ON THE NEED FOR MODEL-DRIVEN ENGINEERING
FOR DATA HARVESTERS: EXPERIENCES FROM THE
: GERMAN GOVDATA.DE PORTAL
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OVERVIEW

 Some Open Data Activities at Fraunhofer FOKUIS
e The German Governmental Portal GovData.DE

« Harvesting Experiences

The Need for MDE based Harvesters

Conclusions
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FIRST OPEN DATA PORTAL IN GERMANY

Open Data Berlin

— Concept and realization by Fraunhofer FOKUS
— Deployment of the backend system - CKAN

— Analysis of various Open Data aspects in a corresponding study
— Definition of a Meta-data Schema

Nutzungsbedingungen | Glossar | Suche | FAQ | Links | Login | Registriersn
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— Transfer of the pilot to Berlin Online
towards a sustainable Operation et Oatensitze
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— http://daten.berlin.de e
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Die neusten Datensiitze

Barlinar Wachen- und Trédelmrkie
2013

Beschafigtendaten

Die neusten Dokumente
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ENERGY OPEN DATA OF VATTENFALL

Netzdaten Berlin

N\ |

Since December 2012: Pilot/Prototype-Portal of Vattenfall Europe on Open Data regarding the

Electrical Grid of Berlin
http://www.netzdaten-berlin.de

Strong push towards Open Data from Industry
93 Datasets

— Electricity Supply

Balance Sheets

Connections with the Grid

Coverage Area

— Electrical Grid Structure

Concepts and realization by Fraunhofer FOKUS

Fraunhofer
FOKUS

Netzdaten Berlin - das Pilotportal

Herzlich Willkommen auf dem Open Data Pilotportal des Berliner Verteilungsnetzbetreibers Vattenfall Europe Distribution Berlin GmbH. In
Kooperation mit dem Fraunhofer Institut FOKUS, das Konzepte, Technologien und Lésungen rund um das Thema Open Data entwickelt, wird auf
diesem Portal das Datenmaterial zum Berliner Stromverteilungsnetz als Open Data veréffentlicht. Wir hoffen, dass sich aus den Daten des
Stromnetzes der grélten deutschen Metropole interessante Anwendungen ergeben und freuen uns auf den Dialog mit Ihnen. Gerne kénnen Sie

uns unter info at r berlin punkt de
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GOVERMENTAL DATA

Official Pilot of the German Ministry of Internal Affairs

GovData.de
— The Pilot/Prototype is officially online since the 9th of February 2013
— http://www.govdata.de

ssse BETA
222 GOVDATA Daten Dokumente Apps Neues Bibliothek Das Portal | g Anme
®®® ® Du Dateoportal s Devtschiand

— Development and Improvement of the Prototype

GovData » Startseite

A H‘ Herzlich willkommen

— Different Types of (Open) Data

) Auf GovData, demn Datenportal fiir Deutschland sind Daten aller
_ Datasets Verwaltungsebenen zentral zugdnglich. Bis 2014 soll das Portal testweise
betrieben und dabei schrittweise ausgebaut und optimiert werden. So

konnen Artikel im Bereich "Neues”, dem Blog von GovData, ab sofort auch

— Documents U—————
— Applications

Suchen Sie hier nach Daten, Dokumenten und Apps. Suchen Sie hier nach Portalinhalten.
. Q Suche in Neues, Bibliothek und Portal Q
— Focus on free Licenses
. Datenllzenz Deutsch Iand (d e_d I ) e ) Stébern Sie in diesen Kategorien durch Daten, Dokumente und Apps

— Creative Commons (cc-by, ...) el

Gesunaneit
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http://www.govdata.de

ARCHITECTURE OF THE GOVDATA.DE PLATFORM

Implemented and operated by Fraunhofer FOKUS

— " Portal (Liferay)
=~ .
= Information Pool User Interface
(Web Portal + CMS) for the Data Catalog < Browser
Web Sites of
Public Authorities Indexer + Thesaurus

REST l T

v

,j -- Interface |
~ | CKAN REST
S T Interface

savlect Cateoss e CSW/CKAN Harvester

(Geo Data, etc.)

Open Data Catalogs P
(Berlin, Bavaria, Bremen, etc.) | 6




OPERATION OF GOVDATA.DE

Key Operational Aspects |

— Continuous Monitoring (Jenkins, Selenium GUI
and Functional Tests) of the Platform‘’s Operation

and Availability

— Alerting via E-Mail and SMS (using Internet
based SMS Gateways)

— 24/7 Management Support

— Load- and Performance Testing (Apache
JMeter) when required

— Redundant Deployment of key components
— Continuous Harvesting and Quality Assurance of
the obtained datasets

~Z Fraunhofer
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Destatis, Regionaldatenbank

Umweltportal Niedersachsen

Berlin, Hamburg,
Rheinland-Pfalz, Rostock

Bayern, Bremen, Moers



OPERATION OF GOVDATA.DE
Key Operational Aspects i

— Provisioning of advanced statistics reflecting:
m&t\:;;ade Monat ”rﬁm’dw' AB";"L:LC';’ - Zugrife -

Zusammentassing Jan 2014 5524 10493 205523 1549,880 1370GB
Wann: Feb 2014 6,005 11,081 245507 1,835,888 157168
. Monatiche Historie Marz 2014 5,066 9644 221,793 1,446,772 1347GB
Tage im Monat 2014 5324 9,786 240,857 1,622,484 1410GB
e operation o e rlatorm amenage b - - S
Stunden (Serverzet) Mai 2014 5791 105566 235,330 1,794,979 154268
Wer: Juni 2014 5116 9515 201,747 1552021 135468
Lander Juii 2014 8499 19,038 461,851 3207023 2547GB
Gesamte Liste
Rechner Aug 2014 5245 14,798 275532 1742407 15.78GB
 Gesamte Liste Sep 2014 6130 12899 266,818 1937528 1607GB
1 Letzter Zugriff Okt 2014 6741 15,145 298,042 2,128,061 18.24GB
. . Unaufgeldste IP Adressen
Robots/Spiders (Suchmaschinen) Nov 2014 3970 8070 160170 1171110 102968
— he user interactuons wi ovbata. G Lt bams 0 0 0 0 0
Letzter Zugriff Total 63411 131,045 2,813,170 19,988,153 17178 GB
Navigation:
Aufenthaltsdauer
Datei-Typen
Downioads
| Gesamte Liste Tage im Monat
Zugiiie
| Gesamte Liste
| Einstiegsseiten
= ! Exit Sefen
; ,\/ Betriebssysteme
i e jI Jl JI Jl jI JI
 Unbekannt
Log Analyzer Eroer S
I Versionen 0102 03 04 0506 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 ooy
S | Unbekannt Now Mov Nov Hau Mov Nov Hou Nov Now Naw Nov Now Now Nov Naw Now Now Nav Nov Hov Nav Hov Na Now Hov Nav Now Hov Nav Nov
. =¢ > Verweise:
B = e— - Herkunft
] — Suenmaseneen e I
- i | Websiles
: . 3 Haurigkei 01112014 343 6735 41325 41404 MB
A 1 Suchausdriicke 02112014 384 6692 44728 477.44MB
50‘ S:F“WJW'E 03.11.2014 590 10,343 84,826 67718 MB
nstige:
Verechidenes 04.11.2014 552 9829 79933 665.45 MB
HTTP Fehlercodes 05112014 536 10524 771346 67024 MB
! Nicht gefundene Seiten 06.11.2014 521 11561 82,507 709.09 MB
07.11.2014 480 11326 74471 §94.07 MB
08.11.2014 309 7042 41,056 42759 MB
L 09.11.2014 301 716 44574 43452 MB
%' F raun h ofe r 10112014 602 12551 97479 79844 MB
11112014 603 11663 97,433 784,56 MB
F O K U S 12112014 ST 11387 89,618 760.76 MB
13112014 551 9,011 73962 636.23MB

14112014 460 10136 71,769 64307 MB



OPERATION OF GOVDATA.DE

Key Operational Aspects lli

— Established Production Level Process for Quality
Assurance within the Harvesting procedures

— Initial harvesting into a Test Environment Schemaprufer

- AutO mated QU al |ty ASSU rance an d P ro b I em Schemaverletzungen nach Datenbereitsteller
Re po i ng regard [ ng the harvested datasets T mmmmm—

Datensitze mit Regelverletzungen

e e -— P
— Approval of the meta-data by the -

Dataproviders | -

wn | =

o I I

— Import of the harvested meta-data in the Coree

Production Level System

\
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HARVESTING EXPERIENCES

Harvesting Architecture |

Mutzer

Webpaortal (Liferay)

Harvester
CKAN mit ckanext-spatial

CKAN- Datenkatalog
Harvester CKAN mit ckanext-harvest
CKAN- | JSO:
ISO-Harvester i . mporter
Z
A Destatis, Regionaldatenbank Berlin, Hamburg, Bayern, Bremen, Moers

Umweltportal Niedersachsen Rheinland-Pfalz, Rostock

CSW (Common Service for
the Web) and constitutes a
REST for INSPIRE

CKAN-2-CKAN Harvesting
JSON Dumps

Harvesting to the OGDD
Meta-data Scheme for
Germany

Python based Harvesters
implemented as CKAN
extensions 10



HARVESTING EXPERIENCES

Harvesting Architecture I

— In general, the handling of the CKAN provided harvesting platform proved to be
cumbersome
@ python

— Extensions/harvesters to be implemented in Python
— Fine language when it comes to automating processes and hacking down tools
with a specific purpose
— Bears a large numbers of pitfalls when it is used in a complex large scale project
that requires the involvement of various developers with different coding styles.

— Aspects such as quality assurance (code review) and code styling
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HARVESTING EXPERIENCES

Harvesting Architecture Ili

— OSGi based Architecture for
harvesting

— First experiments show that in
some cases performance
deficiencies - in comparison
to the Python based
harvesting — should be
expected

— Hence, the Java/OSGi based
and Python based harvesting
should be used on a case by
case basis
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. Open Data Platform Dashboard
‘ Harvester REST Services ‘(H (RAP Application)
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Instantiate and control ha
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’\: Harvester
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Backend
- * * *
DataProvider

‘ Harvester Controller ‘#

ModelBus

user model
harvester configuration

Data D ta Data
Provi der 1 P rovider 2 Provldern
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THE NEED FOR MDE BASED HARVESTERS

MDE based Harvesters

— The experiences with the
OSGi/Java and the
CKAN/Python based
harvesting lead to the need
for a platform independent
model (PIM) specification for
the harvesters

— Generation of platform

specific models (PSM), i.e.

code, based on the use of
transformations - Model-2-
Code (Python or Java)

~Z Fraunhofer
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THE NEED FOR MDE BASED HARVESTERS

Benefits for the Involved Stakeholders

— The fact that the quality of the data — provided by the Open Data providers — would
drastically increase, given the improved harvesting processes due to the use of MDE

— The time for the development of new harvesters will be drastically reduced since model
based harvester engineering would allow a higher level abstraction and the involvement
and collaborative harvester development by a larger set of collaborators — including people
who are not pure developers and are more into the (governmental) data, its semantics and
formatting

— The above aspects would increase the quality of the overall set of data provided by data
platforms and will facilitate and encourage the usage of (Open) Data by companies, since
the provided (meta-)data would be more timely and from higher quality (data quality and
trustworthiness is one of the key topics in the light of Open Data)

~Z Fraunhofer 14
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THE NEED FOR MDE BASED HARVESTERS

Benefits for the Involved Stakeholders

— The latter (increased data quality) would lead to higher competitiveness of
companies and industry using (Open) Data and would for instance allow them to pay

additional taxes

— It is possible to come up with (industrial and public) fora and organizations, which
would support the quality of the harvesting solutions thereby endorsing approaches
such as MDE based harvesting towards establishing high quality Open Data
provisioning

— These fora might also bear a financial aspect and would be responsible for financing
the MDE tool providers, e.g. by paying for licenses for the MDE tools and making
these tools available to the (Open) Data providers, e.g. public institutions or non-

governmental organizations
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CONCLUSIONS

— Critical aspects of our meta-data harvesting experiences around the German
governmental data portal (GovData.De)

— The need for a model-driven approach for the continuous design of harvesters was
derived

— Model-Driven Engineering would provide tool vendors with the possibility to
commercialize their tools and let them benefit from the eco-systems emerging around
(Open) Data providers

— Improved quality and timeliness of available datasets

— The possibility for commercial developers to rely on high quality data — which would in
turn encourage the use of Open Data for commercial developments

— Possibility for MDE tool providers to benefit from the emerging eco-system around
the topic of Open Data
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CONTACT

Fraunhofer FOKUS
Kaiserin-Augusta-Allee 31
10589 Berlin, Germany

www.fokus.fraunhofer.de
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Nikolay Tcholtchev

Senior Researcher
nikolay.tcholtchev@fokus.fraunhofer.de
Phone +49 (0)30 3463-7175

Arun Prakash

Senior Researcher
arun.prakash@fokus.fraunhofer.de
Phone +49 (0)30 3463-7358
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OUR SERVICES

Regarding (Open) Data Platforms Fraunhofer FOKUS offers:

\\

Development of guidelines for the selection and publishing of data according to their economic,
security and privacy aspects with respect to governmental regulations

Elaboration of recommendations for the provisioning and the management of (Open) Data

Design and development of the portal and the server infrastructure for an Data Platform (e.g. an
Open Data Platform)

Design of Open Data catalogues and operation of federated catalogues and portals
Concepts of interaction for users of (Open) Data offers

Contributions to the standardization of formats, meta-data and licenses

Trainings and workshops for partners regarding the realization of Open Data solutions
Concepts, methods and tools for the analysis of data

Development of programming interfaces for an efficient use of (Open) Data

Design of search mechanisms, e.g. crawling
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