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SensorML and O&M files

Applying BODC vocabularies

Profiles (RelaxNG)

SOS
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http://www.utm.csic.es/SensorWeb/Descriptions

SensorML
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SensorML

Gravimeter example

xS schemalocator nito www.opengis.net ¢ 4 P "T'_[‘l wWWww.ut es/SensorwWeb/Schemas/sensorMl Z.\ sensorM XSO
nii D 295C GCRAVIMETER
ami descr plior aLosteSRomberg AirdSea ll gravameter at BV, Sarmiento de Camd
gmiidentifier SS5pace =uniquelD
shaichrefw bt/ /vocab.nercacuk / collection/L22 / current / TOOLOT752
Je b J ¢lD
Jen e erm sl Labe nigueld
] .
va
[ identincatior
. Ve dentiBerList dent Se »
l 1 vl den . -
g de 1! Se .
4¢ ¢ ,
mic hcatior
' smivaliidTime &
smicapapiiities .
- smicontacts &
sml:PhysicalSystem ,
|
! mi doci entat .
mihistory &
namesEarth gravity feld
p n
f inputs ) servableProperty definitanshttp:/ /vocabrnercacuk /collection /PO /current / GRAVFLDX
'lt‘ .
—
N s .
ame=Cravity Field Data
swe field &
| name=Spring e r
| defintion=SPRING TENSION
smi-outputs ol O outlist
) ot Jefinit one medsuiementEange
vae DataRecord
we field codesn
we Quantity TWe ality swe QuantityRange ey
slinkchrefshttp/ /vocab.nercacuk / collection /PO6 /current /MGAL
SART v e ) :A' ) )
SWe QOr
mlattachedTo &

smiposition .

SeaDataNet sml:components |@



O&M

CTD example

gml:iid=o1

r—‘ gml:description Ir—[CTD from vessel Thalassa during cruise PELGAS l

gml:name |-~ CTD 24 on cruise PELGAS |

CTD example

gml:lowerCorner } -[ 1.0 1.0]
gml:upperCorner } -[ 101.0 I

—{ gml:boundedBy gml:Envelope [{[

*

om:type

om-metadata |- Xlink:href=http:/seadatanet.maris2.nl/v_cdi_v2/ - Link to CDI

print_xml.aspx?n_code=1599513

- - - -

gml:id=temporalExtent ]
—-| om:phenomenonTime -[ng:TimePeriod} gml:beginPosition] 42012-05-12T08:00:00]
gml:endPosition |- 2012-05-12T08:30:00 |

gml:id=updateDate I
gml:timePosition |-~ 2005-01-11T17:22:25.00 |

— | om:resultTime -[gml:TimeInstant}[}

[ om:OM_Observation ]' om:procedure |-~ xlink:href=http://www.flakey.org/register/process/scales34.xml#platform_number | - L i n k to S ensor M L

- Geometry

om:name } -[xIink:href=http://www.opengis.net/req/omxmI/2.0/data/samplingGeometry ] 1

gml:id=SamplingPoint ]

52.97.52
srsName=urn:ogc:def:crs:EPSG:4326 ]

om:value} —[ng:Point]

(
]
1
i
om:parameter -{ [om:NamedValuel
i
]
1
]

’

om:name } —[xlink:href=ZLeveI ]

om:value } xsi:type=gml:MeasureType ]

(
]
1
]
]
om:parameter = [om:NamedVaIue|
]
1
]
1
]
\

_| xlink:href=http://www.ifremer.fr/isi/seadatanet/swe/

om:observedProper :
perty swe_oceanPhysics.xml

_| xlink:href=http://wfs.flakey.org?
request=getFeature&featureid=fruit37f

om:featureOfinterest

om:resultQuality

om:result *

SeaDataNet



om:OM

Observation

SeaDataNet

id=ID 295G INSTANT CRAVITY

chemalocat Y= Aty WAawW. opengis. net m/Z.0 hey sChema pengis.net m;Z2.0 )54 &1 xsd Mhip OpenNges. Net/swe ) 4 mip
description nstant Larth Gravity Field OBservations made onboard Sarmeento de CamBoa Vene
name Sareser Hstamt Wery f
type wimk href «http [ /www opengis. net/det/observationType /OCC-ON/ 2.0/0OM_ComplexObsery
gl dephenormencaleme
phenomenonTime oY ehrstamt
aml 1imePoLnon 201208 7222%
result] sk hee! ol ime
procedure wiiric Aref w B [ wwe ot CIC o5 /504 vpireQuesl = DescrdeSensordpeecedwre»ID_295C_CRAVIMETER
bservedProperty ik heelwbttp [/ Povww tm c ok 03 ) Sensor'ed  Descripsons ) 1.0 1 /Gravtyf ield Phenomenon xmi
Lte
Aty t grd Dynamecheature 9 The vessel site seen a3 the shape of the observation (2 JD box | In 2 3¢ e s the Youme of 2
datlaSou XNt e M Luc.es/sob/ vprequet = Destr BeSens 0 2950 VESSEL SYSTENSecanon
YA ¢ ement ”~t soe Cours e vabe
namesviiiey
onTime
fwe Neld Jefinstica=tmesting value
swe Time
»e yonm wink heefabity / Jvocad nerc ac sk [coliecton /PO | /ourrent
name«Gravty Neld
vocab nerc ¢ uk/collection/ M ] Jourmeat JCRAVILD
fwe Neld
swe Quaniity COde=mia
e oM
xunk Sreleh woCAh merc A sk /co POt
name=Spring Te
vae held
‘vh"','«l"fu S yom
name =L oCator
definetion = gpslacation
relererces W ODeAg el del /s JEFSL 04306
rame=Latesde
ol o/ Jvorab . nerc.a
e ccondnate a ) ‘e
e Quaminy
de=deq
e wom
ik heef ity
rame = Longnude
yar tlement Type
ywe DataRecerd SAnDoa=hny | fvotad netc.d
' DataAsr ~
ult voe DataAsray anisiDwlo
wae Duartey
de=deq
swe uom
aimk hrefehatp
!
same=Allude
pwe held
yor Vector defnt on e 3l tude
fot Coordnate anisiD=antuce
wve Quamey
desdeg
swe uder
ik hefebm

it (Cordnale

e ccordnate

Quamny

2N = \peed
e Duaminy

vOLad nercac

2de = deq
VAT Uom

wlimh heef=hag
SeAint.on= volad ne'Ca

wveriel speed

code=knots
VAT Uom

DY

r and water that

current 'MCAL

o e
votab nere
ok [coliece
vOLab ner
vOLab nere
WOVt
v
o (ot t

3 been observed. As the vessel s 2

O&M

Instant Gravity example

moving oby s¢ 10 descnbe the FO

rent/ALATGMO)
echion P06 current/UAAA

ALONCMOY
eCtion PO4 ) current /JUAAA
eCLan POE ) Ccurrent JUAAA
rent/HONCCPO ]
eCion POE ) Current JUAAA

AFSARWOL



Global overview

-4, revinion date ]
Ha)

- [Aucr\-n

[ l - N.un"
B r- LluUﬁfOJ\Q'» Reterernce
-

- [z DIOS Seres lfr'r'v-'-'r-]

= _"l'.":.‘

Y

(Boundng vox

@

—— AEEEEER
{Ver..ltmcﬂ depth
{Bau'ymﬂlv depth |

1

W . Buuvdmhnt]
Data Set ' |
o ’\ur(i-rg(mlrv
b= | Sampiing Rate |
- )
[ {Procedue )

-

Manufy
fodel

et Collate- Centre piy SONEDMO E}‘ SONALOS
— 49..;0«1,1} L SONPO1

»

(Eeromee) P | Oty ) Pty ) y_sonror

- - : b | Parameter Validation

....i{lnsttumont/S«norPaclau} b= Position at the platform | )

mpotit MHow ,~". - [ t / Sor . 1 } = [.’h‘.! ance Delow / above Sea .l'-"'] '.'I N /{'—0_
» L omponent w s |

s Data } «:‘En-::‘:»(/-{z Link to NetCOF file mwo]

- — N \
B m - ¥ N3 Embeded data coded

b= Inputs / Observable property }oy SONPOI

= m geene o . ['II-.‘{ uts / Mean 'v"rn!-.} -{ iy f'] 1 SONFOS

—

N
|
- T -

Measurement Range '@

—

Meavarement par n'u!--.}

g B { o ———
......................... =4 Calibration Event 1
: A Calibration Events | - Lot
a [< MOONent / Sernor ] L{C:I:;F.Kr'(uw

y-[: MNDONENS -v»,..",] Error Curve

E§

‘{('Alnhbfkn('mb(ml\ ]

bt 4 Calibration Cvent
4 Calibration Event N

SeaDataNet ~



Using BODC vocabularies in SensorML and O&M Profiles

Ongoing Work

In our visit to BODC we decided to make the following adjustments to our SensorML and O&M files:

Create a new glossary with needed terms (coming soon).
Change contact information to EDMO Code.

Add URL to P06 in units of mesure.

Change definitions to L22 BODC vocabulary URL.

Change the vessel information tQ C17 BODC vocabulary URL.

2
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Using BODC vocabularies in SensorML and O&M Profiles

Vessel identification

Add vocabulary URL’s to SensorML and O&M files

Vessel System old Identification

<sml:identification>
<sml:IdentifierList>
<sml:identifier>
<sml:Term "uniquelD">
<sml:label>uniquelD</sml:label>
<sml:value>SARMIENTO</sml:value>
</sml:Term>
</sml:identifier>
<sml:identifier>
<sml:Term "longName">
<sml:label>Long Name</sml:label>
<sml:value>RV SARMIENTO DE GAMBOA</sml:w
</sml:Term>
</sml:identifier>
<sml:identifier>
<sml:Term "shortName">
<sml:label>Short Name</sml:label>
<sml:value>29AH</sml:value>
</sml:Term>
</sml:identifier>
</sml:IdentifierList>
</sml:identification>

<sml:classification>
<sml:ClassifierList>
<sml:classifier>
<sml:Term "platform_category"”>
<sml:label>SeaVox Platform Category</sml:label>
<sml:value>http://vocab.nerc.ac.uk/collection/L@
</sml:Term>
</sml:classifiers>
</sml:ClassifierList>
</sml:classification>

Vessel System new Identification

<sml:identification "http://vocab.nerc.ac.uk/collection/C17/current/29AH/" /> NEW

2
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vessel specification example

http://vocab.nerc.ac.uk/collection/C17/current/29AH/

O 0 0  [Nvocab.nerc.ac.uk/collectic x ®

[ o < vocab.nerc.ac.uk/collection/C17/current/29AH/ Q

This XML file does not appear to have any style information associated with it. The document tree is shown below.

v<rdf:RDF xmlns:rdf="http://www.w3.0rqg/1999/02/22-rdf-syntax-ns#" xmlns:skos="http://www.w3.0rg/2004/02/skos/core#"
xmlns:dc="http://purl.org/dc/terms/" xmlns:dce="http://purl.org/dc/elements/1.1/" xmlns:rdfs="http://www.w3.0rqg/2000/01/rdf-schema#”
xmlns:owl="http://www.w3.0rg/2002/07/owl#" xmlns:void="http://rdfs.org/ns/void#">
v<gskos:Concept rdf:about="http://vocab.nerc.ac.uk/collection/Cl7/current/29AH/">
<skos:prefLabel xml:lang="en">Sarmiento de Gamboa</skos:prefLabel>
<gkos:altLabel/>
v<gskos:definition xml:lang="en">
{ "country": "Spain", "platformclass": "research vessel", "commissioned”: "2006", "notes": "CSIC Research vessel, built 2006. Operated by
CSIC UTM (Marine Technology Unit). Active as at Jun 2007, length 70.5m." }
</skos:definition>
<dc:identifier>SDN:Cl17::29AH</dc:identifier>
<dce:identifier>SDN:C17::29AH</dce:identifier>
<gkos:notation>SDN:C17::29AH</skos:notation>
<owl:versionInfo>2</owl:versionInfo>
<dc:date>2013-07-01 09:12:49.0</dc:date>
<gkos:note xml:lang="en">accepted</skos:note>
<owl:deprecated>false</owl:deprecated>
<gkos:broader rdf:resource="http://vocab.nerc.ac.uk/collection/L06/current/31/"/>
<owl:sameAs rdf:resource="http://www.rvinfobase.eurocean.org/spec/vessel.jsp?id=3874"/>
<skos:broader rdf:resource="http://vocab.nerc.ac.uk/collection/L19/current/SDNKG04/"/>
<owl:sameAs rdf:resource="http://vocab.nerc.ac.uk/collection/P17/current/29AH/"/>
<void:inDataset rdf:resource="http://vocab.nerc.ac.uk/.well-known/void"/>
</skos:Concept>
</rdf:RDF>



Using BODC vocabularies in SensorML and O&M Profiles

Contact information

Adapt and reduce contact info, changing it to a link to EDMO Code

Old Contact Identification

<sml:contact "owner" "UT™ (CSIC)”P
<gmd:CI_ResponsibleParty>
<gmd:organisationName>
<gco:CharacterString>UTM (CSIC)</gco:CharacterString>
</gmd:organisationName>
<gmd: contactInfo>
<gmd:CI_Contact>
<gmd: address>
<gmd:CI_Address>
<gmd: city><gco:CharacterString>Barcelona</gco:CharacterString></gmd:city>
<gmd:postalCode><gco:CharacterString>>08003</gco:CharacterString></gmd:postalCode>
<gmd: country><gco:CharacterString>SPAIN</gco:CharacterString></gmd: country>
<gmd:electronicMailAddress><gco:CharacterString>utmtel®utm.cmima.csic.es</gco:CharacterString></gmd:electronicMailAddress>
</gmd:CI_Address>
</gmd:address>
<gmd:onlineResource>
<gmd:CI_OnlineResource>
<gmd:linkage>
<gmd:URL>http://www.utm.csic.es</gmd:URL>
</gmd:linkage>
</gmd:CI_OnlineResource>
</gmd:onlineResource>
</gmd:CI_Contact>
</gmd:contactInfo>
<gmd:role “inapplicable"></gmd:role>
</gmd:CI_ResponsibleParty>
</sml:contact>

New Contact Identification, with EDMO Code URL

sml:contact "owner" "UTM (CSIO)” "http://seadatanet.marisZ.nl/v_edmo/print.asp?n_code=248

NEW



EDMO code definition example

http://seadatanet.maris2.nl/v_edmo/print.asp?n_code=2489

Seadatanet search x

&« = seadatanet.maris2.nl/v_edmo/print.asp?n_code=2489
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SeaDataNet European Directory of Marine Organisations (EDMO)
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Other vocabulary integration applications

Other vocabulary entries

<sSweiuom

"m" | "http://vocab.nerc.ac.uk/collection/P@6/current/ULAA" />

666 [W]vocab.nerc.ac.uk/collectic %

& g vocab.nerc.ac.uk/collection/P06/current/ULAA/

This XML file does not appear to have any style information associated with it. The document tree is shown below.

v<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" xmlns:skos="http://www.w3.0rqg/2004/02/skos/core#"

xmlns:dc="http://purl.org/dc/terms/" xmlns:dce="http://purl.org/dc/elements/1.1/" xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#" xmlns:void="http://rdfs.org/ns/void#">
v<skos:Concept rdf:about="http://vocab.nerc.ac.uk/collection/P06/current/ULAA/">

<skos:prefLabel xml:lang="en">Metres</skos:preflLabel>

<gskos:altLabel xml:lang="en">m</skos:altLabel>

<gkos:definition xml:lang="en">Unavailable</skos:definition>

<dc:identifier>SDN:P06::ULAA</dc:identifier>

<dce:identifier>SDN:P06::ULAA</dce:identifier>

<gskos:notation>SDN:P06: :ULAA</skos:notation>

<owl:versionInfo>1</owl:versionInfo>

<dc:date>2005-11-04 12:47:29.0</dc:date>

<skos:note xml:lang="en">accepted</skos:note>

<owl:deprecated>false</owl:deprecated>

<skos:related
<gkos:related
<skos:related
<skos:related
<skos:related

SeaDataNet

rdf
rdf
rdf
rdf
rdf

:resource="http://vocab.nerc.ac.uk/collection/P09/current/BATH/" />
:resource="http://vocab.nerc.ac.uk/collection/P09/current/SLEV/" />
:resource="http://vocab.nerc.ac.uk/collection/P09/current/VAVH/" />
:resource="http://vocab.nerc.ac.uk/collection/P09/current/DPS1/" />
:resource="http://vocab.nerc.ac.uk/collection/P09/current/DPSF/" />



Other vocabulary integration applications

<sml:input "Depth">
<sml :0ObservableProperty "http://vocab.nerc.ac.uk/collection/P@1/current/ADEPZZ01" />
</sml:input>

666 lE]vocab.nerc.ac.uk/collect: x

& e vocab.nerc.ac.uk/collection/P01/current/ADEPZZ01/

This XML file does not appear to have any style information associated with it. The document tree is shown below.

v<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" xmlns:skos="http://www.w3.0rg/2004/02/skos/core#"
xmlns:dc="http://purl.org/dc/terms/" xmlns:dce="http://purl.org/dc/elements/1.1/" xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#" xmins:void="http://rdfs.org/ns/void#">
v<skos:Concept rdf:about="http://vocab.nerc.ac.uk/collection/P0l1/current/ADEPZZ01/">
<skos:prefLabel xml:lang="en">Depth below surface of the water body</skos:prefLabel>
<skos:altLabel xml:lang="en">DepBelowSurf</skos:altLabel>
v<skos:definition xml:lang="en">
The distance of a sensor or sampling point below the sea surface
</skos:definition>
<dc:identifier>SDN:P01::ADEPZ2Z01</dc:identifier>
<dce:identifier>SDN:P01::ADEPZZ201</dce:identifier>
<skos:notation>SDN:P01l::ADEPZZ01</skos:notation>
<owl:versionInfo>1</owl:versionInfo>
<dc:date>2009-11-03 16:19:38.0</dc:date>
<skos:note xml:lang="en">accepted</skos:note>
<owl:deprecated>false</owl:deprecated>
<owl:sameAs rdf:resource="http://vocab.nerc.ac.uk/collection/P09/current/DEPH/"/>
<skos:broader rdf:resource="http://vocab.nerc.ac.uk/collection/P02/current/AHGT/"/>
<skos:related rdf:resource="http://vocab.nerc.ac.uk/collection/P06/current/ULAA/" />
<skos:related rdf:resource="http://vocab.nerc.ac.uk/collection/L22/current/TOOL0442/" />
<void:inDataset rdf:resource="http://vocab.nerc.ac.uk/.well-known/void" />
</skos:Concept>
</rdf :RDF>
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Other vocabulary integration applications

<Swe:uom "IS08601" "http://vocab.nerc.ac.uk/collection/P@1/current/DTUT8601" />

666 vocab.nerc.ac.uk/collecm x

& G vocab.nerc.ac.uk/collection/P01/current/DTUT8601/

This XML file does not appear to have any style information associated with it. The document tree is shown below.

v<rdf:RDF xmlns:rdf="http://www.w3.0rqg/1999/02/22-rdf-syntax-ns#" xmlns:skos="http://www.w3.0rqg/2004/02/skos/core#"
xmlns:dc="http://purl.org/dc/terms/" xmlns:dce="http://purl.org/dc/elements/1.1/" xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#" xmlns:void="http://rdfs.org/ns/void#">
v<skos:Concept rdf:about="http://vocab.nerc.ac.uk/collection/P01/current/DTUT8601/">
v<skos:preflLabel xml:lang="en">
Date and time (UT in IS08601 format to sub-second precision)
</skos:prefLabel>
<skos:altLabel xml:lang="en">UT_IS08601</skos:altLabel>
v<skos:definition xml:lang="en">
String corresponding to format 'yyyy-mm-ddThh:mi:ss.sssZ' or other valid IS08601 string
</skos:definition>
<dc:identifier>SDN:P01::DTUT8601</dc:identifier>
<dce:identifier>SDN:P01l::DTUT8601</dce:identifier>
<gkos:notation>SDN:P01::DTUT8601</skos:notation>
<owl:versionInfo>3</owl:versionInfo>
<dc:date>2014-08-20 16:47:03.0</dc:date>
<skos:note xml:lang="en">accepted</skos:note>
<owl:deprecated>false</owl:deprecated>
<skos:broader rdf:resource="http://vocab.nerc.ac.uk/collection/P02/current/AYMD/"/>
<skos:related rdf:resource="http://vocab.nerc.ac.uk/collection/P06/current/TISO/"/>
<void:inDataset rdf:resource="http://vocab.nerc.ac.uk/.well-known/void" />
</skos:Concept>
</rdf:RDF>
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Relax NG

Relax NG is a schema language for XML.

Specifies a pattern for the structure and content of an XML document.
Is itself an XML document, but it also offers a popular compact non-XML syntax.
Compared to other XML schema languages, Relax NG is very simple, the syntax is intuitive.

Relax NG schema makes sure that all the required elements and attributes are present, and

that some of these have the correct datatype.

<element name="book" xmlns="http://relaxng.org/ns/structure/1.0">
<oneOrMore>
<element name="'page'>
<text/>
</element>
</oneOrMore>
</element>

2
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Relax NG

Example

RelaxNG MAP
I_IQ—{M,O‘—i Iy start Io‘_[() PhysicalSystem JG

htp [ fwww.opengis net/sensormi /2.0

_{ [ PhysicalSystem.content |(Ox @ id

http:/ fwww.opengis.net/gmi/3.2

4 R N ?
€9 description : ,—' description.content !f—) .
2 I [ description.content

L http:/ fwww.opengis.net/gmi/3 21

7 N . ™
¢y identifier @I_{ |denl|her.con!enté(§ - — .
[ [[] identifier.content I@ @ cochpacc/

\ http / fwww.opengis.net/gmi/3.2 p

’ - : :
¢ ¥ identification O,—{ identification.content !f-} ‘
t identification. @ arcrole m
hitp [ fwww opengis net/sensormi /2.0 | D identification.content |Q <
N hetp / fwww w3 org/ 19909/ xlink
@ role m

hetp:/ fwww.ow3.org/1999/xlink )

8 href

hpc/ fwww.ow3 0org/ 1999 /xlink
" 4

¢ ¥ !dentifierList
S ©
hatp:/ fwww.opengis.net/sensormi/ 2.0

¢ 9 classification Of_{ cl:v.s;f»cat.on,content&l(-) —
» [ [ classification.content |& @ href
http:/ fwww.opengis.net/sensormi/ 2.0 ‘ )
hetp:/ fwww.w3.org/1999/xlink )

€9 ClassifierList ]O

hatp:/ fwww.opengis.net/sensormi /2.0

€ validTime O,—'{v.\l.dTimc.conlcn! lf—) — S
Mtp:/ fwww.opengis.net/sensormi/2.0 | [[] validTime.content IQ_[() imePerio ]@

hp:/ /www.opengis.net/gmi/3.2
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Relax NG + Schematron
Reasons

Relax NG + Schematron

Using RelaxNG + Schematron we will apply ISO/IEC 19757.

Embedding Schematron rules in Relax NG is very simple because a Relax NG validator ignores all
elements not in Relax NG namespace. This means that Schematron rules can be embedded in any

element and on any level in Relax NG Schema.
Schematron embedded in Relax NG can easily check all of totalAmount, payments, groups, ...

constraints. And the context definition in the language provides a logical grouping of the

constraints.

- Only one Relax NG file is needed to validate the vessel and all instruments.

2
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Relax NG + Schematron

Reasons

<7xml version="1.0" encoding="UTF-8"7>

<grammar
"http://relaxng.org/ns/structure/1.0"
xmins:a="http://relaxng.org/ns/compatibility/annotations/1.0"
xmlns:swe-="http://waw.opengis.net/swe/2.0"
xmins:sch="http://www.ascc.net/xml/schematron” ) ) ‘ e
xmlns : gnd="http://ww.isotc211.0rg/2005/gnd" <define gml.identifier”>
xmlns:gco="http://www.1isotc211.0rg/2005/gco" T -
xmlns:sml="http://www.opengis.net/sensorml/2.0" f‘ """.SCHEMATRON —
xmlns :x1ink-"http://www.w3.0rg/1999/x1ink" i‘ <5Ch-"°:\fe'_‘”; Oon dec/chatitd
xmlns:gml="http://www.opengis.net/gml/3.2" | <sch:t1: e>Req <"SC1:;;t & . §
"http://www.w3.0rg/2001/XMLSchema-datatypes”™> " <sc .ruhe S yséca. Y;tET.Z. ) 1
. " oy " .« 7/ : " : t ! t(gml:identifier) = 1">
<sch:ns gml http://www.opengis.net/gml/3.2"/> <sch:assert countig er) = L
<sch:ns ‘sml" "http://www.opengis.net/sensorml/2.0"/> | Ther:hshglllge :ne 02: onlé)one gml:identifier” for
any PhysicalSystem. (Req
<start>
<element "sml:PhysicalSystem"> <{5Ch:°559"t>
<ref “sml.PhysicalSystem”/> / :/SC:£"U19>
</element> </Sch:pattern>
</start> Schematron <sch:pattern>
<define "sml.PhysicalSystem”s <sch:title>Req 46</sch:title>
<ref “ng.iZ"/> d (3'11t)€3(’(’€3(’ <sch:rule "sml:PhysicalSystem/gml:identifier"”>
<ref "gml.description"/> | <sch:assert "@codeSpace = "uniquelD' ">
<ref "gml.identifier"/> The value of the "codespace” attribute of a
<ref "eml.identification"/> “gml:identifier" must be "uniqueID". (Req 46)
<ref "sml.classification"/> | <(5Ch'°559"t>
<ref "sml.validTime"/> </sch:rule>
<ref "sml.capabilities"/> <{sch.pottern>
<ref "sml.contacts"/> == SCHEMATRON .
::ZZ ~2:}:g?25253?3§10n > <element "géi:identiFie*“;
<ref "sml.inputs"/> <a:documentation>Local Identifier (for further reference)
<ref "sml .outputs”/> k/a:docuqentation> ) )
<ref veml .attachedTo" /> <attribute codeSpace”>
<ref "sml.position"/> ‘t?Xt/>
<ref "sml.components”/> </attribute>
</define> </glement>
</define>
<define “gml.id">
<a:documentation>Local Identifier (for further reference)</a:documentation>
<attribute 'gml:1d">
<data "ID"></dato>
</attribute>
</define>
<define “gml.description”>
<element 'gml :description”>
<ref 'string"/>
</element>

</define>



Relax NG + Schematron

Reasons

Application example

1O 0O 0 Validate with
URL: [S_NET-NEW/sensorML/Schema/Relax%ZONG/Grawmeter_Relax.rng v | o -
Schema type: RelaxNG XML syntax v (V¥ Embedded schematron rules
Public ID:

Schematron phase:

? Cancel [ OK ]

12 <|-- sssssssssssssscsssssssssssss -- >
13 <!-- SYSTEM DESCRIPTION -=>
14 <l-- mmmmmemmsmmmsmsmmssssme—memmee - >
15
16 <~ <gml :description>LaCoste! Romberg Air: Sea II gravimeter at R.V. Sarmiento de
17 Gamboa</gnl :description>
18
19 <gml:identifier uniquelD”/>
_ <gml:identifier uniquelD2"/>
21 <!--<gml:identifier codeSpace="\&quot;uniqueld\&quot;”/>-->
22 v <sml:identification>
23 = <sml:IdentifierList>
24 = <sml:identifier>
25 v <sml:Term ‘http://mmisw.org/ont/100s/definition/sensorlID. html™>

¢ © E [Schematron 1.5) There shall be one and only one “gml:identifier” for any PhysicalSystem. (Req 46) (count(gml:identifier) = 1) [assert]

Results
Info Description - 3 items
29S5G_GRAVIMETER.xmI, schema “Gravimeter_Relax.rng” (1 item)
RELAX NG 0o - E Uing) element "gml:identifier” not allowed here; expected element “sml:identification”
29SG_GRAVIMETER.xml (2 items)
0o - E [Schematron 1.5] There shall be one and only one “gml.identifier” for any PhysicalSystem. (Req 46) (count(gml:identifier) = 1) [assert]
SChematron # 0o - E [Schematron 1.5) The value of the “codespace” attribute of a "gml:identifier” must be "uniquelD". (Req 46) (@codeSpace = ‘uniquelD’) [assert)



Profiles + Java Application
How to use RelaxNG
How to use Relax NG profiles in Java Application (i.e. Mikado)

Jing

http://www.thaiopensource.com/relaxng/jing.html

The Java XML Validation API

http://www.ibm.com/developerworks/library/x-javaxmlvalidapi/

2
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QOO

Profiles + Java Application

Example

EB @ (+ @ http://www.utm.csic.es/RegisterSensor

Register a new Sensor

) ¢

L ()

Create a new Vessel

Vessel Name | text

Identifier

Description

text

text

Create a new Instrument

[Select a Vessel v ]

Sarmiento de Gamboa

Garcia del Cid

[ Instrument

A

Gravimeter

Navigation System
Weather Station

Termosalinometer

N (<[>




SOS

How does it works

SensorML and O&M files by using SOS

Data consumer Data producer

\ 4

Producer
v
< BN -
IJIAIBS SOS

\ 4

Consumer
v

GetCapabilities RegisterSensor

Add a new
sensor

<€

Information on
the service

<€

Capabilities SensorID

DescribeSensor Add new InsertObservation

measure

<€

Information on
the sensor

<€

Sensor description ObservationID

9JIAJIDS SOS

\ 4
\ 4

GetObservation InsertObservation

Retrieve data

<€

Add new
measure

<€

Observations ObservationID

v

B
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O&M

Parts of information

Kind of information

Identification
—i-{ id

- Statl C | Acronym

~i-{ Name

- Dy n a m I C ~ | EDIOS Series Reference

Where
1 Bounding box

-/ Feature of interest

Measurement depth

B Z} Bathymetry depth Static part

when

| Bounding Time
D[Instrument / Sensor Package ]e ----------- Data Set
— ' How

=i} Sampling Geometry

~ | Sampling Rate

| Procedure

What

Property 1 }- SDN:PO1

| Observed Property Property ... j-y SDN:PO1
Property N }-y SDN:PO1

Result
| Parameter Validation
1. Link to CDI Dynam|c part
- Data choice 2. Link to NetCDF file service

3. Embeded data coded

2
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SOS
Stages of approach

Stages of approach

- Step 1

Produce SensorML

Create an O&M Template

- Step 2

Embedded expression (Data)

/

Add dynamic part on O&MZ_, Point to netCDF

\ Point to ODV

2
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SOS approach
options
We have two options;:

Specific developed or adapted SOS implementation

Very simple implementation
Only a few interfaces

Storing directly XML files (O&M, SensorML)
SensorML 2.0

Difficulties:
Long term maintenance

Not community of developers and users
Evolution over the time

Already existing SOS implementation

Best option: 52N

Big community of developers
Difficulties:

SensorML 1.0
Very restrictive in validation

2
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SOS UTM

Self SOS implementation example

e
Y (...

()

http//Awvww.utm.csic.es/

nttp.//Amwvww.utm.csic.es/ds/
GetMap&init=x8&end=y

ttp/Avww.utm.csic .es/ds/GetDataAndPos?
parameter=p8init=x&end=y&format=csv

Underway Dara Acquisition
Agent 1

http:/Avww.utm.csic.es/ds/GetData?
parameter =plinit=x8&end=y&format=csv

\.\X\.A.

Instrument = Driver — UDP (rmea/ csv) ——» Udp in udp out [~t=——p XX X.255/x http//www.utm.csic.es/ds/GetBoundingBox?

HEST _'——47. init=x&end=y

—’-‘_’//'/’-————'D DATA
File At Mysql SERVER

DB | ™ /datos

hitp:/Awww.itm.csic.es/ds/events/GetEvent?
Conf P d=x
RENB
http:/Awww.tm.csic.es/ds/events/DeleteEvent?
d=x

,//

http:/Awww.itm.csic.es/ds/events/InsertEvent?
subject=x&tool=x&action=x&..

> http//x.x.x.x:p/DescribeSensor
SensorMl. 1> | REST

http//x.x.x.x:p/GetObservation

O&M
Template

UDA Agent n

http//www.utm.csic.es/sos/kvp?
/V service=S0S8request= C tCapabiities
Ibstrument 7——» Driver » udpin Udp OUt i XX X.255/% SOS

http://Awww.utm.csic.es/sos/kvp?

[ ~ o i o o o o e o
SERVER IR service=S0S J‘.wqm-* DescribeSensor&proced

ure sl _xoox

\ hitp:/AMwww.Litm.csic.e s/ sos'kvp?

service=SOS&request=GetCbservation&proced

File M+ Mysqg

DB ¥ /datos
Cont =P

ure =10 _xoox

RBENB

zabbix

http//x.xx.xq/DescribeSensor We

SensorMl. — T REST

L
/V \
—

m

Discovery & Registry

http//x.x x.xq/GetCbservation
O&M

Template
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SOS UTM

example of use - CAPABILITIES

CAPABILITIES

http://www.utm.csic.es/sos/kvp?service=SOS&request=GetCapabilities

€« & www.utm.csic.es/sos/kvp?service=SOS&request=CGetCapabilities

This XML file does not appear to have any style information associated with it. The document tree is shown below.

v<sos:Capabilities xmins:sos="http://www.opengis.net/sos/2.0" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance” xmlns:ows="http://www
xmlns:xlink="http://www.w3.0rg/1999/x1ink"” xmlns:fes="http://www.opengis.net/fes/2.0" version="2.0.0" xsi:schemaLocation="http://www.ope
http://schemas.opengis.net/filter/2.0/filterAll.xsd http://www.opengis.net/sos/2.0 http://schemas.opengis.net/sos/2.0/sosGetCapabilities
http://www.opengis.net/ows/1.1 http://schemas.opengis.net/ows/1.1.0/owsAll.xsd">
v<ows:Serviceldentification>
<ows:Title>utmSOS</ows:Title>
vy<ows:Abstract>
utmSOS Sensor Observation Service - Data Access for the Sensor Web
</ows:Abstract>
<ows:ServiceType>0GC:S0S</ows:ServiceType>
<ows:ServiceTypeVersion>2.0.0</ows:ServiceTypeVersion>
v<ows:Profile>
http://www.opengis.net/extension/S0SDO/1.0/observationDeletion
</ows:Profile>
v<ows:Profile>
http://www.opengis.net/spec/OMXML/1.0/conf/categoryObservation
</ows:Profile>
v<ows:Profile>
http://www.opengis.net/spec/OMXML/1.0/conf/countObservation
</ows:Profile>
v<ows:Profile>
http://www.opengis.net/spec/OMXML/1.0/conf/geometryObservation
</ows:Profile>
v<ows:Profile>
http://www.opengis.net/spec/OMXML/1.0/conf/measurement
</ows:Profile>
v<ows:Profile>
http://www.opengis.net/spec/OMXML/1.0/conf/textObservation
</ows:Profile>
v<ows:Profile>
http://www.opengis.net/spec/OMXML/1.0/conf/truthObservation
</ows:Profile>
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SOS UTM

example of use - Describe sensor

DESCRIBE SENSOR

Navigation System
http://www.utm.csic.es/sos/kvp?service=SOS&request=DescribeSensor&procedure=1D_295G_ NAVIGATION_SYSTEM

&~ C www.utm.csic.es/sos/kvp?service=SOS&request=DescribeSensor&procedure=I1D_295GC__ NAVIGATION_SYSTEM

This XML file does not appear to have any style information associated with it. The document tree is shown below.

xmins:gmde"http: //www.isotec21ll.0rg/2005/gmd™ xmins:geco="http://www.isote2ll.0rqg/2005/gco™ xmins:xlink="http://www.w3.0rqg/1999/x1ink"
xmlns:gml="http://www.opengis.net/gml/3.2" xmins:swe="http://www.opengis.net/swe/2.0" xsi:schemalocation="http://www.opengis.net/sensorML/2.0
http://www.utm.csic.es/SensorWeb/Schemas/sensorML/2.0/sensorML.xsd™ gml:id="ID 295G__ NAVIGATION SYSTEM">

€Claa TSNNSO SE=SEEEE=ESSRRERSR p—
<l=- SYSTEM DESCRIPTION -
Cl e .- p—

v<gml:description>
Integrated Navigation System onboard R.V. Sarmiento de GCamboa
</gml:description>
<gml:identifier codeSpace="uniquelD"/>
v<sml:identification>
v<sml:IdentifierList>
v<gml:identifier>
v<sml:Term definition="uniquelD">
<sml:label>uniquelID</sml:label>
<sml:value>urn:utm:295G_INTEGRATED_NAVIGATION_SYSTEM</sml:value>
</sml:Term>
</sml:identifier>
v<sml:identifier>
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SOS UTM
example of use - Describe sensor

Weather Station

http://www.utm.csic.es/sos/kvp?service=SOS&request=DescribeSensor&procedure=ID_29SG_WEATHER_STATION

&« C www.utm.csic.es/sos/kvp?service=SOS&request=DescribeSensor&procedure=ID_29SG_WEATHER_STATION

This XML file does not appear to have any style information associated with it. The document tree is shown below.

v<?xml-model

href="../../SensorML/Esquemas OGC/SensorML2.0/Final%20Version/schema/Modificat/physical system.sch" type="application/xn
?2>

v<sml:PhysicalSystem xmlns:sml="http://www.opengis.net/sensorML/2.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:gco="http://www.isotc21ll.0rg/2005/gco” xmlns:gmd="http://www.isotc21l.0rg/2005/gmd" xmlns:xlink="http://www.w3.o0rg/

xmlns:gml="http://www.opengis.net/gml/3.2" xmlns:swe="http://www.opengis.net/swe/2.0" xsi:schemaLocation="http://www.open:
http://www.utm.csic.es/SensorWeb/Schemas/sensorML/2.0/sensorML.xsd" gml:id="ID 29SG_WEATHER_ STATION">
<|-- ===s=s=cccccscsccccssss=s=== -

<|—-

v<gml:description>
Weather Station Geonica MTD-3000 at R.V. Sarmiento de Gamboa
</gml:description>
<gml:identifier codeSpace="uniqueID"/>
v<sml:identification>
v<sml:IdentifierList>
v<sml:identifier>
v<sml:Term definition="uniqueID">
<sml:label>uniquelID</sml:label>

<sml:value>urn:utm:SARMIENTO_WEATHER_STATION</sml:value>
</sml:Term>

</sml:identifier>
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SOS UTM

example of use - Get observation

GET OBSERVATION

Navigation System
http://www.utm.csic.es/sos/kvp?service=SOS&request=GetObservation&procedure=I1D_295G__NAVIGATION_SYSTEM

& & www.utm.csic.es/sos/kvp?service=SOS&request=GetObservation&procedure=ID_29SG__NAVIGATION_SYSTEM

This XML file does not appear to have any style information associated with it. The document tree is shown below.

v<om:O0M Observation xmlns:om="http://www.opengis.net/om/2.0" xmlns:swe="http://www.opengis.net/swe/2.0" xmlns:xsi="htt
xmlns:xlink="http://www.w3.0rg/1999/x1link" xmlns:gml="http://www.opengis.net/gml/3.2" xmlns:md="http://www.isotc211l.c¢
xmlns:gco="http://www.isotc21ll.0org/2005/gco"” gml:id="ID 29SG INSTANT NAVIGATION" xsi:schemaLocation="http://www.openc
http://schemas.opengis.net/om/2.0/observation.xsd http://www.opengis.net/swe/2.0 http://schemas.opengis.net/sweCommor
<!-- Description -
v<gml:description>
Instant Navigation Data of Sarmiento de Gamboa vessel
</gml:description>
<!-- Name -->
<gml:name>Sarmiento Instant Navigation Data</gml:name>
<l== Type =-=>
<om:type xlink:href="http://www.opengis.net/def/observationType/0OGC-OM/2.0/0M ComplexObservation"/>
<!--~ Phenomenon Time -->
v <om:phenomenonTime>
v<gml:TimeInstant gml:id="phenomenonTime">

<gml:timePosition>2014-09-18T12:30:28</gml:timePosition>
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SOS UTM

example of use - Get observation

Weather Station
http://www.utm.csic.es/sos/kvp?service=SOS&request=GetObservation&procedure=I1D_295SG_WEATHER_STATION

& e www.utm.csic.es/sos/kvp?service=SOS&request=CetObservation&procedure=ID_29SGC_WEATHER_STATION

This XML file does not appear to have any style information associated with it. The document tree is shown below.

v<om:OM Observation xmlns:om="http://www.opengis.net/om/2.0" xmlns:swe="http://www.opengis.net/swe/2.0" xmlns:xsi="http://www.
xmlns:xlink="http://www.w3.0rg/1999/x1link" xmlns:gml="http://www.opengis.net/gml/3.2" xmlns:md="http://www.isotc2ll.0rqg/2005/
xmlns:gco="http://www.isotc21ll.0rg/2005/gco” gml:id="ID 29SG_INSTANT WEATHER STATION" xsi:schemaLocation="http://www.opengis.
http://schemas.opengis.net/om/2.0/observation.xsd http://www.opengis.net/swe/2.0 http://schemas.opengis.net/sweCommon/2.0/swe
<l-~ Description -2
v<gml:description>
Instant Weather Observation made onboard Sarmiento de Gamboa vessel
</gml:description>
<l-- Name -->
<gml:name>Sarmiento Instant Weather Observation</gml:name>
<l-- Type -=>
<om:type xlink:href="http://www.opengis.net/def/observationType/0GC-OM/2.0/0M_ ComplexObservation"/>
<!-- Phenomenon Time -->
v <om:phenomenonTime>
v<gml:TimeInstant gml:id="phenomenonTime">
<gml:timePosition>2014-09-18T12:30:55</gml:timePosition>
</gml:TimeInstant>
</om:phenomenonTime>
<om:resultTime xlink:href="#phenomenonTime" />
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