</resourceData>

L

1-25 of 25 sortby Jie

vy v v v

Yy ¥ v v v v v vwvwyvvwvvwew

>
3

=

5

Semantic add constraints

on types and relationships
for information retrieval

U111 ULULY LI LI B8 I LI 110 L0

Search [flight Ok

00 GEMERAL - TECH Cfull  bagin O axact

01 CERTIFICATION

02 CERTIFICATION ED LS
21 AIR CONDITION df 1-3-3-1 control flight deck termperature_ai

canditisnmernen t d

df 2-2-1-3 control_deceleration_in_flight

22 AUTO FLIGHT -

Effects of primary flight symbology on_workl

df _1-3-4-1 control flight deck air_gualit

23 COMMUNICATL

df 2-1-2-2 control centre of gravity and attil

24 ELECTRIGAL POfl  df 2-2-2-4_control_vaw_in_flight

df_2-3-1-4 provide track and_environmental

25 EQUIPMENT-FUH

df_2-2-4-1_control_auto_flight_modes

26 FIRE PROTECTIY 22 AUTO FLIGHT - GENERAL

27 FLIGHT COMTR

df_2-2-5-3_provide_vertical_speed_data_for_fl

df_1-3-2-1_cantrol flight deck_ventilation

28 FUEL - GEMERALY  df 2-2-2-2 cantrol roll_in_flight

31 mpICATING e 27 FLIGHT CONTROLS

df 2-2-3-1 control_pitch_on_around_and_in_fli

22 LANDING GEAR

df_2-2-1-4_cantrol_acceleration_in_flight

23 LIGHTS - GENER]

df_2-2-5-1_provide_altitude_data_for_flight_crt

34 NAVIGATION -
45 CHEOARD MATM
<

&) ® Internet

48 INFORMATION

_00_GENERAL_-_TE

ith any class

ith class :

= Concept
[ ata
[0 aTA chapter
O ATA Function Combination
-7 Function
O ocument
O File
O keyward
[ Persen
[ Publication
-] Thing

elated to any tapic

Related to [ Fina |
[£] 1n any association

Jand related to ...

eturn complete information

25 EQUIFMENT-FURNISHINGS - GENERAL

o

x =
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| Current Application: past Fight inspecting
= @D post flight inspecting [x1mt4ba7ee-25d]*

General warnings [x1mt4bo786-267)
@@ Reason for the Job - post flight inspecting [x1mk4bo785-269
= @@ Job Set-up Irformation [x1mt4bo766-26b]
@ Fixtures, Tools, Test and Support Equipment [x1mt4bo?
@ Referenced Information [x1mk4bo756-26f]
= @ Job Set-up [xImtdbo78e-271]
@ Access [xImtsbo7ss-273]
@ Procedurs [x1mbdborse-275]

Authoring Info

Here you can see and edit the authering informatians for the
selected Application.

Go!
- o Internet
Aara David Roussel ) 09072008
= FEditor £2

Details for Application: post flight inspecting

Standard item properties: Ttemt
Use this section to edit the items properties. This ses

Metadata

Key

Parer
[als I Use th

Application Title: ;

d: [
Description:
Type:

Creatior

Creator)

Set... Parent

e

Gere
Rea
Jab:
Jab:
Prac

post flight inspecting

e |chapnbr=z

sectrbr=2
func=010
seq=001

Authoring backbone includes
| Dublin core metadata + extensions
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Content enrichment with explicit communication
acts and typed relationships

<association id=" d0e574-en53151199100200001">
<instanceOf> <topicRef xlink:href="proc-templates.xtm#Pragmatic-rel"/></instance Of>

... relation between Graphic en53151199100200001 and Instruction d0e574...

</association>

<topic id=" d0e574-en53151199100200001-reification">
<instanceOf> <topicRef xlink:href="proc-templates.xtm#associated-graphic"/> </inst...
<subjectldentity> <subjectindicatorRef xlink:href="#d0e574-en53151199100200001"/></sub...

<basename> the nuts number 6 are behind in the middle of the radome <basename>
</topic>

(D

' SCOMTreeExplarer 52 = 5 | . X

Details for ReferenceAsset: ref, en53151199100200001

Extensible typology of
communication acts

Standard item properties: Ttem relationships:
Use this section ko edt the items properties. ains ol

Metadata
i
A Ke: | value
to m ake eX I ICIt th e ref, en53151101000100 [_enS315110L000100, Potential communicati... HAVE
p Radome Sling [_enS3151199100100001]
. ref, en53151199100200001 [ _en53151199100200001]
intended role of each
# @ Job Set-up [chase1]
= @@ Procedure [phase2]
1 f 1 = isconnection of the Component. [steps]
I n 0 r m at I o n MOYE THE RADOME CAREFLILLY T PREVERT DIMAGE TO THE |
= onding leads (83, [d0e567] d i
= 5 ks (8}, the bolts (10) and the washers(3), [df | Mame [ref  enS3151199100200001 Ouiner {AssetContainerReferabl

151199100200001 [_enS3151199100200001] || ReferenceType
ing leads (8) hang, [d0e579]

ref, en53151199100200001 [ _en53151199100200001]
iect the rods (13) from the hinge fittings (7} of the radar _ref_en53151100000100/402.1_53_
e that the SLING-RADOME (98D53103500000) is under | pesignation

the Radame, [steps]

the Support Equipment [stepd]

e the SLING-RADOME (980531 03500000) . [de695]

d graphic b Remave the nuts (6), the bolts {

Referencelabel |en53151199100200001 Let the bonding leads () hang,
— - Disconnect the rods (13} from t

-»”| Relationship between a note
and a given instruction

- enriched with an alternate

description

@ nt-Child-Relation
his section to edit the items

s Map Entry Dialog
is
it-Child-Relation

Pleass enter the key and the value For the new map entry,
Select Key:  [Englsh =]

value: | the nuts number & are behind in the middle]

i (. )

select value: |
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Content Management with multiple designations
taking into multicultural aspects Sem. Enrichment

<topic id="_accessplatform2m6ft7in">

<instanceOf> <topicRef xlink:href="proc-templates.xtm#reference"/> </instanceOf>
<baseName>

<scope> <topicRef xlink:href="PSIs.xtm#en" />

<topicRef xlink:href="proc-templates.xtm#designation"/> </scope>

<baseNameString> access platform of 6 ft. 7 in. </baseNameString>
</baseName>

<baseName>
<scope> <topicRef xlink:href="PSIs.xtm#fr"/>
<topicRef xlink:href="proc-templates.xtm#designation"/> </scope>
<baseNameString> élévateur de 2 m </baseNameString>

</baseName>
</topic>
| SCCHTrsstopiorer X | = LI P e
Qursank fpplcations Congumables Details for ReferenceAsset: USA AMS 3819 LINT-FREE COTTON CLOTH
@ Consumabies [ximvosicbn 5551
-@ ;lgn. [xirreedekrr55e]) Standard fem properties: Item redationshaps:
USA AMS 3819 LINTFREE COTTON CLOTH [ximreadd | Use this section to edt the ibems properties, This section conteins ol relations in which this ke
5 Coatin 1 b S48
oo enﬂi;sn;;:q o Pt contm || T I ) :;"':‘:::"::‘;; S— i
¥ ELECTRICAL BONDING COATING (BLUE SOLOR) (Ref Key LT s Pl -
- (earing agents [xLmreedebn575] E o
LSA W-P-236 PURE MINERALVASELINE OR PETRO- LA Resnarve
%] lel\‘:)-')m_llh? SINGLE PART CHROMATED )‘J:i:-E : Chid (ContertAsiet)
r LISA MIL-T-81533 1.1. 1 TRICHLOROE THANE (METHYL
= Wy vsterials : refurences [xlme
LS4 AMS 3519 LINT-FREE oM H [x1mres
S | bI GO A5 144 CORROSION BNHIBITIVE COATING (Ref
CO peS a. SO e n a e ELECTRICAL BONDING COy (EULE COLOR) (Ref, "
USA ¥-P-236 PURE MINERALVASELINE OR PETRO- LY | Name USA AMS 819 LINT-FREE COTION CLOT Paror, (Axset Cork mnorBinfer obin Berm)
- - - 8 DTD-000/4549 SINGLE PART CHROMATED JHNTE Referercelype | assodsted o matenal -
substitutes description for P erstrat R —
'f' t I Reference masberisl tmhaberialo]9-000 El
non specific tools or - R
: % s , e
consumables in a ! - e [
. l\ | Remave Rafarance (Contanthccst)
ConsumableDen:
\ = T " Cwner (AssetCortanerRieferabls Riem)
St Cloth
TN ™ s chefon e con [ | O sowis % 13/ 16
< »
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Content adaptation relying on rendering hints

Rendering Hints are special metadata for rendering, which

- cannot be derived from the semantic descriptions (e.g. scalability).

- improve the layout quality according end-user usability criteria or
preferences (e.g. importance).

<association >

<instanceOf > <topicRef xlink:href =" proc-templates.xtm#Pragmatic-rel " />
</ instanceOf >

<scope > <topicRef xlink:href ="#non-breakable" /> </ scope >

<member >

... An instruction | and a graphic G ...
</association >

<topic id=" Bonding_details ">
<instanceOf > < subjectIndicatorRef xlink:href ="# graphic " /> </ i~ _.anceOf >
<occurrence >
<instanceOf > <topicRef xlink:href ="#small-size-scalable"/> </ instanceOf >
< resourceRef xlink:href =" Bonding_details . tif " /> ...

Assembly of Adhesive bonded brackets
TASK HF-15-11-010-001
Pravious Home Repeat Next

Rendering hints

This graphic is necessary for
instruction | and scalable.

15 SCOMTresCaphoner 2

| Cument Apolkcation: Asserrly of Adhestve bonded bradiets Detalls for ReferanceAsset: (Ref, Fig. 51)

@ Assembly of Adhesree bonded brackets [+ | maSto?g - 7ab]
Tad]

Standard item properties: Ther
Lisa this saction to adi the Bems properties. This s
Metadsts o

L5 | wahse s
T B L et vt

- ] < Pl erkor the bary ard e vshae for ths newe s ety
Wit i s st e surmounding bondec Select Kgy: | Mo Breshabie -]
# iRef. Fig, 51} [ximaoTh 7] i [RZaptarion Tor 115 2 -
Select vabos: [ ‘

| Ny
[Patertial commrmarm stan ol

106, C br ]
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1. Procedure

layout preview

A. Fastener preparation
{Figure 1)
1. Solvent wipe the fastener base,
2. Remove the peel ply (1) from foam tape pads and discard.
3. Apply the mixed adhesive to the fastener baseplate (2).
B. Fixture location
iFigure 2}
1. Locate the fidture on the substrate using a template or by aligning the index marks on the ficure with the
fastener location centerlines.
2. Press down on the outer body of the fidure (2) to adhere the foam tape to the surface.
C. Attachment of fastener
{Figure 3}
1. Prezs down on the inner body (1) of the fidure to actuate,
D. Fixture removal
(Figure 4}

1. After the adhesive has cured. remove the fisture by grasping with pliers (4) and pulling &t off of the
substrate,

, Closeﬁpﬁiscaldlhe fodure, </_£§) 14 / 16

A. Visual inspection of the result
NOTE: Visible adhesive spew must be surrounding bonded compeonent
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First evaluation of Benefits

How Semantic data models — as illustrated by XTM-P —
are perceived by samples of EADS technical
documentation engineers



Field assessment of benefits as causal attributions

Evaluation : YES/NO questionnaire filled by EADS technical data
engineering groups about SNOW authoring approach relevance in their context

Dublin core extensions efficient task identification 100 % yes
(kappa coef.=1)

|____Metadata for adaptation efficient MM content 100
(k=1)

Explicit content (communication
acts, typed relations)

; Annotation understanding 100

Typed annotations
(k = 0,85) — prompt feedbacks 80
disambiguation 80

avoid authoring errors 100

adequate fragmentation 100

(k = 0,83) Inform. intended role 80
IETP quality 60

—— avoid irrelevant details 100

Metadata for customization }—— personalization 80
(k=0,77) avoid unofficial. doc. 40
natural designations 80

N regular translations 60

(k =0,77) multilingual resources 0
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Conclusion

Structured procedural contents can be captured in TM terms.
Topic Maps is perceived as a valuable standard for:

- Metadata set definition and combination for identification

- « Contextual » contents adaptation

Perspectives

e Extend technical documentation standards (S1000D Data
modules header for technical contents e.g. tables).

e Rules and constraints to specify requirements on predefined
subjects used in separated documents
(S1000D Business rule for Technical Documentation exchange).

e Constraints on associations to guide editing and design robust
information extractors.
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