= Federal Office
bev.gv.at
of Metrology and &
Surveying

Preservation of digital geospatial records

Perspectives on future requirements in terms of Service-Oriented Architectures and Al

Markus Jobst

2024-05 / Preservation of digital geospatial records at BEV / Jobst



= Federal Office
of Metrology and
Surveying

bev.gv.at

Agenda

Introduction

Brief analysis of actual situation

Appropriate considerations for long-term preservation

Experiences and practices

2024-05 / Preservation of digital geospatial records at BEV / Jobst 2



= Federal Office b
ev.gv.at
of Metrology and g
Surveying

Introduction/The role of governmental products
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* Driven by stakeholders * Sectoral Data Governance (contracts, licenses,
* Rich pool of data of varying degree of openness access rights, usage rights)
+ Technical tools for data pooling and sharing

_ - geoinformation as a cornerstone of
Lspspioei s mndyibrabs pompis iy i the modern state and society

Cloud services meeting high requirements for data protection, security, portability, interoperability, energy efficiency
Scerri, S., Tuikka, T., de Vallejo, I.L., Curry, E. (2022). Common European Data Spaces: Challenges and Opportunities.
https://doi.org/10.1007/978-3-030-98636-0_16
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Governmental Products / Trust

* Expand collections of data sources and
microservices with a network for the
secure and self-determined exchange of
continuously maintained information

Sicherheit

Umwelt

Kataster
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with an agreed level of trust between the
parties involved

to bridge a variety of use cases and
thematic domains.

Topographie

Clear data sovereignty (sovereignty)

(Core) competencies %% e

Responsibilities/Maintenance
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Digital Archiving Experiences

* Digitalisation of Aerial Imagery

* Digitalisation and Presentation of Maps

* Digitalisation of cadastre archives in Austria

(2013 — 2024)
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Not a topic
for this presentation

* IT backup mechanisms

* Storage systems (tape libraries, HDD, ...) =

* Physical Media preservation Ny,
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Brief analysis of actual situation
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SDI frameworks, components and architectures

% | ” Application and Geoportals

lv ' ' ' . .
o o} Q Q ?
Interoperable Invokable
SDS 8DS

Network | Services harmonized
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SDI frameworks, components and architectures

Critical interfaces and procedures

(1) Spatial Data to
Spatial Data Services

(2) Spatial Data/Spatial Data Services to
Spatial Data Caches

(3) Spatial Data Services to

Applications
(4) Spatial Data Caches to — e seoport
A p p I i cati o n s fs e Dataset Statistics

& 80
Downloadable Datasets

@ B4
Viewable Datasets

Metadata and its standardization

Semantic description (registries) and its o -
<tandardization e ——

2024-05 / Preservation of digital geospatial records at BEV / Jobst = aae §em s o e



"= Federal Office bev.gv.at
of Metrology and o
Surveying

Critical interfaces (of usage) in SDI

inci ____Embedded Search Service
* Principles of SOA

for Eih :
, — |‘.~.l..;,..~....__ =

Vernbieauieii

S — [ eyt 5 e

* |nterfaces and formats

| e m—

* Data / Services /
Caches / Applications

* Dataset availability vs.
Spatial Feature Access

* Embedded functionalities

* Semantic definitions

.....

3'”;‘https Ildata bev gv at :
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Considerations for SDI long-term preservation
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DATENLABOR Structured data is (widely) available but not

Bundeurwninter um
fur Urmwedl. Nuturschate, nusleae Sacherhert

SRS (easily) accessible

@
Transparency .
portals EU data
Administrative w® e @ portal
open data o .

GEOSS
. . Portal

. e INSPIRE geoportal
Environmental ®
portals @ &
o @

L ]

Michael Lutz, Datenlabor DE, INSPIRE Conference 2023
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Considerations
Variety of geospatial data and formats
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* (Common/standardized) Geospatial file formats
without execution/access constraints

* Standardized Interfaces

WKT, F_NAME, NAME, VARIANTNAME, HOEHE BODEN,ERFASS ART,ERFASS ART HOEHE BODEN,ERSTELL DAT,BERRB DAT,OBJECTID, GLOBRLID

POINT
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POINT
POINT
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POINT
POINT
POINT
POINT
POINT
POINT
POINT
POINT
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.657278656583 48.104477743859),7302 Berg, Traunberg,, 195, Landesaufnahme, Landesaufnahme, 2014/08/20 00:00:00,2014/08/20 00:00:00,23427, {12951BAT-F9F2-

(16
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Berg,Burg, , 121, Landesaufnahme, Landesaufnahme, 2014/08/20 00:00:00,2014/08/20 00:00:00,25589, {4D67T78C6-949C-49¢
Berg,Muhlhigel, , 153, Landesaufnahme, Landesaufnahme, 2014/08/20 00:00:00,2014/08/20 00:00:00,23319, {A221B6F1-6€72
Berg, Sandberg, , 154, Landesaufnahme, Landesaufnahme, 2014/08/20 00:00:00,2014/08/20 00:00:00,23318, {6653D%69-9DRE
Berg,Holzlstein,, 157, Landesaufnahme, Landesaufnahme, 2014/08/20 00:00:00,2014/08/20 00:00:00,21777, {1BCTC33F-3E
Berg, Sandberg, , 161, Landesaufnahme, Landesaufnahme, 2014/08/20 00:00:00,2014/08/20 00:00:00,23136, {DECB951D-2C0¢
Berg, 2eiselberq,, 165, Landesaufnahme, Landesaufnahme, 2014/08/20 00:00:00,2014/08/20 00:00:00,21793, {C4967E23-1¢
Berg, Zeiselbergq, , 182, Landesaufnahme, Landesaufnahme, 2014/08/20 00:00:00,2014/08/20 00:00:00,23314, {E3552R6F-72
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Considerations
Variety of geospatial data service interfaces
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* (Common/standardized) Web Services Framework Of
geospatial service inte OGC Geoprocessing Standards

" Openly accessibl el
e.g. like OGC Find

Multi-source, Integrated Application Client

rs

------ £

° R d bI —————————— GML Open Web
e p ro u Ca e s 3.1.1 Context
; 8 F——— . - Service
atalo Catalog atalog

& Web Map @ Transducer
Catalog Services B 2 el

/"-’E,-__:___: Publish _ -~ \Encodings
= B || SEE
B ol

. Portrayal Services Processing Services
Qata Services / -

t

= 0GC/IP Interface

https://live.osgeo.org 3
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Considerations

Variety and specification of spatial data caches

* (Common/standardized)
cache specifications

* Openly accessible

* Standardized and exchange-able
style descriptions
(SLD, Carto-CSS, JSON, ...)

* Reproducable production methods

GNRAI

Boston

New York
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Considerations
(Open) API for spatial data

* Variety of API

* Applicable IT architecture
levels for API

* Standardized and
exchangeable
API definitions
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Consideration: Discovery Mechanisms
Landing page and its references

Datenkatalog BEV ~ Q Suchen

* Plain HTML

Digitales Landschaftsmodell - Gew&sser Stichtag 08.04.2022

Overviews

Der Objektbereich DLM - Gewssser umfasst in Form von hochgenauer Vektorgrafik mit Attributen als

[ S u fﬁ C i e nt m eta a n d Basis fiir Geographische Informationssysteme flachendeckend fiir Osterreich die Elemente:

» alle flieRenden Gewdsser [Flisse und Bache)

I i n k i nfo r m ati O n * Bauwerke fir die Wasserversorgung (Wasserleitungen, Druckrohrleltungen) #

* punkt- und linienformige Bauwerke {Quellen, Wasserfalle, Bootsstege, u

Stichtag = Erstellungsdatum:

[ ]
Die Daten sind zu diesem Tag der aktuellste Datenbestand des BEV.

Dies ist nicht ident mit dem Aufnat bzw. Verr gedatum. DLM Gewdsser
content (e.g.
—_— Datumsangaben (Erstellung) 2022-04-08 Réumliche Aus
tit I e a n d Datumsangaben (Publikation) 2022-05-16
Code https://dol.org/10.48677/ba4534b1-22c5-443d-a000-

description)
Ansprechpartner %}g

& Bundesamt fir Eich- und Vermessungswesen - Abteilung Landschaftsinformation

* Compilation of all
the needed
i n fo r m ati O n GEMET - INSPIRE themes, version * Gewassemetz

10
(fo r u Sa ge ) GEMET - INSPIRE Spatial Data * Gewdssernetz Provided by
Themes
Umweltthesaurus UMTHES * Landschaftsmode e Sunc
* Gewlsser Wi Eich
Vermes:

Raumlicher Anwendungsbereich * National
Share on social

Zugrifiseinschrankungen Benutzerdefinierte Einschrankungen
v f
2024_05 / P rese rvaﬁo n Of d igita I g Andere Einschrankungen Der bffentliche Zugang zu diesem Produkt unterliegt keinen
Einschrankungen.
Not available

Nutzungseinschrankungen Benutzerdefinierte Einschrinkungen

<html ng-app="gn_search_minimal” lang=

bev.gv.at

"t jd="ng-app">

<head>

titlerDigitales Landschaftsmodell - Gewdsser Stichtag 08.84,2022</t
se href="hiips://data.bev.gv.at/geonetwork/srv/eng/catalog. search”
meta charset="utf-&8" /
"viewport™” itial-scale=1.@" />
"apple-mobile-web-app-capable” content="y
"description” content="Der Objektbereich DLM
"keywords" comten " I

propert: :title” co
:description

" f>

“twitter:image"
name="twitter:title"

ttps://data.bev.gv.at/gecnetwork/
igitales Landschaftsmodell - Gewd
tent="Der Objektbereich DLM - Gewd
tent="Datenkatalog BEV" />

tps://data.bev.gyv.at/geonetwork/sry/api/
es="16x16 32x32 48x48" type="image/png" href="htip
data.bev.gv.at/geonetwork/srv/eng/rss. search?sortE
F="hitps://data.bev.gv.at/geonetwork/srv/eng/portal. opensearc
"nttes://data.bev. gv.at/geonetwork/sry/gers. . /. /static/gn
"nites://data.bev. gv.at/gsonetwork/sry/gars. /. /static/gn

5 y* />
icon-bar” />
1icon-bar” />
<span class="icon-bar" />
</button>
</div>
<div id="navbar" class="navbar-collapse collapse">
<ul class="nav navbar-nav" id="topbar-left">

<li>

<@ href="_,,/, fsrv/ger/catalog.search#/home" »Datenkatalog
<f1li>
<1i>

<@ title="Suchen" href="_./,./sry/ger/catalog, search#/sear
<i class="fa fa-fw fa-search hidden-sm"> </i>
<span»Suchen</span>

<far
</1ix
¢1i id="map-menu" class="hidden-nojs">
<a le="Karte" href="../../srv/ger/catalog.search#/map">
<i class="fa fa-fw fa-globe hidden-sm"> <
<span>Karte</span>
<fay
<f1i>
<ful>
</div>
</div>
</div>
<div class="container” role="main">

<div class=

ontainer-fluid gn-metadata-view gn-schema-iso19139">
"bad534b1-22c5-443d-3000-10aF2a898477" class="gn-md-

£i rlacz="Fa on-iran-datazat"s

17



"= Federal Office b
ev.gv.at
of Metrology and g
Surveying

Considerations: Discovery Mechanisms
DOI: extending the distribution and persistence

DataCite Fabrica About  Support  PTNC.BEVADATA ~

Bundesamt fiir Eich- und Vermessungswesen / DOls

10.48677/6854e2a0-166e-4679-9426-98c9d7a0a41d

URL

fE] Update DOI (Form) }

https.//data.bev.gv.at/geonetwork/srv/metadata/6854e2a0-166e-4679-9426-98c9d 7a0a41d

L;l; Update DOI (File Uplcad]J

Metadata
Verwaltungsgrenzen (VGD) - Stichtag 01.10.2021 BEV pataset
: Vermessungsamter,
DataCite XML Dataset Dataset published 2021 via Bundesamt fiir Eich- und Vermessungswesen
DataCite JSON Die Verwaltungsgrenzen Stichtag BEV beinhalten die Grenzen der Verwaltungseinheiten Osterreichs im Schnit
Schema.org JSON-LD Die Daten sind fiir folgende Grenzen vorhanden: 1) Katastralgemeindegrenze 2) Gemeindegrenze 3) Bezirksg
BibTeX Gerichtsbezirksgrenze 5) Vermessungssprengelgrenze 6) Finanzamtsbereichsgrenze 7) Bundeslandergrenze &

DOI created @ ®

December 17, 2021, 14:34:16 UTC )
I'_./https:_a’,-'do1.0rgf10.486??,’685492a0-l65e-46?9-9426-98c9d?aﬂa41d

DOI registered

December 17,2021, 14:34:18 UTC Citation

DOI last updated Vermessungsamter. (2021). Verwaltungsgrenzen (VGD) - Stichtag 01.10.2021 BEV [Data set]. Bundesamt fiir Eich- und
December 17,2021, 14:34:18 UTC Vermessungswesen. https://doi.org/10.48677/6854E2A0-166E-4679-0426-98CIDTAOA41D

Schema @

DataCite Metadata Schema 4

About DataCite Services Resources Contact us

What we do Assign DOIs Metadata schema - 13 v O [+ ] m

Htt s“.fHdoi.datacite.org/doEstszmﬂ%ZFd54d7c29-?aﬂe:tll4f7-9e6c-c036323bza‘cé’

embers -vent data ee Model Imprint "
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Preserving Semantics

Pragmatic Observations

* Controlled,

* stable and

* sustainable
vocabularies

o

Preserving semantics
with its network
of stable and
reliable
thessaurii

* Embedding
mechanisms

hasMap
A Schema.org Propery
Thing = Property : hasMap

A URL to 2 map of the place.

Values expected to be one of these types

* Map

URL

Used on these types

Supersedes

maps

map

Examoles

Vocabularies  Aboul  Editor API

Skosmos Vocabulary Categories

OENERAL CONCERTS

s anid Technokgy ClissTicalion 2012

META THESALIRUS
azaarch Actiias in tha Humankas

https://vocabs:ac dh.oeaw.ac.at/en/
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Getting started: https://schema.org/

bev.gv.at

X Map Legends
stream, canal <bm wide
—————— occasionally water-bearing
above ground water conduit

— ——— underground water conduit

m spring
(e} well
= cistern

o Bad outdoor swimming pool

reservoir
T water tower
i| 1 [ \ direction of flow
/ .-*I' kilometre marker

torrent control
waterfall

sluice, weir

groyne
water level
:lﬂ. fum— ferry
{ 'l"\: pier
i —— —

T EEE hydroelectric power plant with lock
|
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Experiences and practiced approaches
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Experiences and approaches
Data tier

bev.gv.at

* Focus on data tier

Evaluated product, metadata
and semantic formats

Production data versus
distributed products

Geospatial ... extending digital
documents and records

Cloud approaches

Economic considerations

2024-05 / Preservation of digital geospatial records at BEV / Jobst
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Experiences and approaches

* Raster data examples

GeoTIF

JPEG2000 CLOUD OPTI

GEOTIFF

* Vector data examples

Geopackage

SHP

CSV

DXF
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Experiences and approaches
Service tier

Application and Geoponals

* SOA system emulation
requirements

System virtualization
(Server, DB)

Dockerization of applications

PoC for interface
standardization

Loss/elimination of digital
rights management leads to
new archival access
conditions according to the
General Data Protection
Regulation (GDPR)
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Conclusion

* Much more effort and
development for long-term =@
strategies are needed

____Embedded Search Service

...............

......

* Complete SOA are not covered by
actual preservation strategies

N Canse

* Geospatial Knowlegde - \ .
Infrastructures are not covered ‘ ./Ikataster.bev.

by actual preservation —

strategies

* Importance of Archiving
responsibilities
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Contact

Agenda
* Brief analysis of actual situation

* Appropriate considerations for
long-term preservation

* Experiences and practices

Dr.techn. Markus Jobst

bev.gv.at

ClO - Chief Information Officer Z:‘ . AR R v

Email: markus.jobst (at) bev.gv.at

Schiffamtsgasse 1-3, 1020 Wien, Osterreich
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