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The Starting Point

M |t's a Domain Model
With relations
Observations 4 All

M How to put this in STA?
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Layer
Non-pedogenic
vertical extent

SoilPlot

Location where
soil profiling
is carried out
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SoilSite

SoilSite

::5oilSite
+ inspireld: Identifier [0..
+ geometry: GM_Object

«avoidable»

::Soilsite
+ validFrom: DateTime

«lifeCycleinfo, voidable»
2:SoilSite

+ soilinvestigationPurpose: SoilinvestigationPurposeVaue

+ validTo: DateTime [0..1]

+ beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

1]

+locatedOn

+isObservedOnLocation

Soilplot
SoilPlot

::5oilPlat
+ inspireld: Identifier [0..1]
+ soilPlotLocation: Location

SoilProfile

Soil characlerisalion
by ite vertical extent

+isPartOf7f 1

+isDescribedBy "&1..*

SoilLayer
SoilLayer

Horizon
Homogeneous
pedogenic
vertical extent

::SoilLayer

+ layerType: LayerTypeValue

:ProfileElement

+ inspireld: Identifier [0..1]

+ profileElementDepthRange: RangeType
wvoidables

::SoilLayer

+ layerRockType: LithologyTerm [0..%]

+ layerGenesisProcess: EventProcessTerm [0..1]

+ layerGenesisEnvironment: EventEnvironmentTerm [0..1]

+ layerGenesisProcessState: LayerGenesisProcessSt ateVaue [0..1]

:ProfileElement

+ particleSizeFraction: ParticleSizeFractionType [1..¥]

wlifeCyclelnfo, voidablex»
::PrafileElement
+ beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

0.1 1.

=| + soilPlotType: ScilPlotTypevalue
wlifeCyclelnfo, voidablex

::SoilPlot

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

+location/(\1

+observedProfile\ (/1
SoilProfile
SoilProfile SoilBody
::SoilProfile SoRn
+ inspireld: Identifier [0..1] :SoilBody
«avoidable» +  inspireld: Identifier [0..1]

= + geometry: GM_MultiSurface
ETA i 1 P +isDescribedBy & o B

localldentifier: CharacterString [0..1] «voidahlen

WRBSoilName: WRBSoilNameType 1.+ :SoilBody

otherSoilName: OtherSoilNameType [0.. %]
validFrom: DateTime
validTo: DateTime [0..1]

+ soilBodyLabel: CharacterString

+ o+ o+ o+

«lifeCycleinfo, voidable»
::SoilBody
+ beginLifespanversion: DateTime
+ endLifespanVersion: DateTime [0..1]

«wlifeCyclelInfo, voidable»
::SoilProfile

+ beginLifespanversion: DateTime
+ endLifespanVersion: DateTime [0..1]

+isPartOf R]

+|sDescr|bedBy\i 1.*

SoilHerizon
SoilHorizon

::ProfileElement

+ inspireld: Identifier [0..1]

+ profileElementDepthRange: RangeType
wvoidables

::5oilHorizon

+ FAOHorizonNotation: FAOHorizonNotationType

+ otherHorizonMotation: OtherHorianNotatiorType [0.. %]

s:ProfileElement

+ particleSizeFraction: ParticleSizeFractionType [1..%]
ulifeCyclelnfo, voidablex»

sProfileElement

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]




How to put Soil Features in S

Soilsite

soilsite]

:Sollsite

+ inspireld: identifier [0..1]
+  geometry: GM_Object

+

+locatedOn  +isObservedonLocation

soilPlot

zsoilPlot
+ inspireld: identifier [0..1]

«voidable» L
:Soilste 0.1 1.%|+  solllotType: SoilPlotTypevalue
+ validFrom: DateTime «lfecyclelnfo, voidable»
+ validTo: DateTime [0..1] zsoilPlot
ifeCycleinfo, voidable» + beginLifespanversion: DateTime
sSoilSite + endLifespanVersion: DateTme [0..1]
+ beginLifespanVersion: DateTime S
+  endLifespanVersion: DateTime [0..1] Hocation!
+observedprofiley /1
SoilProfile
soilProfile SoilBod)
s:soilProfile Sofbody
+  inspireld: Identifier [0..1] e
«voidable» + inspireld: Identifier [0..1]
z:soilProfile + geometry: GM_Multisurface
£ WaBSolame: WRBSoMN r[m] -
+ oilName: WRBSoilNameType Tox o
+ othersoilName: OthersoilNameType [0..*] | aktad) .
. oD + soilBodyLabel: Characterstring
+ validTo: DateTime [0..1] «lifeCycleinfo, voidable»
lifeCycleinfo, voidable SoilBody
ssottrofie + beginLifespanversion: DateTime
& begintfespanersons DatoTeng +  enduifespanversion: DateTime [0..1]
+  endLifespanversion: DateTime
+ispartof sspartof 1\
sisDescribedsy 1.* wisDescribedsy| 1.
SollLayer SoilHorizon|
soillayer soilHorizon
zSoillayer sprofileElement
+ layerType: LayerTypevalue + inspireld: identifer [0..1]
sProfieElement +  profileElementDepthRange: RangeType
+  inspireld: identifier [0..1] «woidable»
+  profileElementDepthRange: RangeType z:SoilHorizon
«woidable + FAOHorizonNotation: FAOHorizonNotationType:
sSoillayer + otherHorizonNotation: OtherHorizmNotatiarpe [0..%]
+ layerRockType: LithologyTerm [0..*] =ProfileElement
+  layerGenesisProcess: EventProcessTerm [0..1] +  particlesizeFraction: ParticlesizeFractionType [1..*]
+ . (0.1] ]] «ifeCycleinfo, voidable»

sProfileElement

+  particlesizeFraction: ParticleSizeFractionType [1..%]
«lifeCycleinfo, voidable»

siProfileclement

+  beginLifespanversion: DateTime

+ endifespanversion: DateTime [0..1]

sProfileclement
+ begilifespanversion: DateTime
+ endLifespanversion: DateTime [0..1]

TA Th

ObservedProperty

Sensor +id: <<idTypas>
+name; String
+ id: <<idType=> + definition: UR|
+ name: String + description: String
+ descriplion: String + properties: JSONObject
+ properties: JSONObject
+ encodingType: String t’?mmpm')m
+ metadata; <<any>> Datastraams
hSEnsor 0.*
1
Datastream :
0. Observation
+id: =<idType=>
+ name: String Observations | + id: <<idType>>
+ description: Sfring ™ 0.1 | +result; <<any==
: + observation Type: ValuaCode ‘Dalastream + phenomenonTime: TM_Object
Th'"% =+ unitom t 1 +resultTime: TM_Instant [0..1]
1 q..| + chservedArea + validTime: TM_Period [0..1]
Thin + phenomenonTime: TM_Period [0..1] + resultQuality: D2_Elernent [0..1]
g +* resull'l'l_me: TM_Penpd [0.1] + paramelers: JSONObject
+ id: <<idType>> + properties; JSONObject ~ Observafions,
+ name: String o
+ descriplion: String
+ properties: JSONObject z T 5
Things HistoricalLocations FeatureOfintarest
Things i o.* 1
0.
Locations HistoricalLocation FeatureOfinterest
0.* + id: <<idTypa=> + id: =<idTypes>
+ name: String + name: String
Location + daseription: Siring + deseription: String
+id: <<idType>> + properties; JSONObject + properties; JSONObject
AT ArSh ; - - + encoding Type: String
e pﬁm':wa HistoricalLocations +fealure; <<any=>
+ properties: JSONObject Locations h
+ ancading Type: String 1.
+ location: <<any=>
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A simpler example

M To reduce diagram complexity

Building

+id: <<idType>>

+ name: String

+ description: String

+ properties: JSONObject

Building
1

Rooms
0.*

Room

+id: <<idType>>

+ name; String

+ description: String

+ properties: JSONObject

Room
1

Windows
0.*

Window

+id: <<idType>>

+ name: String

+ description: String

+ properties: JSONObject

\
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Option 1 - Pure STA

B Model all entities as Thing ObservedProperty

Sensor +id: <<idType>>
+ name: String
G H h Th H H / +id: <<idType>> + definition: URI
|Ve eaC I ng a p rOpertles type + name: String + description: String
+ description: String + properties: JSONObject
+ properties; JSONObject
+ encodingType: String ?bservedProperty
+ metadata: <<any>> Datastreams
Sensor 0.*
1
Datastreams Datastream
. Ad va nta es 0.5 Observation
» +id: <<idType>>
+ name: String Observations | + id: <<idType>>
+ description: String 0.* | + result: <<any>>
1 00 % ST A : _| + observationType: ValueCode Datastream * + phenomenonTime: TM_Object
Thing Datastreams | + unitOfMeasurement 1 + resultTime: TM_Instant [0..1]
1 0..| + observedArea + validTime: TM_Period [0..1]
Thin + phenomenonTime: TM_Period [0..1] + resultQuality: DQ_Element [0..1]
g + resultTime: TM_Period [0..1] + parameters: JSONObject
+id: <<idType>> + properties: JSONODbject ObservationsA
+ name: String 0.7
+ description: String
. + properties: JSONObject < . -
. D ISa d van t a g es — Thlngs HistoricalLocations FeatureOfinterest
0 ings 1.. 0.* V1
. . . Locations HistoricalLocation FeatureOfinterest
Relations between specialized 0 6 <<idType> e
t h | N g e ntlt | es are | Ost Location : zzg:?;p?tor::gstring . : zzzc?i:ng::gstring
+id: <<idType>> + properties: JSONObject + propzl:lieﬁr: JSOSr:JtC_)bject
+ name: String et ’ + encoding lype: String
+ description: String H|stor|caILOcat|c(>)n§ * fealure: <<any>>
+ properties: JSONObject Locations "
+ encodingType: String 1,.*
+ location; <<any>> <
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Option 2 - Shadow Things

M Add Entities attached to Things
Give each Thing a properties/type

M Advantages
100% STA

Relations are fully exposed
Full Query/Expand

M Disadvantages

All domain entities duplicated
- Double maintenance
Things in between
Room - Thing — Datastream

Room - Thing — Location

Building

+ id: <<idType>>

+ name: String

+ description: String

+ properties: JSONObject

Building
1

Rooms
0.*

Room

+ id: <<idType>>

+ name: String

+ description: String

+ properties: JSONODbject

Room
1

Windows
0.x

Window

+ id: <<idType>>

+ name: String

+ description: String

+ properties: JSONODbject

Euilding

0.1

Datastream

+ id: <<idType>>

+ name: String

+ description: String

+ observationType: ValueCode

+ unitOfMeasurement

+ observedArea

+ phenomenonTime: TM_Period [0..1]
+ resultTime: TM_Peried [0..1]

+ properties: JSONODbject

Datastreamsh
0"i
Thing
y!
0.1 Thing

Thing | + id: <<idType>>
Eoom D..% + name: String

ot description: String

Thinﬁ + properties: JSONObject
0.1 AThings

Window

0.r

Locations
0."y

Location

+id: <<idType>>

+ name: String

+ description: String

+ properties: JSONODbject
+ encoding Type: String

+ location; <<any>>
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Option 3 - Thing-less

M Replace Things with Domain Entities

Building
+id: <<idType>> »
A 4 name: String TRyl
. dva nta g es Buﬂdlr(\)g.;-f + description: String Building

0.1
+ properties: JSONObject

Relations are fully exposed Buiding Datastreams
0.1y
Rooms
Full Query/Expand ) 0. Datastream
Q y p Location <
<< Location Room +id: <<idType>>
- : +id: <<idType>> 1 - =
Perfect for Domain Client : g sine + id: <<idType>> FEEIE .
e e Location Rooms | * name: String Room + observationType: ValueCode
+ properties: JSONObject 1 0.+ | + description: String 0.1  Datastreams| * unitOfMeasurement
+ encodingType: String B + properties: JSONObject 0 * + observedArea
+ location: <<any>> L ocation ! Room " |+ phenomenonTime: TM_Period [0..1]
1 1 + resultTime: TM_Period [0..1]
. Windows + properties: JSONObject
. D ISadva ntageS 0.* DatastreamsA
0.x
Window
N Ot STA +id: <<idType>>

— . : -
1 iccl Wind + name: String Vind
— Things are missing ndows e pacr SR Window

+ properties: JSONObject

\
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Option 4 - Thing Views

B Model all Domain Entities

Building
+id: <<idType>>

Buildings iﬂZQﬁépﬁgL"-gsmng :Building
- - - -* . 0-1
Replace Things with a DB-View + properties: JSONObject
: : : : ' Buildin
merging all entity information g Datastreams
0..1
Rooms y
) 0.* Datastream
Location -
— Location Room +id: <<idType>>
+id: <<idType>> 1 +name: String
. Ad + name: String +id: <<idType>> + description: String
description: String y + name:; String o 3
Va nta es it Hon . Location Rooms -oung Room + observationType: ValueCode
g m oo
+ Iocation'g<ign-y>> = -« e ' l 0. [
0 : Location Room + phenomenonTime: TM_Period [0..1]
1 OO /0 STA N ocations 1 1 + resultTime: TM_Period [0..1]
N + properties: JSONObject
0. Windows
Re I atIOnS are fu I Iy eXpOSEd 0.* Datastreams A Ngataslreams
0.x W
Window
Full Query/Expand e v 5
. . Windows : E:;T:?i:pﬁgir:gstring " Window
Perfect for Domain Clients 0" | properiis: JSONObject 0.1
Thing (DB-View)
H | +id: <<idType>> »
M Disadvantages i + name: Sting g
0.* | + description: String 1
2 " | + properties: JSONObject
/
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Back to Soil Things
M https://ogc-demo.k8s.ilt-dmz.iosb.fraunhofer.de/FROST-SoilThings/v1.1/

B https://ogc-demo.k8s.ilt-dmz.iosb.fraunhofer.de/FROST-S0ilThings/ODATA 4.01/$

metadata?$format=json

Location
0.1

Location

+id: <<idType>>
+ name: String
+ description: String

+ properties: JSONODbject
+ encodingType: String
+ location: <<any>>
Locations Location
0.* 0.1

Location
0.1

Sensor

+id: <<idType>>

+ name: String

+ description: String

+ properties: JSONObject
+ encoding Type: String

+ metadata: <<any>>

SoilHorizons | * Name: String

0./ + description: String
+ properties: JSONObject

SoilSite SoilPlot
LocatedOn
+id: <<idType>> 0.1 +id: <<idType>> SoilPlot
SoilSites | * Name: String IsObservedOnLocation| + hame: String 0.1
0..+| + description: String 0..*| + description: String
+ properties: JSONObject + properties: JSONObject
PlotLocatio
0.1
ObservedProfile
0.1
SoilLayer SoilProfile )
IsDescribedByLayer SoilProfile
+id: <<idType>> 0.* +id: <<idType>> (0.1
SoilLayers + name: String lsPartOf| + hame: String
0..+| + description: String 0..1| + description: String
" | + properties: JSONObject " | + properties: JSONObject
IsPartO IsDescribedBy
0.1 0.*
IsDescribedByHorizon HasSoilBody
0.* 0.1
SoilHorizon SoilBody
SoilBody
| +id: <<idType>> +id: <<idType>> (0.1

Datastreams

ObservedProperty

ASensor +id: <<idType>>
1 + name: String
+ definition: URI
+ description: String
Datastreams Datastreams + properties: JSONObject
0.y v0.-” ObservedProperty
Datastream Datastreams 1
0.*
+id: <<idType>> -
+ name: String
+ description: String
+ observationType: ValueCode Observation
0|t unitOfMeasurement
" | + observedArea Observations | + id: <<idType>>
+ phenomenonTime: TM_Period [0..1] 0.* | + result: <<any>>
+ resultTime: TM_Period [0..1] Datastream + phenomenonTime: TM_Object

DatastreamsA

+ properties: JSONObject

ADatastreams
0.* 0.~

+ name: String
+ description: String
+ properties: JSONObject

All above entities have links to Location and Datastream,
but for clarity only half these links are shown.

Things

Thing (DB-View) Thing

o.*

+id: <<idType>>

+ name: String

+ description: String

+ properties: JSONObject

1

+ resultTime: TM_Instant [0..1]

+ validTime: TM_Period [0..1]

+ resultQuality: DQ_Element [0..1]
+ parameters: JSONObject

Observations
0.

FeatureOfinterest
1

FeatureOfinterest

+id: <<idType>>

+ name: String

+ description: String

+ properties: JSONObject
+ encodingType: String

+ feature: <<any>>



https://ogc-demo.k8s.ilt-dmz.iosb.fraunhofer.de/FROST-SoilThings/v1.1/
https://ogc-demo.k8s.ilt-dmz.iosb.fraunhofer.de/FROST-SoilThings/ODATA_4.01/$metadata?$format=json
https://ogc-demo.k8s.ilt-dmz.iosb.fraunhofer.de/FROST-SoilThings/ODATA_4.01/$metadata?$format=json

Example Queries

B https://ogc-demo.k8s.ilt-dmz.iosb.fraunhofer.de/FROST-SoilThings/
v1.1/SoilPlots?$filter=ObservedProfile/IsDescribedByHorizon/Datastreams/
ObservedProperty/name eq 'grensduidelijkheid’

B https://ogc-demo.k8s.ilt-dmz.iosb.fraunhofer.de/FROST-SoilThings/

v1.1/SoilPlots?
$select=id,name&
$expand=0ObservedProfile(

$select=id,name;
$expand=IsDescribedByHorizon

Sensor

+id: <<idType>>
+name: String
+ description: String

$select=id,name

but for cl

Thing (DB-View)
+id: <<idType>>

Things
e

+ name: String
+ description: String
+ properties: JSONObject

+name: String

+ description: String

+ properties: JSONObject
+ encodingType: String
+feature: <<any>>

Soilsite | SoilPlot + properties: JSONObject
LocatedOn i e““:'"glnf- =t ObservedProperty
+id: <<idType>> 0.1 +id: <<idType>> SoilPlot IR S T
los, + name: String T IsObservedOnLocation| * name: Siring 0.1 Sensor +id: <<idType>>
Soﬂs:;ef + description: String sobservedOnLocal‘\)or: + description: String 1 +name: String
" | + properties: JSONObject " | + properties: JSONObject + definition: URI
PlotLocat + description: String
ot acao‘; Datastreams. Datast + properties: JSONObject
Location 0. 0.* ObservedProperty
0.1 ObservedProfile Datastream Datasireams 1
Location +id: <<idTy
. ] : <<idType>>
+id: <<idType>> Softayer ayer SolRrotlo SoilProfile e =gl
+name: String +id: <<idType>> +id: <<idType>> t desmp‘m".'l?"z"g ValueCode i
+description: String Tocation  SoilLayers| * hame: String \sPartof| + hame: String Datastreams +unil01Measu!:m‘em Observation
+ properties: JSONObject 0.1 0. | + description: String 0.1, * description: String * e
+encodingType: String g "' | + properties: JSONObject " + propertes: JSONObject ki Observations | id: <<idType>>
N localionTecany - : + phenomenonTime: TM_Period [0..1] 0. |+ result: <<any>>
Ly IsDescribedBy + resultTime: TM_Period [0..1] Satastieam + phenomenonTime: TM_Object
Locations! Location 0. + properties: JSONObject 1 + resultTime: TM_Instant [0..1]
0.* 0.1 b O +validTime: TM_Period [0..1]
M 0.t + resultQuality: DQ_Element [0..1]
Bs[zescnbedByHonzon lo-ia1ssonBody 0. + parameters: JSONObject
= 0
SoilHorizon SoilBody 0.*
SoilBody
+id: <<idType>> +id: <<idType>> 0.1
SoilHorizons | * name: String +name: String I:eatureoﬂnterest
0..| * description: String + description: String
" | + properties: JSONObject + properties: JSONObject FeatureOfinterest
All above entities have links to Location and Datastream, +id: <<idType>>
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Standard STA Client can read Soil Things
B https://apidinspire.k8s.ilt-dmz.iosb.fraunhofer.de/servlet/is/203/

Use Cases~ | Other Data»  Datenschutzerklarung  Impressum A Anmelden
Genesis > Other Data > SoilThings [ S
b P W 1 7 g
i Zu{d-Bevefo;ﬁ:_- _ [
+ & & ¢ : : ity
- Viissingen - il 5 ) &, 3
lra B i \
kad — ey
% — = \ Kalmthou
B e : b S S
“ KnokKe-Heist b S b =
Blankenberge P 2 : F
PR 2N SoilProfile_ObservedSoilProfile. 1948-001144
A & s
e \/’ ,// * inspireld: Hulst
N ) localld:data’bodemlocatie/1948-001144 | 4
| - = Damme . namespace:https-/iwww.dov viaanderen b 4
RiEtlane  : | « validFrom:1948-10-14T00:00:00Z "
- Briigae * WRBSoilName:bodemlocatie_4143 Sint-Gillis-
%r‘fﬁ?ﬁ\uggs Maldegem ": = otherScilName: Stekene iWass
o soilName:
s N e L o h
§ Kruibeks kT -,
el = title: Sint:iklaas P “}-‘;“”"ﬁ\ Boéch
Gistel & 8 o ]
isOriginalClassification: ;/ e e \\

= |ocalldentifierbodemilocatie_4143

S
\\ + beginLifespanVersion:2019-10-11T00:00:00Z
R
S \ XX No data loaded

/f"/ Temse
h 1 Eu}em

I=2 XX Piot all Datastreams.

=

A
Dendermonde
- Berlare A

Sint-Martens<

Latem  Buggenhout

0 —
e 0 —Wichelen Lebbbke Londerzeel

i Deinte/ M
Tk i " ey e, Déinze == | = Famict.
: /’;—; 2 Leaflet | Map data © OpenStreetMap contributers, CC-BY-SA

s

4 Top | SDrucken | Impressum
—

Datenschutzerklarung
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How about Your Domain Models?

M Tooling
Domain Database - Domain+STA Database

Database -» FROST

M SoilThings Example:
https://github.com/hylkevds/FROST-Server.SoilThings

B Observable Properties example:
https://github.com/hylkevds/FROST-Server.ObservableProperty

\
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