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% Basic concepts

A Two datasets are said to be in harmony with each
other if there are no major conflicts or tensions
between them.



- | need some road data. Do you
have anything for me?

- Yes, we have a lot of road
data. Of high quality. All the
utilitiy pipes are included for
instance

- | need the centerlines for routing
calculations

- No, we dont have the
centerlines. We have the road
edges



% Basic concepts

Why data harmonisation?

A Merge data from different sources
A Provide data according to a standard (Eg. INSPIRE)
A Import data to our application



A Natura 2000 data

A Data should be harmonised
across boundaries

A Also valid for other datasets




=Wl Basic concepts

What do we mean by harmonisation?

(RISE i 2006)

A Data harmonisation within the ESDI means that alll
participants use a common set of coordinate
reference systems, data model, classification system,
etc...

A Interoperability within the ESDI means that each
country/organisation maintains their own
Infrastructure, but adopts a framework that enables
existing datasets to be linked up from one
country/organisation to another (e.g. via
transformation or translation)



% Basic concepts

Data harmonisation processes

(A) INSPIRE Principles

(B) Terminology

(C) Reference model

(D) Rules for application
Schemas and feature
catalogues

(E) Spatial and temporal
aspects

(F) Multi-lingual text and
cultural adaptibility

(G) Coordinate refe-
rencing and units model

(H) Object referencing
modelling

(1) Identifier
Management

(J) Data transformation

(K) Portrayal model

(L) Registers and

registries
(M) Metadata (N) Maintenance (O) Quality
(Q) Consistency (R) Multiple

(P) Data Transfer

between data

representations

(S) Data capturing

(T) Conformance
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% Basic operations

A Schema translation

A Coordinate conversion and transformation
A Filtering and resampling

A Edge matching
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#% Schema translation

A A schema is here defined as a formal description of a
model

I Conceptual schema = data structures, codelists etc...(UML)
I Logical schema = Physical structure (expressed in XSD)
I Transfer files = XML/GML files
A Schema matching (finding semantically related objects)
I Ontology, thesauri, dictionaries
A Schema mapping (finding transformation rules)
I Reclassification
I Data Type conversion
I Reference systems
A Schema Transformation
I Extract-Transform-Load (ETL)
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Schema translation

Source

oo Word , Real Works
<<Metamodet>> | . | <<Metamodet»
, Metamodel Metamodel
L

? Formal mapping

? Encoding
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&% Overview of DH process

/TARGET SIDE \

n of the sample DS Selection of the targe-a
and schematisation : -
Analysis of the target
‘mp'e DS e
GUIDELINES
& TOOLS
PROCEDURES k

HARMONISED DATASET
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% Required knowledge

A Knowledge of
I (INSPIRE directive, implementing rules and guidelines)
I UML: to understand the target data model (recommended)
I RDBMS: to understand relational models
I XML: needed to understand GML (required!)

I GML: needed to understand encoding (required!)
A INSPIRE: GMLV3.2.1

I Network services: needed to publish harmonised data
A CSW to host metadata catalogue
A WFS to download spatial data in GML format

I ETL tools: needed to conduct data operations
A Used to convert data as closely as possible to target schema
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g SChema matChing

A The process of identifying that two expressions are
semantically related

Straw

Stray

Road — Streak

Stream
= Street
Strength
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g Semantics

A Semantics i study of what something means

A Terms i basic semantic units for conveying concepts
(see also DS document)

A Dictionary i contains definitions

A Thesaurus i list words grouped together according to
similarity of meaning (synonyms and antonyms)

A Ontology i to describe the meaning in a systematic
way
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@& Schema mapping

A Finding the transformation rules between the objects

a) Vehicles b) Agriculture c) Oceans
and cars and flat land and tundra

T Reclassification

I Type conversions

A Integer, Real, Date, Char and Varchar, BLOB, Enum, Spatial (point,
linestring, polygon etc...)
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A Example of type conversions

2006-09-12 "Sept 12, 2006"
2005-02-13 "Feb 13, 2005"
2007-07-20 m "July 20, 2007"
1996-12-24 "Dec 24, 1996"

"2006-09-12" 2006-09-12

"3/2-05" m 2005-02-13

"2007/20/07" 2007-07-20

"Christmas eve, 1996" ?

o AN
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g Coordinate Conversion

A Spatial Reference systems

i Geocentric coordinates (X,Y,Z)

I Geographic coordinates (lat, long, H)

I Projected coordinates (Northing, Easting, Height)

I Local coordinates (x,y,z)

i Linear coordinates (startNode, Lengt, Distance, R/L)
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@ Coordinate Conversion

A Bursa-Wolf transformation

(N, E, H)-source

Map Proj Par

(¢, 2, H)-source

Ellipsoid Par

(X, Y, Z)-source

—_—

(N, E, H)-target

Map Proj Par

(b, 2., H)-target

Ellipsoid Par

(X, Y, Z)-target

Datum shift

A References

http://spatialreference.orq
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http://spatialreference.org/

Coordinate Conversion

A INSPIRE reference systems

For the horizontal component, for the areas within the geographical scope of the
European Terrestrial reference System 1989 (ETRS89) shall be used.

The parameters of the GRS8O0 ellipsoid shall be used for the computation of latitude
and longitude (ETRS89-GRS80) and for the computation of plane coordinates using
a suitable map projection

Arhe ETRS89 Lambert Azimuthal Equal Area (ETRS-LAEA) shall be used for
purposes when true area representation is required

Arhe ETRS89 Lambert Conformal Conic (ETRS-LCC) shall be used for conformal
mapping at scales smaller or equal to 1:500.000

Arhe ETRS Transverse Mercator (ETRS-TMzn) shall be used for conformal
mapping at scales larger than 1:500.000
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@ Coordinate Conversion

A RT38to ETRS-LAEA

(N, E)-RT38

Inverse TM

(6, 1)-RT38

Inverse Bessel

(X,Y, Z)-RT38

—_—

(E, N)-LAEA

Lambert AEA

(¢, L)-ETRS 89

GRS 1980

(X, Y, Z)-ETRS 89

Datum shift
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@ Coordinate Conversion

A ETRS-TMz33N to ETRS-LAEA

(E, N)-ETRS TM (E, N)-LAEA
Inverse TM \ Lambert AEA

(¢, 1)-ETRS 89 . (¢, )-ETRS 89
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% Scale and geometric resolution

A Geometric resolution i amount of geometric details
A Usually expressed as map scale

I For raster images often expressed as pixel size
I For gridded data ofthen expressed as mesh width

I For vector data often expressed as average distance
between points or number of significant decimals in
coordinates
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% Resampling or filtering

Filtering Q g Resampling

VS RV
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% Edge Matching

A Old problem, dating back from times when map sheets
were digitised

A Occurs at borders between data sets

A Geometric and other conditions to be fulfilled

Connections

Smoothness

90-degreescorners( f or bui |l dings et cé)

Conditions often solved by least squares adjustment or similar
(averaging etc...)



% Edge Matching




#& Other operations

A Less common operations

I Address matching (geo-coding)

I Transformation between temporal reference systems
I Multiple representation

I Topology

I Merging old and new information

I Multilinguality

I Nomenclatures and taxonomies
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W Schema matching

A Schema matching is the process of identifying corresponding
concepts in the source schema (national data sets) and the
target schema (E.g. INSPIRE specification).

A The matching process considered both the language issues as
well as the semantic differences in both schemas.

A The result of schema matching process specify how the data in
the source schema corresponds to the data in the target
schema.

A Schema matching is the first step in the data transformation.




% Matching process

A To start matching process you need to:

I ldentify feature types in both the source schema and the target
schema

I Identify structural properties of the feature types
I ldentify attribute names in both schemas
I ldentify data-value types and characteristics

A The matching process can be performed manually as a

desk study or using automated tools that uses intelligent
techniques.



Executed technical processes

Schema
Source Transf.

>

User knowledge




=W Matching process

A The result of schema matching is to make sure that
features and attributes in both schemas are semantically
related.

A Matching process will result in a set of transformation (
conversion rules) and translation table

A The matching table will be used during mapping.

Target Schema (INSPIRE HY)

SPHCE SCHOaVAY) Class ,,Watercourse*

Class ,,Gewaesser*

Att. ,LEVEL", values (selected)

Definition = Target Schema (INSPIRE HY)

Fluss, Bach (> 20 m) (river, rivulet) | 1 Class ,,Pipe” .

Fluss, Bach (5-20 m) 2 MatChlng (and
Fluss, Bach (< 5m) 3 Target Schema (INSPIRE HY) fllterlng)
Wasserleitung (unterirdisch) (pipe) | 5 Class , StandingWater*

See, Teich (> 10 km) (lake, pond) | 11

Sumpf, Moorboden (marsh, bog) | 19 Target Schema (INSPIRE HY)

Class ,,Wetland*




Schema matching example from

INSPIRE, Geographical names theme

A Translation table for matching GN feature type (NamedPlace,

INSPIRE target)

and ( Ortnhamn, source).
D E F

[ A [ B C G H I
Feature Type Translation
INSPIRE Schema Mame |Geographical Names 2.0
LMY Schema Mame GSD Ortnamn 2.3
LMV Schema Mame
LMV Feature Type LMV attribute M/O/R |Data Type INSPIRE Feature Type |INSPIRE attribute M/O/R |Data Type Conversion rule and reliability
Ortnamn MNamedPlace
name it INSFPIRE Data Type see GeographicalName
XKOORD, YKOORD it number(7.0)*2 geometry it GML object CoordinateToPoint / Reliable
type it CodeList see NamedPlaceType
identifier R INSPIRE Base Type see ldentifier
relatedSpatialObject 0 INSPIRE Base Type Source data missing
referencePointMeaning 0 enumeration see ReferencePointMeaning
level OfDetail R enumeration see LevelOfDetail
DETALITYF it Codelist typelLocal 8] CharacterString CodelistToText / Reliable
beginLifespanVersion 8] DateTime Source data missing
endLifespanVersion 0 DateTime Source data missing
Guidelines

. Change name of tab to the INSPIRE feature type
. Specify schema names (add more LMV schemas if necessary)
. Specify INSPIRE feature type and all its attributes

- M/Q/R. means Mandatory / Optional / Recommended

. If INSPIRE data type is simple or geometric, specify LMV feature type(s) and attribute(s) to be used, the conversion rule and its reliability
. IF INSFPIRE data type is complex, create a new tab for this conversion and specify conversion rule as "see <tabname>="
- For conversion rules, see "Conversion Rules” tab

1
2
3
4
5. For each INSPIRE feature type, specify corespomding LMV Feature Type
6
T
3
o]

_ Reliahilitv is classified as Reliable (shaould work). Uncertain imav wark) or Unknown {1 don't know)




An illustration of schema matching

= process

E f
7] NamedPlace
o -
m
iyl
D
o
c GourceOﬂ\lame)
e S, -
g I + Text
& - referencePointMeanin -
go|  relatedSpatialObject
@ ‘\\ endLifespanVersion .’
=~ ~-_ levelOfDetail .-~
E_. TR o
=4 [ Conversion
un
Rules

Language
:
]
1

# Missin s

DETALITYP

ORTNAMMN

==
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Q An illustration of schema matching

- Process

Source Schema (VA) Target Schema (INSPIRE HY)

Class ,,Gewaesser" Class ,,Watercourse*
Att. ,NAME* (string) Att. ,,geographicalName/spelling/text”
(CharacterString)

Source Schema (XY) Target Schema (XY)

Class ,,Building* Class ,,Building“
concatenation
Att. ,NameOfStreet” (string) Att. ,,Address* (string)
Att. ,,HouseNr* (string)

Att. ,,City“ (string)




Result of schema matching:
Transformation rules table

Source data

type Target data type Conversion Type Meaning

Code list Character String CodelistToText Codelistvalue converted to character string

number*2 GML object CoordinateToPoint Coordinate pair converted to GML Point

Text or missing Target value in brackets used instead of

Text Assign(Value)
value source text
Integer Character String IntegerToText Integer value converted to character string
Char Text Equal No conversion required

CodelList CodelList Assign Target value used instead of source value



Schema matching example from

INSPIRE, Transport Networks theme

A Matching Feature type
VAGL, VAGOVRL >>>to FormOfway

IFeature Type Translatillm

INSPIRE Schema Mame |Transport_Metworks v1.6
LMV Schema Mame Sigma datamodell 06
LMV Schema Mame

e e ol e P e R e B S G B
A

Co=====""
LMV Feature Type | LMV attribute M/O/R._ |Data Type 1|INSPIRE Feature TINSPIRE attribute M/O/R|Data Type Conversion rule and reliability
5 I{FormOfWay
Vo B e I M identifier
' networkRef 0 |NetworkReference
v\ beginLifespanVersion 0 |DateTime
L endLifespanVersion 0 |DateTime
[H validFrom 0 [DateTime
15 ] validTo 0 |DateTime
16 [VAGL, VAGOVRL VAGTYP M Shaort Integer (codelist) form OfWay M [FormOfWayValues see FormOfWayValues
17
18
19
20
21
22
23
24 | Guidelines
25 /1. Change name of tab to the INSPIRE feature type

1
26 |2. Specify schema names (add more LMV schemas if necessary)
27 |3. Specify INSPIRE feature type and all its attributes
28 4. M/OJ/R means Mandatory / Optional / Recommended
29 |5. For each INSPIRE feature type, specify corespomding LMV Feature Type
30 6. If INSPIRE data type is simple or geometric, specify LMV feature type(s) and attribute(s) to be used, the conversion rule and its reliability
31 7. If INSPIRE data type is complex, create a new tab for this conversion and specify conversion rule as "see <tabname="
32 8. For conversion rules, see "Conversion Rules” tab
9

33 |9. Reliability is classified as Reliable (should work), Uncertain (may work) or Unknown (| don't know)
|



A Matching of attributes
VAGTYP >> FormOfWay values

1 Code List Translation
2

3 INSPIRE Schema Mame

Transport Networks v1.6

4 LMV Schema Name

Sigma datamodell 06

f LMV Schema Name

* doVagtyp is a domain, not a feature type
the domain doDepVAGL of the feature VAGL also contains similar information, but seemingly more detailed and mostly about roads for vehicles.

‘I...
.
. ®

b ALLEN 0"‘ "“ ‘u"' R

7 R K . .0.‘ :: “‘ R R ““

8 LMV Feature Type .« [LMV attribute *. DataType  |Value JINSPIRE Code List * |INSPIRE code list value |Cariversion rule and reliability

9 VAGL VAGQVRL 2 |FormOfVayValues = : s

10 +  |VAGTYP 2 doVagTyp |11 ! s |BicycleRoad Rssign/Uncertain Gang- och cykelvig
11 : B 5 1DualCarriageway <|no source data A

12 : : : EnclosedTraficArea = |no source data .

13 . . . EntranceOrExitCarPark [no source data

14 : : : EntranceOrExitSenice: [no source data

15 : i Fresway : [no source data

16 . VAGTYF doVagTyp 101 : Motorway : |Assign/uncertain Matorvag
17 : VAGTYP doVagTyp  |108 edestrianZone : |Assign/relibale

18 2 H (Roundabout : [no source data

19 : . 45SeniceRoad % |no source data .

20 H : . #|SingleCarriageway  * |no source data :

21 1 |VAGTYP 5 |doVagTyp  [101 2 |SlipRoad YAssign/uncertain Motong |
22 s |VAGTYP : doVagTyp  |109 1 + |Tractor Assign/relibale N

23 & . 2 S |TrafficSquare g, source data s

24 '\' VAGTYP ~:' doVagTyp |11 . o Walkway Assign/Uncertain & Gang- och cykelvag
95 | o R . ”.‘

2% e _ . Tvaaans®
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@ Schema mapping

er m nes how

ASchema mapping det
to the right targ

are matched

A Two levels of mapping
I Feature mapping

Feature mapping is the process of connecting source feature types to target
feature types.

I Attribute mapping

Attribute mapping is the process of connecting source feature types
attributes to attributes on a target feature types
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g Create mapping connection in

Mapforce

A The following steps are required:
I Insert source schema.
I Specify sample instance for the source schema( Optional)
I Insert target schema, and the root element.

I Create a connector element between the two items ( VAGNUMMER and
RoadTN:nationalRoadCode).

Ej TranspunNetworks -Road

4]

Ej sigma_vagnrt
3{} fme:xml-tables fine ym-tablesType]
() fme:SIG10_VAGNRT_VY.-able i

-I{}net name extensmn of GN: Geugraph|ca|NamePrnpenyType
B{}netid hase ldentifierPrapertyType?

B{}me:SIG10_ VAGNRT VY fre:S -H{} netlinks gl ReferercaType+
,,,,,,,,, {3 ime:VAGNUMMER restriction | @ {} TN:beginLifespanVersion extens on of v dateTime
,,,,,,,,, {}ime:PRID x5:shor @ {} TN:endLifespanVersion extensian of x5 dateTime?
,,,,,,,,, {}ime:VAGNRTYP 155701t @ {3} TNvalidFrom extension of xs:dateTime
@I TN:validTo extension of s dateTime?

------- {} fme:ADAT restriction of xs:sti =
_______ {}fme:FKVAGLGUID restriction | —  @{}RoadTN:europeanRoadCode exiension of xs'string?

_______ {}fme:TATID s short -E{}RuﬂdTN:natiunalRuadCude extension of xs:string?

--------- {}me:GUID rectriction of x5:strin . = nilReason gl HullType?
--------- {} fme:OBJECTID x=:integer -B{}RoadTN:RoadArea FoadTH RoadAreaType?
B{) RoadTN:RoadLink RoadTh RoadLinkType?

¥ --------- = gmliid 1507
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- £ ¥ fme:UTFORANDE
A }fme:STATUS
A M FfmeVAGTYP
- ¥} fme:VAGLINREF
{}fme:BREDD
A ¥ TMeDETALJTYP
~ 4} fme:ADAT
-} fme:MFELPLAHN
A ¥ Ffme:MFELHOJD
- £} fme:MMETODPLAHN
A ¥ fMe:MMETODHOJD
{} fme:KOORDSYSP
- { ¥ fme:ASIGH
-4 }fme:BSIGH
4 ¥ Ffme:GDAT
— { ¥} fme:FNR_GDB
-} fme:GUID
{3 fme:OBJECTID_1

{}net:zname
{¥netid
{Fnetlinks & pattern or base for derive)
{3} TH:beginLifespanVersion
{3} TH:endLifespanVersion

{ ¥ TH:validFrom

{2 TH:validTo
{}RoadTH:europeanRoadCode
-& {}RoadTH:nationalRoadCode

- £} fme:VAGHUMMER
- ¥ fme:PRIO

£} fme:VAGHRTYP

-~ {¥fme:ADAT_1

A} FfmeFKVAGLGUID
A} fme:TATID

P o 3 FnesGUID_1

IMﬂp o | HSLT | Databa=ze Cluery | output

= nilRkeason

- {}RoadTH:RoadArea
-El {¥RoadTH:RoadLink
- = gmil:iid Databass handls for the objsct[=
{»gmi:metaDataProperty Cortains or [

{}gml:descrip‘l.ion Contains a simple tefz
£ .
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Messages
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° TH-wg09021 7 .mfd; Execution successful - 0 error(=), O warningls) :ﬂ
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MapForce w2002 Registered ta Imada (FPX Future Position X3

1995-2002 Altova GmbH




:@) File Edit Insert Project Component Connection Funckion Oukpak Wie Tools Sindons Help
=y = = N AR < | ¢h @ G | %5 [6o0] e i Jw Ce o G Defat =
= O = PP = L bl T s | B Po100%

B wasL 2

-} gmizNun

{Fomillocation Ceprecated in Ghil 5.1 .0
{>am
{¥fme:0BJECTID

{3} fme:geodb_oid

{3 fme:VAGHALLARE
< L P FMe:UTFORANDE
{3} fme:STATUS

o A X FMeVAGTYP

o AL e VAGLINREF

{3 fme:BREDD

{» fme:DETALJTYP
{}fme:ADAT

¥ fme:MFELPLAN

¥ fme:MFELHOJD

{3 fMme:MMETODPLAN
o A ¥ FesMMETODHOJD
o { 3 FMeiKOORDSYSP
{» fme:ASIGH

o AL FMeBSIGH

- {}fme:GDAT
{¥fme-FNR_GDB

o L 3 MMIEIGUID

{3 fmMe0BJECTID_1
| o AL e VAGHUMMER
{3 fmePRIO

{¥ fme:VAGHRTYP
{}fme:ADAT_1

{3 fmeFKVAGLGUID

position is the "lower corner” (& coor
the second one the "upper corner” (s
£} gmEEnvelopewithTimePeriod Ervelope that inclufs

:prioritylocation Deprecated in GRL 501 .0

b - {3 fme:TATID
I apping | HSLT | Database Ciuery | Output

-3 {2 Road TH:Roadwidth

{¥net:name
{}net:id [
{¥net:endlode = pattern or base for dia
{¥net:startHode 2 pattern or base for
{¥net:cemerlineGeometry & propertsy|z
element of
in the sarm
-£1 £ ¥ TH:beginLifespanVersion
= nilReason
€} TH:endLifespanVersion
{¥ TH:validFrom
L} TH:validTo
{¥RoadTH:addressComponent = pst
{}RoadTH:fictitious
{¥RoadTH:RoadHode
{}RoadTH:RoadService Area
{¥RoadTH:RoadSurfaceCategory

= gmlid Databass handle for the object =
{¥gmi:metaDataProperty Cortains or iz
{}omi:description Contains & simple te)a
{}gmlname Lsbel for the chject, norms[z

E2, TN-wglnonz1 7+

Messages

gzl:l:l BiwE ss]e] x

-~

[ o Tr-wgl0g02 7 omnfd: Execution successTul - 0 error(s), O wwarning(=s)

lOverview l Messages J
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Use of value map core function to map

¥ Altova MapForce - [TH-vgl090217*]

@ File Edit Insert Project Component  Connection  Fupction  Output  Wiew  Tools  Window  Help

D@ &|o o | § BB X | #h Gy |32 _ C[is0) bl i 08 Ce 0 C Defauk By
BB RNE v B0 = i 2% 8hi M L 100% -
Libraries X
E core ]
Saggregates & vaslz | & Transportietworks-Road
court resutt = ~| posttion e cormer” (a coor Iz ¢ o {3 THieurrentStatus
sum result = | the zecond one the "Ofmssgorner” (= }TN:LocationCﬂteQOfY
{} gml:EnvelopeWithTimePeriod Ervelope that | } TH:MaintenanceAuthority
=5jconversion functions -{} gml:Hull }TH:OwnerAuthority
boolean rezult = Ygmidocation Deprecated in Gl 310 - }TH:RestrictionForVehicles
S - . ;ﬂpvalue-map [core) )
numhber result = ‘@ {} gmil:prioritylocation Deprecated in Ghil 310 ¥} TH:TransportProperty
string result = {}fme:0BJECTID YRoadTH:FormOfWay
}fme:geodb_oid }RoadTH:FunctionalRoadClass
=5)logical functions }fme:VAGHALLARE - {}RoadTH:HumberOfLanes
equal result = }fme:UTFORANDE ‘=1 {}RoadTH:Road
equal-or-greater result = }fme:STATUS =gmkid Databaze handle for the object[s
equal-or-less result = }fme:VAGTYP {}gmkmetaDataProperty Cortains or (3
grester result = }fme:VAGLINREF {}gmkdescription Cortainz a simple tefz
less resut= | ||| > i e {}fme:BREDD {YgmEname Label for the object, norme]s
logical-snd result = {}fme:DETALJTYP {}gmlcoordinateOperationlame Thiz:
logical-not result = }me:ADAT {YombesHame The name by which thiz]s
logical-or resut= | (| R e {3 fme:MFELPLAH atumMame The name by whicks
not-ecual resutt = {}fme:MFELHOJD &4 Value-Map Properties }omtellipsoidiame The name by whis
}fme:MMETODPLAH Yamigrouplame The name by which|s
gzmath functions }fme:MMETODHOJD W alue-t ap table to map specific values to others: JamEmeridianHame The name by bz
add resuft = }fme:KOORDSYSP EI 5' Jgmi:methodlame The name by ehii]
ceiling result = }fme:ASIGH T 7 result _/ Ygmi:parameterlame The name by 4|3
clivicle resuft = = }fme:BSIGH string v ||string -] Jgml:srsHame The name by which thilz
floar result = }fme:GDAT o | Functional J}gmi:boundedBy Bounding shape.
moduluz resutt= Ll 0N {}fme:FNR_GDB =5 .(new entry) 1 Jamblocation Deprecated in Ghil 3.1 ([
muittiply result = }fme:GUID [ Otherwise YamipriorityLocation Deprecated in |
round resuft = }fme:0BJECTID_1 ¥net:connections & pattern or base 1
subtract result = T e {} fme:VAGNUMMER FnetiinNetwork & pattern or base for [
{}fme:PRIO }net:name
gnode functions }fme:VAGHRTYP Fnet:id
exists resutt= || [ e {}fme:ADAT_1 Inetdinks 2~ pattern or base for derivel
not-exists result = {}fme:FKVAGLGUID }TH:beginLifespanVersion
position result = ] }fme:TATID H:endl fesnanVersion
substitute-mizsing resuft =
== string functions
concat result =
containg result =
normalize-space resuft =
starts-with resuft = L [1].8 J [ Cancel ]
string-length result = o |
=nkhstrine resnt = 1] | HELT | Database Guery | Ot |




# Altova MapForce - [TN-vgl090

% File Edt Insert Project Component Conmection  Funckion  Output  Wiew Tools  Window  Help

ODEEE &lo o ¢ EEX |G| 5. A W Ge Do G Defale

B hmE RN w2 RO E RN e oo [ [ o el
Libraries ~Ax
E core A
aggregates 8 VaGL2 € Transpartietworks-Road
court result = ~ poisftion iz the "loveer coPner” (2 coar pAl e () TikeurrentStatus
sum result = | the zecond one the "upper cormer” (s @ {} ThiLocationCategory
{} gmlkEnvelopeWithTimePeriod Ervelope that incl & {} TH:MaintenanceAuthority
g3 conversion functions {3 gmkull - {} TH:0wnerAuthority
boolean resut = Yamklocation Degrecated in GhiL 3110 - - {} TH:RestrictionForVehicles
S . . ;mPvalue-map [core) §
numker result = YamkpriorityLocation Deprecated in GhiL 310 ‘& {} TH:TransportProperty
tring result = } fme:0BJECTID gl resuthp/ - { }RoadTH:FormOfWay
- {}fme:geodb_oid ‘& {YRoadTH:FunctionalRoadClass
3logical functions - {} fme:VAGHALLARE & {YRoad TH:HumberOfLanes
el result = - { } fme:UTFORANDE & {YRoadTH:Road
euakor-greater result = - {}fme:STATUS
etua-or-less resut = - {}fme:VAGTYP
oreater result = -~ { } fme:VAGLINREF
less resutt = - {} fme:BREDD 4
logical-and result = - {}fme:DETALJTYP
logical-not result = - {}fme:ADAT
logical-or resulf = -~ { } fme:MFELPLAH
nict-equal result = - { } fme:MFELHOJD
- {} fme:MMETODPLAN
gmath functions - {Hme:MMETODHOJD
add resutt = - {}fme:KOORDSYSP
cailing result = - { }Hme:ASIGH
civide resutt = - {} fme:BSIGH
floor resulf = - {}fme:GDAT
moculus result = - {} fme:FNR_GDB
multfly resut = - { }fme:GUID
round result = - {}fme:0BJECTID_1
subtract resutt = | - {}fme:VAGNUMMER
- {}fme:PRIO {Inetname
g5node functions - {}fme:VAGHRTYP & {}netid
Eists result = - {}fme:ADAT 1 B {Inetilinks 2 patiern or base for derivel
not-exists result = - { } fme:FKVAGLGUID & {}Th:beginLifespanVersion
pozttion result = v —- {}fme:TATID v - { }TH:endl ify <ion
substitute-missing resultt =
gastring functions
concat resLl =
contains result =
normalize-space resut =
startz-with resLl =
string-length resultt =
aubatring result = Mapping HELT Database Query Output
substring-after result = I%TN_ngguz”*
substring-before resut =
translate result =+ Messages
= w4l B R/E 8] X e

gxslt [ o Tr-yol09021 7 nfed Execution successtul - O eror(s), 0 warning(s)
oIxpath functions M, |

[ AddiRemave Libraries. . ] Overview | Messages
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M Altova MapForce

2109021

3 % File Edit Insert Project Component  Connection  Function  Qutput  Wiew  Tools  wWindow  Help
DEEG@ & o o B0 X b MGy 82 B0 R M Ce 0o Defaut ~ B
KN AT N N IRSAE T R AR AR e toove = [ 2] |[5e]  [mlee]
Libraries o x
5 core Cadll
Saggregates 1 g vaoLz &| Transpartietwarks-Rosd
count resut = ~| position s the Moweer corner” (& coor s }Th:currentStatus
sum result = i | the second one the "upper corner” (s {}TH:LocationCategory
{}gml:EnvelopeWithTimePeriod Ervelope that inciu {} TH:MaintenanceAuthority
5jconversion functions -{ ygmi:Hull - {} TH:OwnerAuthority
hoolean resutt = Yamblocation Deprecated in GL 3.1.0 ] -@ {3} TH:RestrictionForVehicles
e - . ﬂ;value-map [core) )
number result = -3 {} gmb:priorityLocation Deprecated in Ghil 310 - {}TH:TransportProperty
string resut= | L e {} fme:0BJECTID input resuth B {}RoadTH:FormomWay
------- {}fme:geodb_oid =gmkid Databasze handle for the object [
gojlegical functions }fme:VAGHALLARE & {}gmEmetaDataProperty Cortsins of |3
ecual result = - { } fmeUTFORANDE - {}gmbdescription Cortains s simple tefs
equal-or-grester resutt= ||| [ i e {3} fme:STATUS = @ {}gmkname Lahel for the ohject, norms]z
equ:tl-or-less resuﬁ = ;:me:::ngEF & {igm::co:rdinﬁﬂperaﬁ:nﬂa:: J:“
greater result = X me: - e gml:cslame The name by wehich this]s
less resut= | ||| > i e {3 fme:BREDD JYogmldatumNlame The name by whicr
logical-and result = } fme:DETALJTYP - {}gmellipsoidlame The name by whis
logical-not result = - {} fme:ADAT B {yombgrouplame The name by which]z
logical-or resut= — | 2 o b {3 fme:MFELPLAN 5] { } gmE:meridianlame The name by witla
not-ecusl result = }fme:MFELHOJD & Value-Map Properties }gmEmethodlame The name by whil
}fme:MMETODPLAN Yomiparameterlame The name by w)z
ggmath functions 3} fme:MMETODHOJD Walue-Map table ta map specific valuss to others: Yomlksrstame The name by which thil
acldd result = } fme:KOORDSYSP % EI YamiboundedBy Eounding shape,
ceiling resutt = ] }fme:ASIGH input / T / Yomblocation Deprecated in Ghil 3103
dlivide result = = }fme:BSIGH string | string - »gmkpriorityLocation Deprecated in 2
flaor result = }fme:GDAT i e ¥netnetworkRef
modLlus resuft = }fme:FNR_GDB o PedestrianZons Inetid
miitiply resut = ) fme:GUID 108 Tractar } TH:beginLifespanVersion
Foung result = | - {} fme:0BJECTID_1 11 Matorway ) TH:endLifespanVersion
subtract resut= || 0 b {}fme:VAGNUMMER oS P—— }TH:validFrom
}fme:PRIO O] Otherwise } Th:validTo
gonode functions 3 }fme:VAGHRTYP YRoadTH:form OfWay [ame or code e
exists resut= || k= 0 e {3} fme:ADAT_1 If the codespac
nict-exists resut = - { }fme:FKVAGLGUID = el ekt
postion resut = i Yfme:TATID RoadTH:FunctionalRoadClass
substitute-missing result =
gojstring functions
concat result =
contains resut =
normalize-space result =
starts-with rezutt = L 0K J [ Cancel ]
string-length result = @
substring resut = I Mapping | HELT | Database Query Output




Itova MapForce - [TN-vgl090217*]

File Edit Insert Project Component  Connection  Function  Output  View  Tools  Window  Help _Bx
EEE & oo | ¥ B EX | b 3F _ C[HilT] 0 B0 W Ce G _ C Defadk -g=
BB RNE ST RO S PR toe o | 2] ] o f e
ries T BX
ore A
Faggregates £ vAGL2 & Transporttletwarks-Rosad
count result = Py position i the "lowwer cormer” (3 coor pA| o {}THcurrentStatus
sum result = B the second one the “upper comer” (s @ {} Th:LocationCategory
YgmlEnvelopeWithTimePeriod Erivelope that il }Tl:MaintenanceAuthority
{Sconversion functions Ygmi:tull @ {} TH:0wnerAuthority
baclean resutt = {}gmldocation Deprecated in GML 510 - ‘B {}Th:RestrictionForVehicles
S . . E}value-map (core) )
number result = {} gml:priorityLocation Deprecated in GhL 3110 ‘& {}Th:TransportProperty
siting resutt = {}fme:0BJECTID pnput resufi B {}Road TH:FormOfWay
- { }fme:geodb_oid - = gmkid Database handle for the objsctl>
0logical functions - { } fme:VAGHALLARE -H {} gml:metaDataProperty Cortains or (3
equsl result = - { }fme:UTFORANDE A { yoml:deseription Cortsing & simple tel:
equal-0r-greater resutt = - {Hfme:STATUS [ 3 B {}gmlname Label for the okiect, norme]z
erua-oress —_— - {}Tme:VAGTYP [ % FPp——— ‘& {}gml:coordinateOperationllame T
greater result = - { } fme:VAGLINREF — ‘A {}gmlesHame The name by which thislz
less resutt = - {3} fme:BREDD 71 allic resuth B {}gml:datumbame The name fy whichz
logical-and result = - { }ime:DETALJTYP // A {}gml:ellipsoidiiame The name by vwhiz
logical-nat resutt = - {}fme:ADAT B {}gml:grouplame The rame by which]z
logjical-or result = - { }fme:MFELPLAN -H {yoml:meridianHame The name by oz
not-egual resutt = - { } fmesMFELHOJD B {}gml:methodHame The name by whils
- {3 fme:MMETODPLAN ‘& {ygml:parameterlame The name by o3
Smath functions - { } fme;MMETODHOJD / B {}gml:srsilame The name by which thilz
add resutt = - {} fme:KOORDSYSP B {}gmlboundedBy Eounding shape. |3
celling result = - {}fme:ASIGH B {}gmldocation Deprecated in Gl 31 13
divide resutt = - {}fme:BSIGH / B {} gml:priorityLocation Deprecated in |3
floar result = - {}fme:GDAT ‘@ {}net:etworkRef 3
modulus result = - {}fme:FHR_GDB A {}netid 3
muttiply result = - { }fme:GUID ‘& {} Th:beginLifespanVersion [
round resLt = - {} fme:0BJECTID 1 ‘& {) Th:endLifespanVersion L
subtract resut = — e {)fme:VAGHUMMER @ {} Th:validFrom 3
- {}fme:PRIO @ {} ThvalidTo 3
gnode functions {3 Tme:VAGHRTYP -3 { }RoadTHFormOWay [ame or code 3
evists result = - {}fme:ADAT 1 If the codeSpac
nat-exists result = - {} fme:FKVAGLGUID : or authority fort
postion —_— v meTATID « | B {}RoadTN:FunctionalRoadClass
suhstiute-missing result =
{ string functions
concat result =
contains result =
normalize-space result =
statts-with result =
string-lencth result =
substring resul = Mapping RSLT Database Query Cutput
substring-after result = %TN-VQ'UQGZ]T* 4 b x
suhstring-before result =
translate resul = Messages TRX
= VAR N — = = —
sit Th-vol090217 mid: Execution suscesstul - 0errar(s), 0 Warning[s)\/ =
Fixpath functions o0 | T~ —— e i}

AddRemave Libraries. . ] Overview | Messages
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Conneck

jion  Function  Output  Wiew  Tools  Window  Help -8 X

EX|M@%|3§B m&m&ﬁ_‘aiDefault vgﬁ
1 =7l version="1 0" encoding="UTF-8"?= A
2 Eel- 7l
3 Thiz file was generated by Atova MapForce 2009
4
3 SO SHOULD MOT MODIFY THIS FILE, BECALSE ITWWILL BE
G OYERWRITTER WHER ' OU RE-RUN CODE GEMERATION.
7
g Refer to the Altova MapForce Documentation for further details.
9 hittp: Sy attova. cominapforce
10 Fm
11 [ 2wl styleshest version="1.0" xmins xsl="http: Maswe w3 org 9997SLMransform® xmins::si="http: Sy e 3 0rg 2001 HMLSchema-instance” xmins: goo="http: fasneye i2otc21 1 .orgl2005igeo” mins: gmd="http: ey isotc211 orgd2005gmad” mins: gar=" =
hittp: Sy izotc 211 orgf20050gsr" xmins: gss="http: Mhavaew isotc21 1 orgi2005/gss" xmins gts="http: Meewewy izobc 211 orgi20050gts" xmins: gml="kite: feewewy opengis netigml” <mins: gmi0="kttp: A opengis netfgmli3 2" cmins: n2="http: haeseny zafe comigmlifme” <mins::link="
hittp: Sy e 3 org 99950iNk" xmins: smil20="http: fnewewe w3 org /2001 SSMIL200 2mins: smil2 0lano="http: Mo 3 orgl2001 SSMIL 200 anguage” xmins: xs="http: oo w3 org/2001 HMLSchema” =mins: base="urn: x-inspire: specification: gmlas-v31: BaseTypes: 31" xmins Gh="
urn:z-inspire: specification: gmlas-v31: GeographicalMames: 2 0" wmins: net="urn: x-inspire: specification: gmlazs-» 31 :MNetwork: 31" wmine: TH="urn:-inspir e specification: gmlas-w 31 Transportietwork s-Common: 2.0" xmins n="
urn:x-inspire: specification: gmlas-v31: Transportietworks-Road: 2.0" xmins:vm="http: Seceeee attova. comMapForceUDF fvmf" exclude-result-prefizes="n2 vmf xz xsi xsl" xmins="urn:x-inspire: specification: gmlas-v31: Transportietyworks-Road: 2 .0"=
12 = =xzltemplate name="vmfvmf1_inputtoresult"=
13 =xsl param name="input" select="/."=
14 =xzlchooze=
15 = | =xzlvvhen test="§input="101">
16 =xzlvalue-of zelect="Functional"/= L
17 r =gl wehen=
18 r =fzslchooses
19 r =ixsltemplates
20 = =xzltemplate name="vmfvmf2_inputtoresult"=
21 =xsl param name="input" select="/."=
2 =xzlchooze=
23 = =xzlvwvhen test="§input="101"=
24 =xzlvalue-of select=""Motarway"!=
25 r =gl wehen=
26 = =xzlwhen test="Finput="108"=
27 i =xzlvalue-of zelect=""PedestrianZone" /=
25 r =gl wehen=
29 = =xslwhen test="§input="109"=
30 =xzlvalue-of select=""Tractor"f=
i r =healwhen=
32 = =xslwhen test="finput="111"=
33 i =xzlvalue-of select=""Maotorway"'=
34 r =gl wehen=
35 r =fzlichooses
36 r =fzltemplate=
37 =xzlnamespace-alias stylesheet-prefiz="n" result-prefix:="#default" =
38 =xzloutput method="xml" encoding="UTF-5" indent="yes"i=
39 = =wzltemplate match="r"
40 % =gml:FeatureCallection=
41 = : =xzlattribute name="x=si schemalocation"=
42 H =xzlvalue-of select="hitp: ey opengis netfigml
Lo .I'Mapplng _Projectinspire-dataspec_w2_20081 20502 _gml_application_schemas/D2 5-_GhML-2pplication-Schemas_v2 0-GML3 1 .1/D2 8-1_GML-Application-Schemas_w2 0-GML3 1 1TNTransporthetworks-Road. xsd" =
43 r =halattributes
44 =xzlvariable name="varl _instance" select=""r=
45 =xzlfor-each select="fvarl instancefoml FeatureCollectionfaml: featuredember= L |
Mapplng | |_ISLT Database Guery Output
E% TN-valoa0217* -~ - 4 x
—
-~
Messages _— — - o
¥ wlal BiB|E| &) X e~
@ Th-vol09021 7 mid: Execution successful - O error(s), 0 warning(s)




Output GML file

Connection  Function  Output  Wiew  Tools  Window  Help -8 X
X | B T | 5[] g e Ce o Defaut =1

-

=l version="1 0" encoding="UTF-8"?= |
2 [Fl=gml: FeatureCallection xmins: Gh="urn:x-inspire: specification: gmlas-v31 : GeooraphicalMames: 2 0" wmina: TH="urm; x-inspire: specification: amlas-v31: Transportletwaorks-Camman: 2 0" xmins: baze="urn:x-inspire: specification: amlas-v31:BaseTypes:3.1" wmina: goo=" I
hittp iy isotc21 1 orgi20088gca” xming gmd="tttp: e izatc 211 orgl20080gmd” xmins: gml="rttp: ey opengis netfaml” xmins: gmi0="hitg: e opengis netigmli3 2" <mins: gsr="http: v isotc211 orgf2008sr" xmins ges="http /Manewy isotc211 orgl2005gss"
wmingte="ritp: Shneesy isotc211 orgl200%00ts" xmins: net="urn;x-inspire; specification gmias-v31:Metveark: 31" xmins: smil20="http: s w3 orgf 2001 SSRIL200 xmins: smil200ano="rttg Seeaessy a3 orgl2001 FISMIL20Language” xmins:=ink="rttp: Moasae w3 orgh 9990link"
sminz:xsi="hittp: Sharnene w3 orgi2001 ML Schema-instance” xsi schemal ocation="http: Meewrwy opengis netigml

C:Mapping_Projectinspire-dataspec_v2_20051 20502 _gml_spplication_schemasD2 8-_GhL-Application-Schemas w2 0-GML3.1 102 8-_GML-Application-Schemas_v2 0-GML3 1 1 THTransportietworks-Rosd xsd"=

3 g =gml featureMember =
4 = =TH: ConcitionC{F acility=
5 =T currentStatus=Functional=/Th: currertStatus=
E r =T ConditionOfFacility=
7 = =FormOfitay xmins="urn:x-inzpire: specification: gmias-va1: TransportMetworks-Road 2.0"
g =formOfWay= =formOniay=
g r =FormCfidizyes
10 = =Road xmins="urn:z-inspire: specification; gmlas-v31: Transporthletworks-Road: 2 0"
11 =nationalRoad Code==inationalRoadCodes
12 r =Road=
13 = =RoadLink xminz="urn:x-inspire: specification: gmias-+31 :Transporthetworks-Road 2.0
14 =ThbeginLifespant'ersion xmins=""=200708061 05800=/TM: beginLifespant/ersion=
15 r =iRoacLink=
16 r =fgml: festureMember=
17 g =gl featurehlember=
18 = =T ConditionC{F acility:=
18 =Th:current=tatus=Functional=/TH: currert Status=
20 r =T ConcltionCfF acility=
! = =FormOfiay xmins="urn:z-inspire: specification. gmiaz-v31: Transporthetworks-Road: 2.0"=
22 b =formOfitay=<formOfiiays
23 r =Farmofidiays
24 = =Road wmins="urn:x-inspire: specification: gmlas-v31: Transporthetworks-Road: 2 0"
25 =nationalRoadCode==nationalRoadCode=
26 r =iFoac=
27 - =RozdLink =mins="urn: z-inzpire: specification:gmias-v+31: Transportieteorks-Rosd 2.0"=
28 =ThbeginLifespan''ersion xmins=""=20070806100700=/TH: beginLifespan'/ersion=
29 r =Foadlink=
30 r =gl featureMember=
il g =gl featuredember =
32 = =TH: ConditionC {Facility:=
33 =TM:currertStatus=Functionsl=Th: currentStatus-
34 r =M ConditionCTFacilty= -
35 = =FormOfay xmins="urn::-inspire: specification: gmiag-v31: TransportMetworks-Road 2.0" -
36 P aformOfvay==formO ey - -
37 r =FormCfiisy= -
38 = =Road xmins="urn:z-inspire: specification; gmlas-v31: Transporthetworks-Road: 2 0" - -
39 =nationalRoad Code=<inationalRoadCodes -
-
40 r =/Roacd= -
41 = =RioadLink xmins="urnx-inspire: specification: gmlas-v31 :TransponNaWsﬁoad:ZD"b
42 =TM:beginLifespantersion smins=""=2007 08061 DD?DD@\I:beginLifespan\-’ersiom
43 r =RoadLink= -
44 r <ol featureMember= - -
45 = sgml:featurehﬂember: -

46 i =TH:ConditionO{F acility= |
Mapping KELT Database Query nnutput
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Mapping validation and code

PSS generation

A During and after completing the mapping in the mapping pane,
validation process is required. The result of the validation
appear as a message that indicates if the mapping is correct or
not. Validation can be done using three techniques:

I Select the menu item File | Validate Mapping.

I Select the menu option File | Generate
XSLT/XSLT2, Generate XQuery, Java, C#, or

C++ code.
I Click one of the preview tabs, (XSLT, XSLT 2.0,
or Output)
A A\ force

Messages * X

- Y/ va BNE Y54 X

@ Tut-DrgChart mfd: Mapping validation successiul - 0 erarfz), 0 wamingjz) A




A The resulting XSLT file from the mapping could be used
for different application for translation purpose.

A The during translation XSLT file will be assigned to an
XML file.



& Schema mapping using FME

In FME workbench is used
for feature mapping the input
for this process the matching
result.

Source feature type in ESRI
shape format is connected to
destination feature type in

GML format ( Feature
mapping)
Each source attribute iIs

connected to an attribute on
the destination feature type (
attribute mapping)

Attributes  with the same
name in source and
destination will be

automatically connected.

Source schema V

.EI VAGP [..HAPE]] J

MapMngi%

Target schema ¥

i [=] VAGP [v.[GML] J‘
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% Outline

Overview of basic concepts

Overview of basic operations

Overview of schema matching and mapping
How to execute schema translations

> Wb

=>Screencast
=>Quick tutorial HALE software
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