DRZAVNA GEODETSKA UPRAVA
Gruska 20/ 10 000 Zagreb

www.dgu.hr

Harmonizacija podataka

Igor Vilus, dipl. ing. geod.

Zagreb, 30. 11. 2017.




M pGu
Definicije

0 HARMONIZACIJA

B Prilagodba odredenih pravilima kako bi se omogucila
interoperabilnost

O INTEROPERABILNOST

B Sposobnost sustava / proizvoda /podataka, Cija su sucelja / strukture
potpuno poznati, da medusobno djeluju i funkcioniraju s drugim
proizvodima i sustavima, bez ikakvih ograni¢enja.

B Moguénost kombinacije prostornih podataka i usluga za interakciju,
bez ponovljene ruéne intervencije, na takav nacin da je rezultat
koherentan, a dodana vrijednost skupova podataka i usluga
poboljSana




RazliCiti aspekti harmonizacije
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Harmonizacija | INSPIRE
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INSPIRE promi€e harmonizaciju prostornih podataka u smislu uéihkovitijih
donosenja ispravnih odluka vezanih za upravljanje: okoliSem, resursima, odrilwm
razvojem, rizicima te u svrhu kriznog menadzmenta. -

&

Klju¢ harmonizacije je uporaba zajedniCkog modelaw podataka' u. ,otvorenim
standardima, te komunikacija prostornim servisima, ‘a kako bi razlléltlm sustavima
bila omoguéena interakciju s minimalnim preoblikovanjnma To podrazumijeva

potrebu za programima / alatima koji omogucavaju maplranja shema s internih na
INSPIRE modele podataka.
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Temelj poslovnog procesa harmonizacije je proces transformacue kon preablnkule
izvorni u ciljani INSPIRE model | | ;




1. korak — Evaluacija
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INSPIRE direktiva

INSPIRE direktiva postavlja obvezujuéa pravila za uspostavu infrastrukture =
prostornih podataka u EU _ ‘ .,'

INSPIRE se temelji na slijedec¢i nacelima: i
Podaci se trebaju prikupljati samo jednom visestruko koristiti

Treba omoguciti kombiniranje prostornih informacije i iz razlicitin |zvora dlljem
Europe i omoguditi dostupnost istih drugim korisnicima

Treba omoguciti koriStenje prikupljenih podataka vnsoke tocnost za |zradu
podataka slabije toCnosti. ;- g

Prostorne informacije koje su potrebne za kvalltetna uprayljanje prostorom
moraju biti Citljive i transparentne.

Metapodaci koji definiraju prostorne informacije moraju bm dostupnl_te moraju
omoguciti informacije o dostupnosti, nabavi i | uvletlma korlstenja podatka kole
opisuju | : .
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INSPIRE dokumentaciia
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1. korak — Evaluacija

INSPIRE Erovedbena Eravila T 1

O Provedbena pravila definiraju ,korake” koji
moraju biti odradeni kako bi implementirali
INSPIRE direktivu:

|Izrada metapodataka

Uspostaviti interoperabilnost
Omoguditi mrezne usluge
Omoguditi dijeljenje podataka
|lzvrSavati pracenje i izvjescivanje
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INSPIRE - Genericki konceptualni model

Genericki konceptualni model opisuje zajedniCke zahtjeve i preporuke koje
bi trebale slijediti sve teme INSPIRE, a kako bi se u konacnici postiglo
uskladivanje tema
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INSPIRE — Specifikacije

Specifikacije su tehniCki dokument koji definira svaku temu posebno i svaka
specifikacija ima identi¢nu strukturu:

Scope

Overview

Specification scopes
Identification information
Data content and structure
Reference systems, units of measure and grids
Data quality

Dataset-level metadata
Delivery

Data Capture

. Portrayal
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INSPIRE — Specifikacije

Specifikacije su tehniCki dokument koji definira svaku temu posebno i svaka
specifikacija ima identi€nu strukturu:

Scope

Overview

Specification scopes
Identification information
Data content and structure
Reference systems, units of measure and grids
Data quality

Dataset-level metadata
Delivery

Data Capture

. Portrayal
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INSPIRE — Specifikacije

Specifikacije su tehniCki dokument koji definira svaku temu posebno i svaka
specifikacija ima identi¢nu strukturu:

Scope

Overview

Specification scopes
Identification information
Data content and structure
Reference systems, units of measure and grids
Data quality

Dataset-level metadata
Delivery

Data Capture

. Portrayal
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Identifier

All external objects (i.e. objects that can be used for data exchange between
different information systems) must have an identifier with the data type
Identifier. It consists of:

» localld - local identifier that is assigned by the data provider and is
unique within its namespace

I namespace - namespace that is owned by the data provider and

o

uniquely identifies the data source
+ Versionld - identifier for a specific version of the object.

Life-cycle information

If an object may change in a way where it is still considered to be the same
object, life-cycle information shall be provided

* The identification shall still be the same (i.e. same localld and
namespace, but versionld will change)

+ The attributes beginLifespanVersion and endLifespanVersion can be
used

Attribute obligation
In specifications attribute information can be mandatory, optional or voidable
Example:

+ If an object isn’t meaningful without an attribute, INSPIRE uses
MANDATORY obligation, e.g. the object type GeographicalName is not
meaningful without the attribute name

« If an attribute is desired for an object but isn’t available in all datasets,
INSPIRE uses VOIDABLE obligation, e.g. the objecttype Road has the
attribute roadName, but roads without names can exist

Voidable attributes should, if possible to have values. If no value exists,
a void reason should be provided like: Unpopulated, Unknown or
Withheld




W pGu
||

Unpopulated: The property is not part of the dataset maintained by the data
provider. However, the characteristic may exist in the real world. For example
when the —elevation of the water body above the sea levelll has not been
included in a dataset containing lake spatial objects, then the reason for a void
value of this property would be ‘Unpopulated’. The property receives this value
for all spatial objects in the spatial data set.

Unknown: The correct value for the specific spatial object is not known to, and
not computable by the data provider. However, a correct value may exist. For
example when the —elevation of the water body above the sea levelll of a
certain lake has not been measured, then the reason for a void value of this
property would be ‘Unknown’. This value is applied only to those spatial
objects where the property in question is not known.

Withheld: The characteristic may exist, but is confidential and not divulged by
the data provider
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9.8.2.3.1.  Base Types.ldentifier
Class: «dataType» Base Types.ldentifier

Definition:

Description:

Subtype of:
Status:
Stereotypes:

Attribute: localld
Definition:

Description:
Value type:
Multiplicity:
Stereotypes:

External unique object identifier published by the responsible body, which may
be used by external applications to reference the spatial object.

NOTE1 External object identifiers are distinct from thematic object identifiers.

NOTE 2 The voidable version identifier attribute is not part of the unique
identifier of a spatial object and may be used to distinguish two versions of the
same spatial object.

NOTE 3 The unique identifier will not change during the life-time of a spatial
object.

Proposed
«dataType»

A local identifier, assigned by the data provider. The local identifier is unique
within the namespace, i.e. no other spatial object carries the same unique
identifier.

NOTE It is the responsibility of the data provider to guarantee uniqueness of
the local identifier within the namespace.

CharacterString
1

Attribute: namespace

Definition:

Description:

Namespace uniquely identifying the data source of the spatial object.

NOTE The namespace value will be owned by the data provider of the spatial
object and will be registered in the INSPIRE External Object Identifier

W bGu
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Value type:
Muiltiplicity:
Stereotypes:

Attribute: versionld
Definition:

Description:

Value type:
Muitiplicity:
Stereotypes:

Namespaces Register.

CharacterString
1

The identifier of the particular version of the spatial object, with a maximum
length of 25 characters. If the specification of a spatial object type with an
external object identifier includes life-cycle information, the version identifier is
used to distinguish between the different versions of a spatial object. Within
the set of all versions of a spatial object, the version identifier is unique.

NOTE The maximum length has been selected to allow for time stamps based
on ISO 8601, for example, "2007-02-12712:12:12+05:30" as the version
identifier.

NOTE 2 The property is void, if the spatial data set does not distinguish
between different versions of the spatial object. It is missing, if the spatial
object type does not support any life-cycle information.

CharacterString
0.1
«lifeCyclelnfo voidable»

EXAMPLE 1 “FR.IGNF.BDCARTO” may be the namespace used by IGN France for spatial object
in their BD CARTO product. “NL.TOP10NL” may be the namespace for spatial objects in the TOP10
NL product in the Netherlands. “* EGGR.ERM" may be the namespace for spatial objects in the
EuroRegionalMap product of from EuroGeographics (assuming that “_EGGR” would be the registered

abbreviation of EuroGeographics).
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Code lists and enumerations

Is used to avoid "free text” values for attributes, and they are necessary for

classifications and comparisons.

Can be one of the following types:

Enumeration

setamecations
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wcodelists
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Analiza | korekcija podataka
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Produktbeskrivning: GSD-Oversiktskartan
vektor, GSD-Administrativ indelning 1:250 000,

Kompariranje modela S
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http://inspire.ec.europa.eu =) http:ﬂinspire.ec.europa.eufdﬁata-specificatiansl
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Matching tables (xml/Excel)

include:

. Left side: the INSPIRE
schema

- Right side: source
schema

- Middle: transformation
column

Explanation of matching

table cells
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Inspire schema Source schema

R RS

. — INSPIRE feature type

— Simple and common data types

— Complex INSPIRE data types

. — INSPIRE code lists and enumerations (Enum - Codelists)
— Name of the source data table, layer or feature type

. — Name of the source data attributes

— some remarks (if its needed)
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Mapiranje je korak u kojem se podaci “"mapiraju” iz jedne aplikacijske sheme u drugu, u

nasem slucaju iz trenutne sheme u INSPIRE sheme.

Korisnici sami moraju pronaci u¢inkovite metode i alate za izvr$enje.

RjeSenje moZe biti koriStenje programskih paketa otvorenog koda (HALE

komercijalno (FME, ArcGIS4INSPIRE ...)

Source Schema
(e.9. XSD, CSV, Shapefile)

Target Schema
(e.9. XSD, GML-AS)

Source Data
(e.9. XML, GML, CSV,
Shapefile)

HALE

Mapping

Alignment Project

Transformation

. il




3. korak — Mapiranje | transformacija
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Humboldt HALE software was recommended like powerful tool for

interactive geodata harmonization.
o  Formats supporting:

L

L]

L]

L3

Schema import: GML 2.1, GML 3.1, GML 3.2, Shapefile, WFS
Data import: GML 2.1, GML 3.1, GML 3.2, Shapefile, WFS
Data export: GML 2.1, GML 3.1, GML 3.2, Shapefile

Mapping export: OML, RIF-PRD, CSV, HTML, XSLT

o  Functionality

1 | [ O

w3 (W] % (7]

* Schema matching and mapping is performed at the schema level
» Schema transformation using schema mapping definitions and operates on data level
+ Importing of INSPIRE schemas and code lists from the INSPIRE registry
» Validation of GML files
D TS SRR
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3. korak — Mapiranje i transformacija  Wpsv

FME (Future Manipulation Engine) - very powerful tool for quality control, gaps
correction and future mapping process

FME includes more than 450 transformers, tools that perform powerful data
manipulation tasks and give you complete control over what your data looks like
and how it's structured. According to SAFE SOFTWARE license policy it's
possible to download the trial hcense on perlod of 30 days.

o TE o ML TE O A a0 Dvawdiandy [heicrog
tnuwmmunm —

IHJH P hPeR N0k SRAF -——+HOLBIR IR uEBEIE

i~
X!
-
-
i
i

= A

|
I

i

(A ool
|41

11

.

{ v?';

o] f -
| "“fﬂ ok lwwwlpnpmn‘“

#
H
o

fuld
fufd

| l‘{q
i

14
|

i

N
#

el 1|
R
u"l

el
4

riyg
g R
PRI s




WGy
L

Overview of HALE

Developed open source software for data integration
HALE is a tool for defining and evaluating conceptual schema mappings. The goal
of HALE is to allow domain experts to ensure logically and semantically consistent

mappings and consequently transformed geodata from one schema to another
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Download HALE
http://community.esdi-humboldt.eu/projects/hale/files
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qﬁa[momsanon HUMBOLDT Harmonmation Toolkit « HUMBOLDT Alignment Editor
paneies = »
» .

R T [ T T [ T Files/Download

Files/Download

L 2.9.4(2015-11-01) Y

o HALE

« Windows (archivel: O 32 bit & 64 bit
o« Windows (Installer): & 32 bit O 64 bit
« Mac 05 10.7.34+ (Cocoa): & 64 bit
« Linux (GTKY): O 32 bit O 64 bit

05/12/2017



Functionality:

Source Schema
(69: XS0, GSV, Sapefl)

Target Schema
(8.9, XS0, GMLAS)

Source Data
(g M, G, CSV,
Shapefl)

HALE

Nappig

Alignment Project

Transformation

lpGu
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o Schema matching and
mapping is performed

__atthe schema level

o Schema
transformation using
schema mapping
definitions and
operates on data level

o Importing of INSPIRE
schemas and code
lists from the INSPIRE
registry

-~ o Validation of GML files
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Source scheme:

Source scheme (definition of the structure of the input data)

Can be defined for the following data sources: shapefile, CSV,
MS Excel XLS / XLSX, XML schema (XSD, XML), Hale
schema definition (HSD), WES, base data, INSPIRE XML
schemas.

Jlll supparted files

Clofx [*napefile ('shp)
. WML scherma (Yasd, *arnl)
Import location \ o .
% Walue must be an existing file [E - 5 I Calf file {N.ES"."}
hs QXML Format Spreadsheet QLI (Mads)
. From file | & From LIRL I (%% Fram preset | From WFS | [J From Database (JDEC) | ipatial ite Database I:-*"-;'- ||tE.:|

e T “oromen. | HALE Schema Definition (*.hsd, *haleschema)
e |M I _J GZiped HALE Scherna Defintion "hsd.gz, *haleschema.gz)
Impork as i

™ Use relative paths if possible. E}:EE_l SPFEEdShEEt D{LSZI |:*.:IZ|5:|
Al files




Target scheme:

Target scheme (the definition of the structure of the output

ata

M pGu
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In the definition of the target scheme it is possible to
select all data formats and codes which are mention

before in source schema
(= kY

Import location

Please select a source For the import | @ - 5 I

|=| Fram file & From URL |[§ From presek I From WFS | [J From Database (JDEC) |

Source LIRL: =] | htkp:)finspire, ec.europa. eufschemas/cpi4, 0fCadastralParcels, xsd
Conkent tyvpe RG] NED gl = ~ Q'-' Detect |

Import as IHML schema j

http://inspire.ec.europa.eu/schemas/
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Source data:

Source data (definition of the structure of the input data)

Can be defined for the following data sources: shapefile, CSV,
MS Excel XLS / XLSX, XML schema (XSD, XML), Hale
schema definition (HSD), WES, base data, INSPIRE XML
schemas.

Jlll supparted files
shapefile {*shp]

imf| ML scherna (s, )
Imponrt location \ Cafile 'Iuw-':s"-":'
% Valus must be an existing file E - ﬂ hls QOXML Format Spreadsheet (L3N0 (*odsx)
Spatialite Database (*sqlite)
|=| Fram File | @ From URL I (%% From preset | From WS | [J From Database (JDEC) | HALE Schema Definition F.hﬁd_, *.halﬂﬁthﬁma)
source file: | | | | GZiped HALE Scherna Defintion "hsd.gz, *haleschema.gz)
mportas | ] Excel spreadsheet (XLS) {*xIs)

™ Use relative paths if possible. Al files
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Target data: '

Target data (the definition of the structure of the output data)

s Export instances _ 10| x|

Export format /1
Please select a Format to export ko | @ 5 I
3 File

Dakabase (IDBC) [expetimnental]

GML (FeatureColleckion)
GML (INSPIRE SpatialbataSet) [deprecated by INSPIRE]
GML (WF3 2.0 FeatureCollection)

Ge0]Son

J50N

SC)LiteSpatialite Database [experimental]

WES-T (Direck upload) [experimental]

WF3-T (Partitioned upload) [experimental]

#L5 File

wML (Custom rook element)

< Back I Mexk = Fimist Cancel
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Integrated functions

Type Transformation functions
« Retype (one source type -> one target type)
« Join (several source types -> one target type)
» Merge (several source types -> one target type based on property values)
» Create (one or several target types)
Property Transformation functions
« General functions
« Rename (copy), Assign (value),
Geometric functions
« Ordinates to point, Network expansion (1D->2D), Centroid (2D->0D),
Calculate length/area, compute extent
INSPIRE and ID functions
« INSPIRE ID, Sequential ID, GeographicalNames, Xpath expressions
Numerical functions
« Mathematical expressions,
String functions
« Date extraction, Regex analysis (string conversion), Classification, Formatted
string



Integrated functions

| (> General .

T/ Retype
o Merge
o Join

T Create

i~ Rename

i~ Date extraction
i= Regex Analysis

® Assign

® Generate Unique Id
i= Classification
abe Formatted string

® Assign (Bound)

|

4 ([ Geometric
© Ordinates to Point
© Network Expansion
© Calculate Length
O Calculate Area
© Centroid
© Compute Extent
4 (= Groovy
Y¢ Groovy Retype
Y Groovy Create
Y Groovy Merge
Y¢ Groovy script
Y¢ Groovy script (greedy)

4 (> Inspire
¥ Inspire dentifier
¥ Geographical Name

4 (% Numeric
Y Mathematical Expression
id Generate sequential ID

WGy
L
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Hvala na paznji !!!




