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ABSTRACT

INTRODUCTION

Most cartographic visualization requires a base map layer to provide geographic context. Current base map
products are either rather expensive and sometimes outdated or not available for certain regions (i.e. cadastral
data or Google Maps). Up-to-date base maps become more and more important when setting up a spatial
infrastructure for companies, non-governmental organizations or the public sector.

OpenStreetMap (OSM) is a crowd sourcing project which aims to provide free geographic data. OSM itself is run
by many open source tools with a bunch of languages written by volunteers. Thus, in order to setup an OSM
server there is quite a heterogeneous bunch of software involved with obscure dependencies which is only
partially documented. In addition the OSM community doesn’t care much about international geographic
information standards like those from Open Geospatial Consortium (OGC). And for some projects it’s important to
have an own map server either because it is sometimes offline or because it needs to be reliable and fast.

APPROACH

In prior students work the OpenStreetMap-in-a—Box software was created. An easy to use setup installs OSM “out
of the box” as a dedicated map server offering well-known OGC web services. OSM-in-a-Box includes several parts
as follows:

e A fully configurable (Schema Mapping File) osm2gis import converter (Java) which imports OSM data and
inserts the relevant part of it in the database PostgreSQL/PostGIS/geospatial database schema).

e A spatial information server with geographic web services (GeoServer), like WMS, Tiling/Caching and WFS
(read- only).

e Due to the configuration complexity of the osm2gis and GeoServer software, a consistency check can be
run with the osm2gis software. This generates a statistic report of the whole configuration.

e A website (showcase) to demonstrate the project.

RESULT

The following changes in this bachelor thesis led to the OSM-in-a-Box 1.0 release:

e 0osm2gis import converter:
0 More OSM data can be imported by the support of entity to entity relations.
0 Keeping the database up to date by downloading and importing the regularly released
differential update files.
e GeoServer:
0 Update of GeoServer to current version 2.0. Revise of theconfiguration (map presentation,
caching, services).
e osm2gis consistency check:
0 Update of the consistency check to support the new GeoServer version. Extend the check to
show selfinconsistency of the osm2gis Schema Mapping File.
e Showcase:
0 Update of the website to support the above changes.

Web: http://dev.ifs.hsr.ch/osminabox
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MANAGEMENT SUMMARY

PROBLEM DEFINITION

Most cartographic visualization requires a base map layer to provide geographic context. Current base map
products are either rather expensive and sometimes outdated or not available for certain regions (i.e. cadastral
data or Google Maps). Up-to-date base maps become more and more important when setting up a spatial
infrastructure for companies, non-governmental organizations or the public sector.

OpenStreetMap (OSM) is a crowd sourcing project which aims to provide free geographic data. OSM itself is run
by many open source tools with a bunch of languages written by volunteers. Thus, in order to setup an OSM
server there is quite a heterogeneous bunch of software involved with obscure dependencies which is only
partially documented. In addition the OSM community doesn’t care much about international geographic
information standards like those from Open Geospatial Consortium (OGC). And for some projects it’s important to
have an own map server either because it is sometimes offline or because it needs to be reliable and fast.

In prior students work the OpenStreetMap-in-a—Box software was created. An easy to use setup installs OSM “out
of the box” as a dedicated map server offering well-known OGC web services. OSM-in-a-Box includes several parts
as follows:

e A fully configurable (Schema Mapping File) osm2gis import converter (Java) which imports OSM data and
inserts the relevant part of it in the database PostgreSQL/PostGIS/geospatial database schema).

e A spatial information server with geographic web services (GeoServer), like WMS, Tiling/Caching and WFS
(read- only).

e Due to the configuration complexity of the osm2gis and GeoServer software, a consistency check can be
run with the osm2gis software. This generates a statistic report of the whole configuration.

e A website (showcase) to demonstrate the project.
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Figure 1: OSM-in-a-Box as link between OSM and GIS
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GOALS

The OpenStreetMap-in-a-Box to software needs to be upgraded on different parts. A major goal of this project
was the support of entity to entity relations, differential update and update of the 3rd party software to the
newest versions. Changes are:

e osm2gis initial import:
0 More OSM data can be imported by the support of entity to entity relations.

e osm2gis differential update:
0 The database is kept up to date by downloading and importing the regularly released differential
update files on a daily, hourly or minutely basis.

e osm2gis consistency check:
0 Update of the consistency check to support the new GeoServer version.
0 Extend the check to show self-inconsistency of the osm2gis Schema Mapping File.

e osm2gis Schema Mapping File:
0 Extension of the Mapping File to import and update more data (meadows, street-, train routes,
etc.).
0 Import of data to be used by IndoorGuide4Android.

e  GeoServer:
0 Update of GeoServer to current version 2.0.
0 Revise of the configuration (map presentation, caching, services, etc.).

e Showcase:
0 Update of the website to support the above changes.
0 Update of the MapCompare website with additional map sources.

e Mobile WMS Viewer:
0 Implementation of a Mobile WMS Viewer for android mobiles.

e Version 1.0
O Release of a stable version 1.0 of the software

SIMILAR PROJECTS

A lot of projects for data import and export already exist under the roof of OpenStreetMap. But none of them
fulfills all the requirements mentioned above. For illustration purposes we like to mention two prevalent tools.

‘ Tool Description Weblink

osmosis Most powerful tool for OSM. http://wiki.openstreetmap.org/wiki/Osmosis
Mostly used to import / export
data in OSM format

osm2pgsql osm2pgsql is a utility program http://wiki.openstreetmap.org/wiki/Osm2pgsq|
that converts OpenStreetMap
(OSM) data into a PostgreSQL
format.
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APPROACH

Most required knowledge was already gained due to the prior work (semester thesis) on this project. The
different goals were divided to the participants according to their prior work on the subject. The goals were
prioritized for the major ones to be certainly attained. The support for entity to entity relations had the biggest
impact on the software and was done first. Rewriting and refactoring most of the parts in the import process were
needed as well as an extension of the Schema Mapping File. The upgrade to GeoServer 2.0 brought structural
changes for the consistency check and was also implemented at the beginning of the project. In the second half of
the remaining time the differential update support was implemented as well as many smaller and bigger bug fixes
within the GeoServer configuration. Nearly at the end of the project a new GeoServer version 2.0.2 was released
with was included in the OSM-in-a-Box software immediately. In fact it brought some helpful changes and bug
fixes along. The software was tested continuously after changes were made and blackbox tests at the end
guaranteed a stable version 1.0 release.

i N\

Figure 2: Preparation phase

INVOLVEMENT

The OpenStreetMap-in-a-Box team consists of Andreas Meier and Joram Zimmermann.
The progress of the project was controlled and emerging question was discussed on a weekly meeting with
supervising Prof. Stefan Keller.

OpenStreetMap specific question were discussed with Frederik Ramm from www.geofarbrik.de and the OSM
Mailing List.
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RESULTS

The results in this bachelor thesis are the following:

e animport converter which supports all the OSM datatypes

e the import of planet and differential update files

e support of a fully configurable destination scheme (db schema) with relations between tables using a join
table

e the possibility to check the configuration of all involved programs (Schema Mapping File, database and
GeoServer styles)

The whole install package of OSM-in-a-Box consists of following components:

e osm2gis with example mapping configuration for initial import and differential update for OSM data
into a PostGIS database.

e  Preconfigured GeoServer including the style configuration (SLD) to render tiles.
e Usage of GeoWebCache to boost the performance on the website.
e Website with OpenlLayers to display the generated tiles including a search function.

GOAL ATTAINMENT

All primary goals have been achieved. Some subordinate tasks have been added and fulfilled like the support of
POIs needed by the IndoorGuide4Android team.

The implementation of a mobile WMS viewer for android mobiles was shortened to an evaluation document for
available libraries. The time profits from this decision helped in improving the GeoServer configuration even
more.

EXTERNAL RESSOURCES

For this project several external libraries were used such as the JDBC driver for PostgreSQL or a java scheduler
called Quartz which used several other common libraries from Apache. For the creation of the SQL statements
GeoTools has been used to compare polygons with each other. The read-part of the xml file has been done with
bzip2 library which is able to read a zipped file as stream. Argument parsing is done with JASP.

For testing and logging the application uses jUnit and log4j.
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FUTURE WORK

As seen in the results chapter above, we achieved the primary goals of this project. But of course future work on
this project can still be done. From our point of view, we see the following tasks that could be done in a future
project:

e Design work for more data to be shown on the website (shops, ferries, etc.), search functionality of
relations (like S-Bahn S8), street names.

e Intelligent conversion of tag values (population="about 500” is discarded right now if the population
column excepts an integer).

e Download of missing data during an initial import if wanted.
e Create an import summery after an import job is complete.

e Members of relations which have no own mapping should be imported as well if the relation is mapped
to a database table and inserted in a own table.

e If multiple mappings with the same table name apply to an OSM entity, only the last assigned mapping is
used for inserting in the database. Multiple entries might be wanted.

e Boost performance by looking up primary keys from relations and their members when inserting them
instead of separate selects.

e Include the Nodes lat / lon values to the way_temp table so they don’t need to be looked up a second
time when a way is used.

e DiffUpdate files can contain the same OSM entity multiple times which can produce errors when
processing them.

e Relations can’t be deleted in Potlach but all their Tags and Members can be removed. Such relations
should be deleted instead of modified in the database.

More Information on: http://dev.ifs.hsr.ch/osminabox
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1 AUFGABENSTELLUNG

Autoren/Studenten: Andreas Meier, Joram Zimmermann

Verantwortlicher/ .
Prof. Stefan Keller, HSR, Abt. Informatik
Betreuer:

Partner (Firma oder Verwaltung), .
(OSM und GIS Open Source Community
externer Betreuer:

1.1.1 EINFUHRUNG

OpenStreetMap-in-a-Box dient der Bereitstellung von Hintergrund-Karten fiir interaktive Kartenapplikationen im
Web und auf Mobiles. Im Gegensatz zu bekannten Kartendiensten wie beispielsweise Google Maps bietet diese
Lésung zwei Vorteile: Erstens die Kontrolle Gber die Verfligbarkeit des Services (da ‘in-house’) und zweitens die
Moglichkeit, eine an individuelle Bediirfnisse angepasste Kartengrafik zu konfigurieren.

Die Daten stammen vom OpenStreetMap-Projekt (kurz OSM), dem “Wikipedia“ der Landkarten. Diese Karten,
bzw. Geodaten sind oft detaillierter und aktueller als vergleichbare Produkte. Dies ist moglich durch die GPL-artige
Lizenz (CC-by-SA) der Daten.

In der vorangegangenen Semesterarbeit mit dem gleichen Namen wurde eine Server-Applikation mit Datenbank,
mit Geo-Webservices und mit zwei eigenen Websites (Webkarte und Webkarten-Vergleich mit Google & Co.)
erstellt. Die Java-Software steht unter einer modified BSD License.

1.1.2 AUFGABENSTELLUNG

Der im Vorgdngerprojekt hauptsachlich entwickelte Konverter, der die bestehenden OSM-Daten in eine frei
definierbare relationale Datenstruktur importiert, soll konsolidiert und nochmals erweitert werden. So soll z.B. die
Konfiguration auch mit Relationen umgehen kénnen. Dabei sollen auch die Konsistenztests angepasst werden,
welche die Ubereinstimmung von Zielschema und Schema-Mapping sowie von Zielschema und GeoServer-
Konfiguration prifen (das Quellschema ist von OSM vorgegeben).

Weitere Erweiterungen betreffend den inkrementellen Import und die definitiven Konfiguration des wichtigen Tile
Map Services (GeoWebCache). Vorab muss der Code den aktuellsten Versionen vom GeoServer angepasst
werden.

Im letzten Drittel soll die Serverkomponente durch einen Mobilen WMS Client (WMS-Viewer, MobilePOIGuide)
auf Basis eines Android-Handys ergénzt werden.

Lieferdokumente (englisch wo angegeben, sonst deutsch):

e Installationsanleitung (englisch).

e Bedienungsanleitung, falls notig.

e  Gesamter compilier-bereiter Sourcecode (englisch) inkl. Programmdokumentation sowie als Download
genkennzeichnetes Zip-File mit ausfiihrbarem Bytecode.

e Technischer Bericht und SW-Engineering-Dokumentation.

e Allféllige Dokumente gemass Vorgaben der Abt. I. (z.B. Kurzfassung, Broschiire, Poster).
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11.1.3 HINWEISE
e Die Arbeitsweise ist agil, mit Unit-Tests und kontinuierlichem Build. Es wird Wert auf ausgetestete
Software gelegt.
e  Fir die erfolgreich abgeschlossene Arbeit werden 12 ECTS angerechnet, d.h. es wird eine Arbeitsleistung
von mind. 360 Stunden pro Person erwartet.
1.1.4 RANDBEDINGUNGEN, INFRASTRUKTUR, TERMINE UND BEURTEILUNG

Randbedingungen Hardware/OS:
0 Server HW: keine Vorgaben
0 Server OS: Linux
0 Client HW und OS: Android
Software
O Server: Java SE und EE, GeoServer, PostgreSQL/PostGIS
0 Client: Android Java
0 Eclipse IDE, ANT, Hudson, Trac
Termine und Beurteilung: gemass Angaben auf www.hsr.ch. Beurteilung mit besonderem Augenmerk auf
die Implementation.

Rapperswil, 11. Méarz 2010
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2 TEILI TECHNISCHER BERICHT

OpenStreetMap (OSM) ist das 'Wikipedia' der Landkarten. Es ist ein Software-Projekt mit dem Ziel, eine frei
nutzbare Weltkarte zu erstellen. OSM wachst seit ca. 2007 exponentiell, ahnlich wie Wikipedia vor 5 Jahren. Im
Gegensatz zu Google Maps ist OSM zum Teil detaillierter und aktueller und vor allem: Es gehort allen und kann
frei (z.B. in Firmen-Webseiten) auch ausserhalb des Webbrowsers genutzt werden, z.B. in Navigationssystemen
(GPS) und Mobiles.

Erfasst werden unter anderem Strassen, Flachen, Gebdude und alle denkbaren Point of Interests. Die Daten
kdnnen dabei von jedem Community Mitglied erfasst werden. Diese werden per GPS-Trac ins System eingelesen
und kénnen danach mit Informationen versehen werden. Die von den Community Mitgliedern erfasste Daten
werden via Web APl in die Datenbank eingeflgt.

Die so erfassten Daten werden mittels verschiedenen Strategien zu Bildern verarbeitet (Kacheln oder Tiles
genannt). Die generierten Kacheln kénnen lber einen Service mittels Koordinaten und Zoomlevel abgefragt
werden.

2.1 PROBLEMSTELLUNG

Da sich die Community Uber sehr starken Zuwachs erfreut, kommen die OpenStreetMap Server an ihre Grenzen.
OpenStreetMap stellt eine Moglichkeit zur Verfligung, die Daten auf einem eigenen Server zu verwenden. Die
Services kdnnen dabei selbststandig aufgesetzt und in Betrieb genommen werden. Regelmassig werden
Differentielle-Updates der Daten zur Verfligung gestellt. Somit ist es moglich, einen unabhangigen
OpenStreetMap Server fiir private oder firmeninterne Zwecke aufzusetzen.

Die von OSM zur Verfligung gestellten Schnittstellen sind in verschiedene Services aufgeteilt, welche jeweils mit
unterschiedlichen Strategien und Programmiersprachen integriert wurden.

See OSM-Tool Chain...

OSM-DB

(MySQL)

Abbildung 1: OSM-Tool-Chain
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2.2 ZIEL DER ARBEIT

Das Ziel des Projektes ist es, die von OSM zur Verfiigung gestellten Daten Giber eine professionelle Schnittstelle
der GIS-Welt zur Verfligung zu stellen. Dazu soll eine unabhangige Serverarchitektur erstellt werden, welche die
Daten mit dem 6ffentlichen OSM System abgleicht und Giber eine Schnittstelle zur Verfligung stellt. Es ist soweit
sinnvoll OSM- und OGC-Standards (Interfaces, APIs) einzusetzen, namentlich Tiles, Web Map Service (WMS) und
Web Feature Service (WFS).

GIS Community _ OSM Community

OSMAPI OSM XAPI Tiies,

*

OSM-in-a-Box

 PlanetFile

Differential File

Abbildung 2: Ausgangslage (rechts) mit neuen Erweiterungen (links)
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2.3 DIE WICHTIGSTEN ANFORDERUNGEN

Funktionalitat Beschreibung/Bemerkungen Prioritat Abhéngigkeit
OSM-Daten Import  Die Daten der 6ffentlichen OSM-Datenbank sollen auf Hoch
moglichst effiziente Weise in die lokale Datenbank
importiert werden kénnen.

OSM-Daten Da sich die Daten in der OSM-Datenbank laufend Hoch Daten Import
Aktualisierung dndern und neue Daten erfasst resp. modifiziert

werden, missen diese in regelmassigen Abstanden

Uberprift und in der lokalen Datenbank aktualisiert

werden.

Das Intervall, in welchem die Daten aktualisiert

werden, soll konfigurierbar sein.
OSM-Daten Damit die von OSM zur Verfuigung gestellten Daten Hoch Daten Import
Konvertierung vom GeoServer effizient genutzt werden konnen, muss

die Datenbankstruktur der lokalen Datenbank

entsprechend angepasst werden. Somit ist es

notwendig, die von OSM erhaltenen Daten in eine

andere Struktur umzuwandeln. Dies wird zusammen

mit dem Import umgesetzt.

GeoServer WFS Fiir die Generierung der Tiles soll eine eigene Strategie = Hoch Daten
read entwickelt werden, welche mithilfe des GeoServers Konvertierung
realisiert werden soll.
Die so generierten Tiles sollen mithilfe des GeoServers
im Web bereitgestellt werden.
Der GeoServer bezieht die GIS-Daten aus der lokalen
Datenbank.
Zusatzlich soll der GeoServer die von OSM importierten
Daten Uber die Schnittstellen WMS und WEFS zur
Verfligung stellen.

Website Es soll eine Website erstellt werden, welche die Hoch GeoServer WMS
(WMS Client) Funktionalitdt des GeoServers demonstriert. Dies soll read

mithilfe eines WFS-Clients realisiert werden (z.B.

Openlayers).

Zusatzlich soll die Website eine kurze Einflihrung in das
Projekt geben, die Moglichkeit bieten die aktuelle
stabile Version des Projektes herunterzuladen und
eventuell Installationshilfe bieten.
GeoWebCache GeoWebCache soll standardmassig nach Installation Hoch GeoServer WMS
verfligbar sein. read
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2.4 EVALUATION MOBILE WMS VIEWER

Die Implementation eines WMS Viewers fiir Android Mobiles wurde wahrend der Bachelorarbeit zugunsten
weiterer Arbeiten am GeoServer in eine Evaluation vorhandener Libraries umgewandelt. Das Ergebnis dieser
Evaluation ist in diesem Kapitel beschrieben.

2.4.1 VERFUGBARE OPENSOURCE WMS-VIEWERS FUR ANDROID

e Mobiledroidgis - http://code.google.com/p/mobiledroidgis/

e  MGMaps Lib - http://developers.cloudmade.com/projects/show/j2me-lib-android

e  gvSIG mini - https://confluence.prodevelop.es/display/GVMN/Home
e AndNav2 - http://code.google.com/p/osmdroid/

Liste von http://www.gis.hsr.ch/wiki/WMS#WMS-Clients f.C3.BCr Web-Applikationen

e Pois R Us - http://dev.ifs.hsr.ch/osminabox/browser tags Mobile_V0.1

‘2.4.2 KRITERIENKATALOG UND GEWICHTUNG

‘ Kriterium Gewicht (1-5)
View WMS Layer 5
Anzeigen von WMS Layern
POI Search 4
Suchen nach POIs
Add WMS Layer 5
Hinzufiigen von anderen WMS Layern
Kompass 2

Intergrierte Kompassfunktionalitat

‘ 2.4.3 MOBILEDROIDGIS

‘ Details Kriterium Gew. ‘ Punkte Total
Googlemaps werden standardmassig gebraucht View WMS Layer 5 4 20
Suche nach POls ist hier nicht moglich, da der POI Search 4 0 0
Schwerpunkt auf die Verarbeitung von Sensordaten liegt.

Keine Moglichkeit um eigene WMS Layers hinzuzufiigen Add WMS Layer 5 0 0
Nicht vorhanden Kompass 2 0 0

‘2.4.4 MGMAPS LIB

Dies ist nur eine Library also nicht fiir die Evaluation geeignet.

‘2.4.5 GVSIG MINI

DI ET Kriterium Gew. | Punkte Total
Mehrere WMS-Layers stehen standardmassig schon zur View WMS Layer 5 10 50
Verfiigung.

Es kann nach POlIs gesucht werden, die eigene Position POI Search 4 8 32
wird auch angezeigt.

Es kénnen beliebige WMS Layer hinzugefiigt werden. Add WMS Layer 5 10 50
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| Nicht vorhanden. Kompass 2 0 0

‘2.4.6 ANDNAV2

DI ET Kriterium Gew. | Punkte Total
Zeigt die Openstreetmap-Daten an. View WMS Layer 5 6 30
Suche nach POI ist moglich, auch die eigene Position wird POl Search 4 8 32
angezeigt.

Hinzufiigen eines eigenen WMS-Layer ist nicht moglich. Add WMS Layer 5 0 0
Nicht vorhanden. Kompass 2 0 0

2.4.7 POIS R US
Dies war eine Studienarbeit im Herbstsemester 2009.

Probleme beim Programmstart, kommt nur die Fehlermeldung “Network error”. Wird eine Statische WMS URL im
Code sein.

‘2.4.8 SCHLUSSFOLGERUNG

‘ MobileDroidGIS MGMAPS Lib gvSIG mini AndNav2 Pois R us
Punkte 20 0 132 62 0
Entscheidung Sieger

Die Evaluation zeigt klar, dass gvSIG mini die Android Applikaiton ist, mit der man am besten eigene WMS Layers
anzeigen kann.

2.4.9 MOBILE TEIL WIRD ABGEBROCHEN

Aufgrund der Evaluation der vorhandenen Android WMS Viewer wurde beschlossen, dass dieser Teil der Arbeit zu
viel Zeit in Anspruch nehmen wiirde um schlussendlich ein angemessenes Resultat zu erhalten.

Daher wurde an der wochentlichen Sitzung vom 28.04.2010 beschlossen, diesen Teil der Bachelorarbeit
abzubrechen und die vorhandene Zeit in den GeoServer und der Installationsroutine des OpenStreetMap-in-a-Box
Projektes zu investieren. Dies hat zum Ziel, dass die neuen Anforderungen bezliglich der importierten Relationen
mit in den Showcase aufgenommen werden kdnnen.
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2.5 ERGEBNISSE

‘2.5.1 EINBETTUNG DES OSM-IN-A-BOX SERVERS

GIS Community OSM Community
Website Mapnik
Tool (WFS) (OpenLayers) el ol Lo ] Tiles
A A \ A /
OSM-in-a-Box
@ )

OSM Database

Planet File

u _4

Abbildung 3: Ausgangslage (rechts) mit neuen Erweiterungen (links)

Komponente Beschreibung/Bemerkungen
OSM Database Die von in OSM erfassten Daten werden in dieser Datenbank abgelegt.
OSM API Das OSM-API ist eine Schnittstelle Gber welche die OSM-Daten abgefragt und verandert

werden kénnen. Diverse Kartenbearbeitungswerkzeuge verwenden dieses APl um auf die
OSM-Daten zuzugreifen.

OSM XAPI Das XAPI ist eine Ergdnzung zum OSM-API, welches verbesserte Abfragen und Suchoption
zur Verfigung stellt. Das XAPI ist read-only.

Mapnik Tiles Mapnik ist ein externes Programm welches aus den OSM-Daten Kartenausschnitte
(Kacheln oder Tiles) generiert.

Planet File Das Planet-File beinhaltet samtliche OSM-Daten im XML Format beschrieben. Planet-Files
werden von OSM wochentlich generiert.

Differential File Taglich, stiindlich oder minditlich generierte XML Dateien von OSM welche die Anderungen
innerhalb dieser Zeitspanne wiedergeben.

PostgresSQL / Die PostgreSQL-Datenbank ist der zentrale Teil des OSM-in-a-Box Servers. Die OSM-Daten

PostGIS Database werden darin in einer GIS konformen Struktur abgelegt.

GeoServer Der GeoServer ist ein Webserver der unter Tomcat lauft. Er bereitet die Daten aus der
PostgreSQL-Datenbank auf und generiert die Kartenausschnitte.

osma2gis Ist eine Java Applikation welche die Daten von einem Planet-File liest, konvertiert und in
die PostgreSQL-Datenbank schreibt. Die Applikation wurde im Laufe der Arbeit entwickelt.

WFS Web Feature-Service ist ein OGC-Standard fir die Abfrage von Vektordaten via http.

WmMSs Web Map-Service ist ein OGC-Standard fiir die Abfrage von Kartenausschnitten tiber http.

GeoWebCache Cached die Kartenausschnitte, die vom GeoServer generiert werden und reduziert dadurch
die Antwortzeit bei der Abfrage von Tiles (Kartenausschnitte).

Tool (WFS) Dies kann irgendein Tool sein, welches via WFS auf die von GeoServer zur Verfiigung
gestellten Daten zugreift.

Website Openlayers ist eine JavaScript Bibliothek welche es ermdglicht, auf einfache Weise eine

(OpenlLayers) dynamische Karte in eine Website zu integrieren.
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‘ 2.5.2 VOLLE KONFIGURATIONSMOGLICHKEITEN

[, )

Abbildung 4: Vorbereitungsphase, Konfiguration

‘ Komponente Beschreibung/Bemerkungen

Schema Mapping File um das Zielschema (PostgreSQL/PostGIS DB) sowie die Mappings von den OSM-Daten
File zu dem Zielschema zu konfigurieren.
osma2gis Ist eine Java Applikation welche neben dem OSM-Daten Import die Konsistenz zwischen

Schema Mapping File, .sld-Files und Datenbank priifen kann. Das Ergebnis wird anhand
eines Reports ausgegeben.

.sld-Files Styled Layered Descriptor files mit dem die Darstellung der GeoDaten im GeoServer
konfiguriert werden kann.

PostgresQL / Die PostgreSQL-Datenbank ist der zentrale Teil des OSM-in-a-Box Servers. Die OSM-Daten

PostGIS Database werden darin in einer GIS konformen Struktur abgelegt.

GeoServer Der GeoServer ist ein Webserver der unter Tomcat lauft. Er bereitet die Daten aus der
PostgreSQL-Datenbank auf und generiert die Kartenausschnitte.

WFS Web Feature-Service ist ein OGC-Standard fir die Abfrage von Vektordaten via http.

WMS Web Map-Service ist ein OGC-Standard fiir die Abfrage von Kartenausschnitten tiber http.

2.5.3 UNTERSTUTZUNG SAMTLICHER OSM DATENTYPEN
Es werden alle Datentypen von OpenStreetMap unterstitzt.
Datentypen:

e Node (http://wiki.openstreetmap.org/wiki/Node)
e  Way (http://wiki.openstreetmap.org/wiki/Way)
e Relation (http://wiki.openstreetmap.org/wiki/Relation)
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‘2.5.4 OSM2GIS INITIALER IMPORT

Nachdem der OSM-in-a-Box Server aufgesetzt wurde, muss die PostgreSQL Datenbank mit den OSM Daten gefiillt
werden. Dies ibernimmt die osm2gis-Applikation. Sie liest die in XML abgelegten Daten vom Planet File und
wandelt sie in eine fiir den GeoServer verwendbare Struktur um. Mittels einer optimierten Strategie werden die
losen OSM Daten zusammengefiigt und in der Datenbank abgelegt.

Beispiel einer Kommandozeile fiir die Ausfiihrung eines Initialen Imports:
osm2gis --initial-import -u http://planet.openstreetmap.org/planet-090415.0sm.bz -m config/mappingconfig.xml

Das Planet File wird vom OSM Server heruntergeladen und die Applikation importiert den Inhalt in die lokale
PostgreSQL Datenbank, nach den Mappingregeln die in dem Schema Mapping File definiert wurden.

2.5.5 OSM2GIS UPDATE SERVICE

Damit die Daten auf dem OSM-in-a-Box Server aktuell bleiben, miissen die Anderungen der OSM Datenbank
regelmassig mit der lokalen PostgreSQL Datenbank abgeglichen werden. Dazu kann ebenfalls die osm2gis-
Applikation verwendet werden. Sie kann als update Service gestartet werden, welcher in regelmassigen
Abstanden die von OSM zur Verfiigung gestellten Differential-Files abfragt und die gednderten Daten in die lokale
PostgreSQL Datenbank integriert.

Beispiel einer Kommandozeile welche ein regelméssiges Update startet:
osm2gis --schedule-update -f minutely -b 200906080828-200906080829.0sc.gz

Dies startet einen update Task, welcher jede Minute ausgefiihrt wird. Die —b Option bestimmt mit welchem
differential File begonnen wird. Danach wird immer automatisch auf das nachste Differential File gepriift. Bei
einem Update werden, ausgehend vom letzten Differential File, alle nachfolgenden Differential Files bis hin zum
aktuellsten importiert (sogenannte “catch-up” Funktion).
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| 2.5.6 OSM2GIS ARCHITEKTUR

Aus der Abbildung wird der logische Aufbau der osm2gis Applikation ersichtlich:

Abbildung 5: osm2gis Software Komponenten

Komponente Beschreibung/Bemerkungen
Initial Importer Der Initial Importer fiihrt einen ersten Import der Daten aus. Er kommt zum Zug wenn die
Daten zum ersten Mal in die lokale Datenbank importiert werden.

Consistency Check  Die Konsistenzpriifung der die Konsistenz zwischen Schema Mapping File, GeoServer und
Datenbank prift.

Xmi2ddl Xml2ddl generiert falls n6tig ein neues DDL um Datenbankdnderungen vorzunehmen.

ApplicationContext Der ApplicationContext halt die Konfigurationsdaten fiir den Rest der Applikation bereit.
Dies beinhaltet die Daten aus dem Configurations File sowie die der Applikation
Ubergebenen Parameter.

XML Parser Der XML Parser liest die XML Daten eines OSM Planet oder Differential Files.

Converter Im Converter Teil der Applikation werden die gelesenen XML Daten fir die lokale
Datenstruktur aufbereitet.

Mapping Service Wird vom Converter verwendet um die gelesenen Daten einer Tabelle zuzuweisen.

API Service Der API Service wird vom Converter dazu verwendet unvollstiandige Daten liber das OSM
APl abzufragen und zu vervollstandigen.

SQL Generation In diesem Teil der Applikation werden die SQL Statements generiert.

Database Writing Die Daten werden in die PostgreSQL Datenbank geschrieben.
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‘2.5.7 GEOSERVER

Um die importierten Daten auch nutzen zu kdnnen, wird GeoServer eingesetzt. GeoServer ist ein OpenSource
Server fiir die Bereitstellung von geospatial Daten. Der Server kann beliebige Daten von jeder spatial data source
anhand von Standards veroffentlichen.

(DE) Logged in as admin. ﬂ_.] {DE) Logout

(DE) Layers ]
(DE) Server (DE) Manage the layers being published by GeoServer {
2
& (DE) Status © (DE) Add 3 new resource
- ) 3 a
= (DE) Contact Information @ (DE) Remove selected resources
8 (DE) Global Settings
[ (DE) 1A1 Settings
@ (DE) About GeoServer (DE) Results 1 to 21 (out of 21 ftems) -, (DE) Search
(DE) Services [ (DE) Type (DE) Workspace (DE) Store (DE) Layer (DE) Enabled? (DE) Native SRS
@ Gwc ] asm osm_ds poi 4 EPSG:4326
g WCS
3 wrs il osm osm_ds pof_lookup L4 EP5G:4326
by ANM -
& whs F M asm osm_ds landuse + EPSG:4326
(DE) Data F M osm osm_ds water L4 EP5G:4326
= (DE) Workspaces " A d £ look: L' 4 EP5G:4326
| (DE) Stores I} asm osm_ds waterway_lookup .
8| (DE) Layers F M asm osm_ds landuse_lookup 4 EP5G:4326
@l (DE) Layer Groups &
@ stil Manager O osm osm_ds pofw EPSG:4326
3 = e osm osm_ds road 4 EPSG:4326
Security
& Users F osm osm_ds indoor_view L4 EPSG:4326
-+ Datz security B ¥ osm osm_ds raiway 4 EPSG:4326
B service security
2 catalog security i} osm osm_ds place 4 EPSG:4326
- | L4 B
(DE) Demos E osm osm_ds vater_lookup EPSG:4326
(= osm osm_ds place_lookup 4 EPSG:4326
Layer Preview .
B ¥ asm osm_ds waterway L4 EP5G:4326
=} osm osm_ds raillwaystation_lookup + EPSG:4326
B osm osm_ds poi_lookup L4 EPSG:4326
B ¥ osm osm_ds coastline L EP5G:4326

Figure 3: GeoServer 2.0.2

GeoServer 2.0.2 ist im Installationspaket von OSM-in-a-Box 1.0 enthalten und alle Funktionen wurden auf diese
GeoServer Version angepasst. Zudem kommt der Server mit einem vollstandig vorkonfigurierten Workspace mit
dazugehorigen Styles, die auf das mitgelieferte Schema Mapping File zugeschnitten sind.

GeoServer 2.0.2 stellt folgende Services zu Verfligung:

e WCS
o 1.00
o 111
e WEFS
o 1.00
o 1.1.0
e WMS
o 111

Weitere Informationen: http://www.geoserver.org/

2.5.7.1 GEOWEBCACHE

In der Installation von OSM-in-a-Box 1.0 ist der GeoWebCache standardmassig aktiviert. Der GeoWebCache dient
dem Caching der generierten Tiles, dies ermoglicht ein schnelles Laden des Kartenmaterials auf der Website.
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|2.5.8 WEBSEITE

Um die importierten Daten auch darstellen zu kénnen, wurde in einer Diplomarbeit im Herbstsemester 2009 ein
Showcase erstellt. Dieser wurde erweitert, sodass er mit dem GeoWebCache funktionieren kann.

Mit einer Mapcompare Seite kdnnen zwei unterschiedliche Datenquellen fiir Kartenmaterial miteinander
verglichen werden.

12.5.8.1 SHOWCASE
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Figure 4: Showcase

12.5.8.2 MAPCOMPARE

- .
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Figure 5: Mapcompare
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2.6 SCHLUSSFOLGERUNGEN

Das Resultat ist ein Installer der fir Windows oder Unix heruntergeladen werden kann. Mit diesem Installer kann
man OSM-in-a-Box “out-of-the-Box” installieren. Das Paket enthélt den GeoServer 2.0.2 und den osm2gis import
Konverter sowie eine Webseite bestehend aus einem Showcase und Mapcompare. Mit dem osm2gis import
Konverter kann man jeden beliebigen OSM Datentyp auf ein beliebiges Zielschema mappen. Nachdem ein Initial-
Import gemacht wurde, mochte man die Daten “up-to-date” halten. Dafiir gibt es den scheduled update, der auch
anhand des osm2gis import Konverter gestartet werden kann.

Das Projekt konnte erfolgreich abgeschlossen werden. Alle primaren Ziele wurden erreicht. Der Mobile WMS
Viewer Teil wurde nach der Evaluation abgebrochen, sodass noch mehr Zeit fir Tests und GeoServer
Konfiguration investiert werden konnte.

2.7 WEITERENTWICKLUNG

Wie im Kapitel 2.5 Ergebnisse ersichtlich, haben wir die primaren Ziele des Projekts erreicht. Nachfolgende
Arbeiten kénnten dieses Projekt weiter verbessern. Unserer Meinung nach kénnen folgende Punkte in
zuklnftigen Arbeiten gemacht werden:

e Designarbeiten beziiglich Darstellung von mehr Daten im Showcase (Shops, Fahren, etc.),
Suchfunktionalitat von Relations (wie zum Beispiel S-Bahn S8) und Strassennamen.

¢ Intelligente Ubersetzung von tag-values (population="about 500 wird ignoriert falls die Population
Kolonne nur integer Datentypen akzeptiert).

e Downloaden von unbekannten Daten wahrend dem Initial-Import, vorausgesetzt dass man dies auch
mochte.

e Eine Importzusammenfassung nachdem der Import fertig ist.
e Members von Relations die kein Mapping haben, sollten in eine vordefinierte Tabelle gemapped werden.

e Wenn mehrere Mappings mit demselben Tabellenname zu einer OSM Entity gehoren, wird nur das letzte
Mapping genommen um die Daten in die Tabelle zu schreiben. Unterstltzung mehrerer Mappings ware
sinnvoll.

e Llat/lon Werte von Nodes in die way_temp Tabelle speichern, sodass man nicht ein zweites Mal nach
diesen Werten suchen muss.

e DiffUpdate Files kénnen dieselben OSM Entity mehrmals beinhalten, dies kann zu Fehlern fihren.

e Tags und Members von Relations kdnnen lber Potlach geléscht werden, die Relation selbst jedoch nicht.
Diese Relations sollten statt editiert, aus der Datenbank geléscht werden.

Mehr Information auf: http://dev.ifs.hsr.ch/osminabox
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3 TEIL Il SW-PROJEKTDOKUMENTATION

3.1 ANFORDERUNGSSPEZIFIKATION

‘3.1.1 EINFUHRUNG

3.1.1.1 ZWECK

Die Anforderungen des Kunden resp. Der Aufgabenstellung werden in der Requirements Spezifikation
festgehalten. Die erkannten Anforderungen werden hier detailiert aufgezeigt und analysiert. Die funktionalen
Anforderungen werden soweit moglich mithilfe von UseCases dargestellt.

3.1.1.2 UBERSICHT

Im ersten Teil des Dokuments werden die funktionalen und nicht funktionalen Anforderungen an das Projekt
festgehalten. Im zweiten Teil werden diese Anforderungen mit Hilfe von UseCases detailierter erfasst.
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‘3.1.2 ALLGEMEINE BESCHREIBUNG DER ANFORDERUNGEN

3.1.2.1 AUSGANGSLAGE

OpenStreetMap (OSM) ist das 'Wikipedia' der Landkarten. Es ist ein Software-Projekt mit dem Ziel, eine frei
nutzbare Weltkarte zu erstellen. OSM wachst seit ca. 2007 exponentiell, ahnlich wie Wikipedia vor 5 Jahren. Im
Gegensatz zu Google Maps ist OSM zum Teil detaillierter und aktueller und vor allem: Es gehort allen und kann
frei (z.B. in Firmen-Webseiten) auch ausserhalb des Webbrowsers genutzt werden, z.B. in Navigationssystemen
(GPS) und Mobiles.

Erfasst werden unter anderem Strassen, Flachen, Gebdude und alle denkbaren Point of Interests. Die Daten
kénnen dabei von jedem Community Mitglied erfasst werden. Diese werden per GPS-Trac ins System eingelesen
und kénnen danach mit Informationen versehen werden. Die von den Community Mitgliedern erfasste Daten
werden via Web APl in die Datenbank eingefiigt.

Die so erfassten Daten werden mittels verschiedenen Strategien zu Bildern verarbeiten (Kacheln oder Tiles
genannt). Die generierten Kacheln kénnen lber einen Service mittels Koordinaten und Zoomlevel abgefragt
werden.

gertoh

Bosrer

(

Abbildung 6: Beispiel einer Kachel
http://a.tile.openstreetmap.org/13/4291/2881.png

Die Kacheln kénnen beliebig in Client Applikationen eingebunden werden. Auf der Homepage von OSM selber
werden die Kacheln fir die Darstellung einer Slippery Map verwendet. Die OSM Daten sind fir viele weitere
Einsatzgebiete ntzlich.

View | Edit | Espent | GRS Traces | Usar Daarins agin| sign uz

Cpentresitiap

Abbildung 7:
OpenStreetMap-Daten in einer Webapplikation (links), in eéinem 'Consumer Navigationssystem' (GPS, mitte) und in einem Mobile Phone
(Handy, rechts)
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3.1.2.2 PROBLEMSTELLUNG

Da sich die Community Uber sehr starken Zuwachs erfreut, kommen die OpenStreetMap Server an ihre Grenzen.
OpenStreetMap stellt die Moglichkeit zur Verfiigung, ihre Daten auf einem eigenen Server zur Verfligung zu
stellen. Die Services kdnnen dabei selbststandig aufgesetzt und in Betrieb genommen werden. Regelmassige
differential Updates der Daten werden von OSM veroffentlicht. Somit ist es moglich einen unabhangigen
OpenStreetMap Server fiir private oder firmeninterne Zwecke aufzusetzen.

Die von OSM zur Verfiigung gestellten Schnittstellen sind in verschiedene Services aufgeteilt, welche jeweils mit
unterschiedlichen Strategien und Programmiersprachen integriert wurden.

See OSM-Tool Chain...

e OSM-DB

(MySQL)

Abbildung 8: Ausgangslage
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Im Vorgangerprojekt wurde ein Konverter (osm2gis) geschaffen, welcher die Daten von OSM importiert und in
eine fir die GIS-Welt standardisierte Datenstruktur konvertiert. Mittels Updatefunktion konnen automatisch die
von OSM bereitgestellten Differentialfiles heruntergeladen und in die bestehende Datenstruktur ibernommen
werden. Neben dem osm2gis-Konverter wurde ein GeoServer vorkonfiguriert, der diverse Interfaces und APls,
namentlich Tiles, WMS (Web Map Service) und WFS (Web Feature Service) zu Verfiigung stellt. Das Ziel war eine
einfache out-of-the-box Installation zu ermdglichen, um Kartenmaterial auf einer Website darzustellen oder via
Services abrufen zu kénnen.

GIS Community OSM Community

Mapnik
OSM API OSM XAPI Ties

X } /

OSM-in-a-Box

OSM Database

Planet File

Differential File

A 4

Abbildung 9: osm2gis Projektstruktur des Vorgangerprojektes.
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Mit einem Mapping-File kénnen die zu importierenden OSM-Daten in ein beliebiges Zielschema konvertiert
werden. Dieses Zielschema muss vor dem erstem Import definiert sein, damit in einem Prédprozess die
Datenbankstruktur erstellt werden kann. Mit einer Konsistenziiberpriifungs-Funktionalitat kann das Mapping-File
auf Konsistenz zur Datenbank {iberpriift werden, damit Anderungen vom Importer bemerkt werden. Ebenso kann
die Grafikkonfiguration des GeoServers auf Vollstandigkeit zur bestehenden Datenbankstruktur Gberprift werden
um so die Konfigurationsarbeit zu vereinfachen.

-

Abbildung 10:
Vorbereitungsphase in der einerseits anhand des Mapping-Files die Datenbankstruktur erzeugt wird und anderseits die .sld-Files
(Grapfikkonfigurationsdateien) des GeoServers mit dem Mapping-File auf Konsistenz tiberprift wird.
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313 ZIEL

Die Abgabe einer robusten Software ist ein priméres Ziel dieser Bachelor Arbeit. Wahrend den
Erweiterungsarbeiten soll der osm2gis-Importer refaktorisiert und mittels TestCases stabiler gemacht werden.
Folgende Erweiterungen und Teilarbeiten sollen gemacht werden:

3.1.3.1 ECHTES RELATION-HANDLING

Das aktuelle Relation-Handling (OSM Relation-Tag) verarbeitet lediglich Relations vom Typ Multipolygon. Diese
Relations kommen insbesondere bei Flachen mit Léchern (Bsp. See mit Inseln, Wald mit Lichtung) vor, erweitern
also die bestehende Moglichkeit, Flachen ausschliesslich mit Ways als geschlossene Polylinie zu erstellen.

Das Relation-Tag wird jedoch auch verwendet, um diverse andere OSM-Entitaten zusammen zu fassen.
Beispielsweise referenziert eine Relation mit Typ route und Name S9 alle Schienen und Bahnhofe dieser S-Bahn.
Ein Schienenabschnitt kann jedoch auch von einer anderen Relation mit Name S15 referenziert werden, da beide
Zuglinien diesen Abschnitt befahren. Um solche ,,echte” Relationen in der Datenbank abspeichern zu kénnen,
muss der Import-Konverter um diese Funktionalitdt erweitert werden.

3.1.3.2 DIFFERENTIAL UPDATE

Um die Daten stets aktuell halten zu kdnnen, muss neben dem einmaligen Initial Import auch ein Update der
Kartendaten moglich sein. OSM stellt hierflr sog. Differential-Files zu verfiigung, die lediglich die gednderten
Daten seit einem angegebenen Zeitpunkt enthalten. Die Differential-Update-Funktionalitat war in der ersten
Version 0.2 moglich. In folgenden Version 0.3 wurde sie jedoch deaktiviert, da sie mit der gednderten
Funktionalitdt der Software nicht mehr kompatibel war.

Die Differential-Update-Funktionalitadt soll nun an die neue Software angepasst werden und auch das echte
Relation-Handling unterstitzen.

3.1.3.3 MOBILE WMS CLIENT

Fiir das Android OS soll eine Clientsoftware erstellt werden. Mit Hifle einer Library (muss noch evaluiert werden),
soll der GeoServer via WMS-Abfragen das Kartenmaterial liefern welches der Client anzeigen soll. Rudimentare
Funktionen wie navigieren, zoomen sowie Suchanfragen tatigen soll der Client unterstiitzen.

3.1.3.4 UPDATE AUF GEOSERVER 2.0 & TOMCAT 6.0

Das OpenStreetMap-in-a-Box Projekt verwendet verschiedene Softwarekomponenten, fir welche mitlerweile
neue Versionen verfligbar sind. Speziell beim GeoServer hat sich einiges getan, weshalb die aktuelle GeoServer
Version 2.0 ins OSM-in-a-Box Projekt aufgenommen werden soll. Anpassungen beim osm2gis ImportKonverter
durch das GeoServer-Update miissen vorgenommen werden, da die Konsistenzprifung mit der gednderten
Ordnerstruktur im GeoServer nicht mehr kompatibel ist.

Funktionstests mit Tomcat 6.0 miissen ebenfalls vorgenommen werden.
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3.1.3.5 ANPASSUNG KONSISTENZPRUFUNG

Neben der Anpassung der Konsistenzpriifung wegen dem GeoServer-Update, miissen weitere Anderungen zur
Unterstiitzung des neuen Mapping-Files fiir das Relation-Handling gemacht werden. Einerseits zur Uberpriifung
der Konsistenz zwischen Mapping-File und Datenbank, sowie der Konsistenz innerhalb des Mapping-Files selber.

3.1.3.6  GEOWEBCACHE, SHOWCASE

Die Showcase-Website soll an die getitigten Anderungen in dieser Bachelorarbeit angepasst werden. Dies
beinhaltet hauptsachlich Arbeit an der Suchfunktion, damit die Relationen gefunden werden kdnnen.

Um die Ladezeiten des Showcase in einem Bereich wie andere Kartenanbierter wie Google-Maps, Openstreetmap
zu haben, muss die GeoWebCache-Funktionalitdt beim GeoServer richtig einegstellt und aktiviert werden.

3.1.4 ANFORDERUNGEN IM DETAIL

Die Anforderungen an das Vorgangerprojekt sind im Dokument
Repository/root/tags/Server_V0.3/Dokumentation/08_Endabgabe/Gesamtdokumentation.docx Kapitel 3.1
enthalten.

3.1.4.1 FUNKTIONALE ANFORDERUNGEN

Funktionalitat Beschreibung/Bemerkungen Prioritat  Abhangigkeit
Relation-Handling Mittels Mapping-File sollen auch fiir echte Relationen  Hoch
Mappings erstellt werden kénnen.
DifferentialUpdate Die DifferentialUpdate-Funktionalitat soll mit den Hoch Relation-Handling
osm2gis-Erweiterungen komaptibel gemacht werden.
Mobile WMS Client Ein fiir Android OS tauglicher Client der via WMS Mittel

Anfragen an den GeoServer tatigt soll erstellt werden

3.1.4.2 NICHT-FUNKTIONALE ANFORDERUNGEN
Lokale Datenbank

e Die OSM-Daten sollen weiterhin in eine Postgres Datenbank abgelegt werden. Um die Struktur der Daten
effizient zu gestallten soll das Postgis Plugin von Postgres verwendet werden.

e Die Datenstruktur in der PostgreSQL Datenbank wird anhand des Mapping-Files vor dem Initial-Import
erstellt. Vorteilhaft ist eine Datenstruktur nach dem Whitepaper von Jochen Topf".

Mapping-File

e Im Mapping-File soll die gwiinschte Datenbankstruktur angegeben werden kénnen mit:
O Tabellen (Feld, Datentyp, Standardwert, Primary Key, References)
0 Views
e Soll die Datenstruktur via Mapping-File gedandert werden, muss ein kompletter Datenimport erfolgen.
e Falls sinnvoll, miissen im Mapping-File geschiitze Bereiche angegeben werden kénnen, damit schon
vorhandene Tabellen oder Views nicht tiberschrieben werden.

! Repository/root/trunk/Dokumentation/13_Referenz_Literatur/osm-data-in-gis-formats-02.pdf
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e Es erfolgt eine Zuordnung von Tags die ein OSM-Entity haben muss und die entsprechende Zieltabelle
0 Fur ,echte” Relationen erfolgt zuséatzlich eine Angabe Uber die Verknipfungstabellen

Konsistenzpriifung

o Die Grafikkonfiguration des GeoServers soll mit der im Mapping-File angegebenen Datenstruktur
verglichen werden und Abweichungen sollen aufgezeigt werden kénnen. Dies soll die Konfiguration des
GeoServers Ubersichtlicher und einfacher gestallten.

GeoServer 2.0

e Bestehende Funktionalitat soll durch den Update des GeoServers auf Version 2.0 nicht eingeschrankt
werden.

e Fir den GeoServer missen weitere Styles konfiguriert werden, um die neuen Views fiir ,echte”
Relationen anzeigen zu kénnen.

e Mittels entsprechendem Mapping-File soll die im Vorgangerprojekt entstandene Datenbankstruktur
erweitert werden.

e Mittels Aktivierung des GeoWebCache sollen die Antwortzeiten des GeoServers verbessert werden.

Auslieferung

e Die Installation soll moglichst einfach sein. Dies wird erreicht durch:
0 Installation wie bisher mittels Batchfile
0 Standardwerte fur konfigurierbare Einstellungen
0 Standard Mapping-File

Integrationsarbeit & Website

e Anpassungen der Suchfunktion
e  Migration der Website an einen definitiven Platz
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3.1.4.3 USE CASES

3.1.4.3.1 USE CASE DIAGRAMM

uc Use Case Mo

UC2 WMS Abfrage

UC1 Websiteaufruf zur /I
raumlichen Orientierung
ucs

s
DB-Schemaerzeugung

] 2
! / 4 R4
! ! a e
! r , ,.’ UCS5 Konsistenzpriifung
! 4 ’ . DB-Schema /
I 7 7 . .
. ’ Grafikk onfiguration
! ’ ; -
b ; , ;‘l Geoserver Ucs Initial import
' ’ / ’”
1 s /' -~
) ¥ 7 R ’_'; . -
1 + ,; , - -
7 / 4 e - -
! s i e -~
s ’/ . - UCT Differential
s - - Update
Lo s pe _ - -
:I’I ;T - ———"
!’ o, - - —— " 1
s PR -7 uUC8 Anderungen im
Mapping Config Fiie

UC9 Mapping far
Relation-Handling

C10 Abfrage einer
S-Bahn-Route

UC11 Positionsabfrage
via Mobile WMS Client

Abbildung 11: Use Case Diagramm mit den oberen acht Use Cases des Vorgangerprojektes und den drei neuen Use Cases,

3.1.4.3.2 USE CASES UBERSICHT

Als Benutzer ist der Server- und Websiteadministrator gemeint, welcher

UC1 Websiteaufruf zur raumlichen Orientierung

e UC2 WMS Abfrage
e  UC3 WFS Abfrage

e UC4 DB-Schemaerzeugung
UC5 Konsistenzprifung DB-Schema / Grafikkonfiguration Geoserver

e UCS6 Initial Import
e UC7 Differential Update
UC8 Anderungen im Mapping Config File
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e UC9 Mapping fur Relation-Handling
e UC10 Abfrage einer S-Bahn-Route
e UC11 Positionsabfrage via Mobile WMS Client

3.1.4.4 USE CASES DETAILIERT

3.1.4.4.1 UC1 WEBSITEAUFRUF ZUR RAUMLICHEN ORIENTIERUNG

UMFANG

OpenStreetMap-in-a-Box

EBENE

Endbenutzer Ziel

PRIMARAKTEUR

Endbenutzer

STAKEHOLDER UND
INTERESSEN

e Endbenutzer:

0 Der Endbenutzer mochte den Anfahrtsweg zur HSR einsehen.

VORBEDINGUNGEN

ERFOLGSGARANTIE

Der Endbenutzer konnte sich iber den Anfahrtsweg an die HSR informieren.

STANDARDABLAUF

1. Der Endbenutzer ruft die Seite mit dem Anfahrtsplan auf.
2. Dem Endbenutzer wird die Anfahrtskarte dargestellt und er kann diese beliebig
vergrossern, verkleinern sowie verschieben.

ERWEITERUNGEN

Keine

LISTE DER TECHNIK-
UND
DATENVARIATIONEN

e  PostgreSQL
e Geoserver
e Openlayers

HAUFIGKEIT DES
AUFTRETENS

Wird im Monat mehrmals pro Tag durchgefiihrt.
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3.1.4.4.2 UC2 WMS ABFRAGE

UMFANG OpenStreetMap-in-a-Box
EBENE Benutzer Ziel
PRIMARAKTEUR Benutzer

e Benutzer:
STAKEHOLDER UND

INTERESSEN 0 Der Benutzer mochte via Openlayers (eingebettet in eine Website) eine

Kartenansicht von Rapperswil 6ffnen.

VORBEDINGUNGEN Der Benutzer hat ein Tool (Website mit Openlayers) um den Zugriff zu ermoglichen.

ERFOLGSGARANTIE Der Benutzer konnte die vom Server geladenen Daten graphisch dargestellt ansehen.

STANDARDABLAUF Offnet OpenlLayers (Eingebetet in eine Website) Client und wihlt Rapperswil
als Ort aus.
Dem Benutzer wird den Kartenausschnitt von Rapperswil angezeigt.

ERWEITERUNGEN Keine

LISTE DER TECHNIK-
UND
DATENVARIATIONEN

OSM-in-a-Box
Openlayers

HAUFIGKEIT DES

Sehr unregelmassig, je nach Aktivitat 1-2x pro Woche
AUFTRETENS
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3.1.4.4.3 UC3 WFS ABFRAGE

UMFANG

OpenStreetMap-in-a-Box

EBENE

Benutzer Ziel

PRIMARAKTEUR

Benutzer

STAKEHOLDER UND
INTERESSEN

e Benutzer:

0 Der Benutzer méchte die OSM Daten von Rapperswil und Umgebung in einem
Vektorformat erhalten.

VORBEDINGUNGEN

Lauffahiger OpenStreetMap-in-a-Box Server

ERFOLGSGARANTIE

Der Benutzer konnte die vom Server geladenen Daten erhalten.

STANDARDABLAUF

Der Benutzer greift mittels eine Tool dass WFS unterstiirzt auf den OSM-in-a-
Box Server zu
Der Benutzer bekommt die Vektordaten fir den von ihm angegeben Bereich

zurick.
ERWEITERUNGEN Keine
LISTE DER TECHNIK- .

OSM-in-a-Box
UND

WFS

DATENVARIATIONEN

HAUFIGKEIT DES
AUFTRETENS

Wenn im Einsatz sehr haufige Anfragen an den Server.
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3.1.4.4.4 UC4 DB-SCHEMAERZEUGUNG

UMFANG

OpenStreetMap-in-a-Box

EBENE

Benutzer Ziel

PRIMARAKTEUR

Benutzer

STAKEHOLDER UND
INTERESSEN

e Benutzer:

0 Der Benutzer erstellt ein Mapping-Config File, so dass er selbst wahlen kann
welche Daten er importieren mochte und wie das Datenbankschema
aussehen soll.

VORBEDINGUNGEN

e OSM-in-a-Box

ERFOLGSGARANTIE

Der Benutzer sieht nach dem Initialimport in der Datenbank nur die Daten, welche er
konfiguriert und gemappt hat.

STANDARDABLAUF

1. Offnen des Mapping-Files,
2. Erstellen der Konfiguration der gewiinschten Daten.
3. Starten von osm2gis mit Parameter (Initialimport).

ERWEITERUNGEN

Keine

LISTE DER TECHNIK-
UND
DATENVARIATIONEN

e (OSM-in-a-Box
e XML-Configfile

HAUFIGKEIT DES
AUFTRETENS

Vor dem ersten Datenimport.
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3.1.4.4.5 UC5 KONSISTENZPRUFUNG DB-SCHEMA / GRAFIKKONFIGURATION GEOSERVER

UMFANG

OpenStreetMap-in-a-Box

EBENE

Benutzer Ziel

PRIMARAKTEUR

Benutzer

STAKEHOLDER UND
INTERESSEN

e Benutzer:

0 Dem Benutzer soll eine Auswertung der Konsistenzpriifung des von ihm
konfigurierten DB-Schemas und der Grafikkonfiguration des GeoServers
geliefert werden.

VORBEDINGUNGEN

e Lauffdhiges OpenStreetMap-in-a-Box

ERFOLGSGARANTIE

Der Benutzer sieht, welche vorkonfigurierten Daten noch nicht vom Geoserver
gerendert werden kénnen.

STANDARDABLAUF

1. Aufruf von osm2gis mit einem Startparameter.
2. Lesen der Auswertung.

ERWEITERUNGEN

Keine

LISTE DER TECHNIK-
UND
DATENVARIATIONEN

e (OSM-in-a-Box

HAUFIGKEIT DES
AUFTRETENS

Wenn von Benutzer Gberpriift werden will, ob seine Grafikkonfigurationen im
GeoServer vollstdndig sind.
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3.1.4.4.6 UCG6 INITIAL IMPORT

UMFANG

OpenStreetMap-in-a-Box

EBENE

Benutzer Ziel

PRIMARAKTEUR

Benutzer

STAKEHOLDER UND
INTERESSEN

e Benutzer:

O In der vom Benutzer erstellten Datenbank sollen die Tabellen die er
Konfiguriert hat erstellt werden und das angegebene Planetfile importiert
werden.

VORBEDINGUNGEN

e Lauffahiges OpenStreetMap-in-a-Box

ERFOLGSGARANTIE

Der Benutzer sieht in der Datenbank Tabellen die abgefillt sind.

STANDARDABLAUF

1. Aufruf von osm2gis mit einem Startparameter. Angabe des ConfigFile.
2. Erfolg in DB Uberprifen.

ERWEITERUNGEN

Keine

LISTE DER TECHNIK-
UND
DATENVARIATIONEN

e (OSM-in-a-Box

HAUFIGKEIT DES
AUFTRETENS

Beim ersten aufsetzen des OSM-in-a-Box oder bei Anderungen des Configfile.
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3.1.4.4.7 UC7 DIFFERENTIAL UPDATE

UMFANG

OpenStreetMap-in-a-Box

EBENE

Benutzer Ziel

PRIMARAKTEUR

Benutzer

STAKEHOLDER UND
INTERESSEN

e Benutzer:

0 Der Benutzer sieht Anderungen und Erneuerungen die auf dem OSM Server
gemacht werden, automatisch auf seinem System.

VORBEDINGUNGEN

e Lauffdhiges OpenStreetMap-in-a-Box

ERFOLGSGARANTIE

Der Benutzer sieht die aktuellsten OSM Daten in seiner OSM-in-a-Box installation.

STANDARDABLAUF

1. Konfiguration eines Cronjobs

ERWEITERUNGEN

Keine

LISTE DER TECHNIK-
UND
DATENVARIATIONEN

e OSM-in-a-Box

HAUFIGKEIT DES
AUFTRETENS

Der Benutzer setzt einmal den Cronjob fir das Differential Update auf.
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3.1.4.4.8 UC8 ANDERUNG IM MAPPINGCONFIG FILE

UMFANG

OpenStreetMap-in-a-Box

EBENE

Benutzer Ziel

PRIMARAKTEUR

Benutzer

STAKEHOLDER UND
INTERESSEN

e Benutzer:

0 Der Benutzer kann Zielschema und Mappingkonfiguration andern.

VORBEDINGUNGEN

e Lauffdhiges OpenStreetMap-in-a-Box

ERFOLGSGARANTIE

Der Benutzer sieht die Anderungen des Zielschema in der Datenbank sobald er einen
Init Import ausfuhrt. Die in den Mappingkonfigurationen konfigurierten Daten sind auf
der Karte ersichtlich.

STANDARDABLAUF

1. Anderung des ConfiFiles
2. Ausfiihren eines Initial Import

ERWEITERUNGEN

Keine

LISTE DER TECHNIK-
UND
DATENVARIATIONEN

e OSM-in-a-Box

HAUFIGKEIT DES
AUFTRETENS

Beim ersten aufsetzen des Systems oder auf Wunsch des Benutzers.
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3.1.4.4.9 UC9 MAPPING FUR RELATION-HANDLING

UMFANG

OpenStreetMap-in-a-Box

EBENE

Benutzer Ziel

PRIMARAKTEUR

Benutzer

STAKEHOLDER UND
INTERESSEN

e Benutzer:

0 Der Benutzer méchte ,echte” Relations in der DB haben (z.B. Relations S7 und
S5 referenzieren dieselben Ways) und erstellt daflir die entsprechenden
Mapping-Regeln im Mapping-Config File.

VORBEDINGUNGEN

e Lauffdhiges OpenStreetMap-in-a-Box

ERFOLGSGARANTIE

Der Benutzer sieht nach dem Initial Import, dass die gemappten Tabellen Werte
enthalten.

STANDARDABLAUF

3. Anderung des Mapping-Files
4. Ausfihren eines Initial Import

ERWEITERUNGEN

Keine

LISTE DER TECHNIK-
UND
DATENVARIATIONEN

e (OSM-in-a-Box

HAUFIGKEIT DES
AUFTRETENS

Beim ersten aufsetzen des Systems oder auf Wunsch des Benutzers.
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3.1.4.4.10UC10 ABFRAGE EINER S-BAHN-ROUTE

UMFANG OpenStreetMap-in-a-Box
EBENE Endbenutzer Ziel
PRIMARAKTEUR Endbenutzer

e Endbenutzer:
STAKEHOLDER UND

INTERESSEN 0 Der Endbenutzer mochte die Route der S7 sehen und findet sie mittels

Suchfunktion.

e Lauffahiges OpenStreetMap-in-a-Box
VORBEDINGUNGEN ) i ) . )
e Ein Relation Maping wurde beim Importieren der Daten angewendet

Als Resultate der Suche werden dem Benutzer die einzelnen Haltestellen sowie die
ERFOLGSGARANTIE Bahnschienen in der Resultatliste angezeigt. Mittels Mausklick auf einen Eintrag
navigiert die Kartenanzeige auf den entsprechenden Eintrag.

1. Der Endbenutzer ruft die Hauptseite von OSM-in-a-Box auf
STANDARDABLAUF 2. Ergibtim Suchfeld den Begriff ,,57“ ein und startet die Suche

3. Er wahlt ein entsprechendes Suchresultat aus (z.B. ,Route S7°)

4. Die Karte zoomt auf den Ausschnitt der Route der S7
ERWEITERUNGEN Keine

LISTE DER TECHNIK- | e  PostgreSQL

UND e Geoserver
DATENVARIATIONEN | ¢  OpenlLayers

HAUFIGKEIT DES

Mehrmals pro Monat.
AUFTRETENS
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3.1.4.4.11UC11 POSITIONSABFRAGE VIA MOBILE WMS CLIENT

UMFANG

OpenStreetMap-in-a-Box

EBENE

Endbenutzer Ziel

PRIMARAKTEUR

Endbenutzer

STAKEHOLDER UND
INTERESSEN

e Endbenutzer:

0 Der Endbenutzer méchte seine Position auf der Karte seines Android Handies
ansehen

VORBEDINGUNGEN

e lauffahiges OpenStreetMap-in-a-Box
e Das Handy hat via Internet Konektivitdt zum GeoServer
e Das Handy kann anhand GPS die eigene Position ermitteln

ERFOLGSGARANTIE

Anhand der eigenen Position wird die umliegende Karte vom GeoServer angefordert.
Der Endbenutzer sieht seine Position zentriert auf der Karte.

STANDARDABLAUF

1. Der Endbenutzer startet seine WMS Client auf dem Handy
2. Ohne weitere Eingabe zoomt die Karte auf seine aktuelle Position

ERWEITERUNGEN

Keine

LISTE DER TECHNIK-
UND
DATENVARIATIONEN

e Android OS
e GeoServer
o Geeignete WMS-Lib

HAUFIGKEIT DES
AUFTRETENS

Mehrmals pro Monat.
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3.2 DESIGN

‘ 3.2.1 INTRODUCTION

3.2.1.1 PURPOSE

This document gives the reader an overview over the design of this software. It’s highly recommend to read this
document if you plan to extend or renew the software that was built in the prior bachelor and semester thesis
and updated to the current version 1.0 in this bachelor thesis.

3.2.1.2 SCOPE

The scope is limited to the duration of this project. Some chapters or parts of them were copied or updated from
the prior bachelor / semester thesis (see Fehler! Verweisquelle konnte nicht gefunden werden. Fehler!
Verweisquelle konnte nicht gefunden werden.) to give the reader a full view of the current state. Changes in
future iterations are possible.

3.2.1.3 VERSION 1.0 NOTES

Since the OSM-in-a-Box project is part of a two bachelor-, a semester- and a diploma thesis, some version notes
are appropriate here:

Version Thesis & Authors (\[e] (=

Server 0.2  Bachelor thesis, Spring 2009 First release of the OSM-in-a-Box software.
by Fabio Renggli, Mike Huber and Roland Hof

Mobile 0.1 Diploma thesis by Marco Busarello Based on Server V0.2, work on the Map-Styles

and the Showcase website was done as well as an
Android OS client application.
The Mobile-Software is released separately.

Server 0.3 Semester thesis, Autumn 2009 Based on Server V0.2, work on the osm2gis
by Andreas Meier and Joram Zimmermann application was done. The updated Style-Files and
website from Mobile V0.1 was included in this
release.
Server 1.0  Bachelor thesis, Spring 2010 The current work on the server part brings the
by Andreas Meier and Joram Zimmermann software to version 1.0 when released in summer
2010.

There are several goals to achieve in this bachelor thesis. One is to have a stable Server Version 1.0 ready to be
released. This includes several bug fixes as well as Unit- and BlackBox-Tests for the current and any continuous
work. Changes are the support of real database relations (table — join table — table) based on OSM-Relations (the
prior OSM-in-a-Box version only supported relations used for multipolygon-area). The DifferentialUpdate
functionality needs to be greatly updated to support the user-defined configuration of the database scheme and
the mapping rules which were added in the last semester thesis as well as the new relation handling. The relation
handling support also requires an update in the consistency-check between the Schema Mapping File and the
database.
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3.2.1.4 DEFINITIONS AND SHORTCUTS

Term Explanation

osm The Project OpenStreetMap. See http://www.openstreetmap.org

Node / Point  Terms are equal and define a Data type in OSM. See also
http://wiki.openstreetmap.org/wiki/Data_Primitives

Way OSM primitive data type : http://wiki.openstreetmap.org/wiki/Data_Primitives

Area OSM Relation with type=multipolygon are converted into Area objects in osm2gis

Relation OSM primitive data type : http://wiki.openstreetmap.org/wiki/Data_Primitives
Note: In version 2.0 only multipolygon-type relations (areas) are supported.

Geom Database column used to store Geospatial Information on PostGis.

WMs Web Map Service: creates the tiles on GeoServer

WFS Web Feature Service: Standardized interface on GeoServer which return raw vector data

Openlayers OpenSource program to display map tiles in a web browser. http://openlayers.org/

Planet-File Weekly extract of the OSM database in xml format

3.2.1.5 REFERENCES

| Library Description Source
Quartz Used for scheduling Differential Updates in osm2gis http://www.quartz-scheduler.org/
Log4j Logging Library used in osm2gis http://logging.apache.org/log4i/
GeoServer MapServer to publish imported map data http://geoserver.org

3.2.1.6 OVERVIEW

This document gives the reader an overview of the design of the osm2gis software. It includes the following
elements:

e  Physical and logical architecture
e Used configuration files
e Database structure
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‘ 3.2.2 PHYSICAL ARCHITECTURE
The physical architecture of OSM-in-a-Box can best be seen on the diagram on the right.

OSM-in-a-Box downloads the planet or the differential files from an OpenStreetMap-Server and imports them into
its own database.

GeoServer, which is a part of OSM-in-a-Box, can read the imported data and create tiles that can be seen in
Openlayers or you can do WMS or WFS requests.

OSM Planetfiles / Diff

HTTP (WMS / WFS)
HTTP (Read)

HTTP (Read / Write)

(a

OSM-in-a-Box

Figure 6: Physical architecture
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‘ 3.2.3 LOGICAL ARCHITECTURE

3.2.3.1 OVERVIEW

Subsequently, the rough overview of the package structure is represented.

E} osminabox
3 Main
Ei context
B3 updating B3 parsing
(=2 importing
E} wmil E} listener
E} importing E} strategy E} util
(2 db
[ entities
B3 mapping 3 boundingbox
E} handling
E} handlingstrategy E} initialimport E} differentialupdate
(22 util 3 downloading
(28 =ql B config 8 dbdefinition B db

22 schemamapping
B xmizddl

E} schemamapping

[ consistency

Figure 7: Rough overview of the package structure

The project is divided into the
packages you see on the left.

The updating package contains
functionality for scheduling
and executing an update job.

The parsing package provides
the xml parser and its main
handler.

The importing package
contains all handlers and
necessary classes for managing
the xml parsing process and
converting the information
into OSM-Entities.

The db packages manage the
creation of the SQL-Statements
for an initial import and the
differential updates. The db
services are usually called from
the package importing.

The schemamapping package
is used when checking the
database for consistency with
the Schema Mapping File
before an import occurs as well
as the independent
consistency check of the whole
application (Schema Mapping
File, database and GeoServer
configuration).
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3.2.3.1.1 PACKAGE DEPENDENCIES

This diagram shows the dependencies between the packages. The classes stored in the osminabox root package

are the start classes of this application.

class Package Design /

=]
w
3
3
o
g
=

+ HelpHandler
+ InitiallmportHandler
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B S I

+ Main
+ UpdateScheduler
“ + context
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+ downloading
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r

,I I,| 'l 'l

E + ConfigService Impl
l_--f + ConsigencyService
=g + ConfigService
| + consgdency
o + exceptions
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+ xmi2dd
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7+ il
|

1 flomhsy

] + schemamapping

]
1]
L]

]

fromosminabax)

DataRead Layer

l;-:_ + DailyUpdateStrategy

g + DateStringFields
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Figure 8: Package dependencies
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3.2.3.2 GENERAL FUNCTIONALITY
The osm2gis application provides three main functionalities:

IMPORT OF OSM-DATA

The initial import is used to import an OSM-Planet file into the database. It converts the xml data stored in the
planet file into objects and stores them in a table structure made to match the needs of the GeoServer
application.

How the initial import is done can be looked up in the user manual.

UPDATE OF OSM-DATA

The OSM-Data changes frequently. These changes will be deployed in so called differential files from the OSM-
Server. The osm2gis application provides the possibility to schedule an update, which means, it will, by itself, fetch
the new differential files and import its content into the existing database.

How the updates are scheduled can be looked up in the user manual.

CHECKING CONSISTENCY

The consistency check helps adjusting the different configuration files of the application to fit the user’s needs. It
creates a report about the consistency of the Schema Mapping File, the database and the GeoServer’s graphic
configuration.

How to generate the consistency report can be looked up in the user manual.

3.2.3.3 APPLICATION INITIALIZATION

The main purpose of this chapter is to introduce how the application initialization process works. There are
several possibilities to use the application. Therefore, there are parameters triggering the different functionalities
of the program. They can be passed to the application via command line arguments.

FUNCTIONALITY

The Main class decides which part of the application should be executed and passes the execution to specific
handler classes. These provide the main chain of task execution for a specific functionality.

INVOLVED PACKAGES

 Packages

| ch.hsr.osminabox Entry point of the application / Tasks execution controlling |
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IMPLEMENTATION APPLICATION INITIALIZATION

The main classes being part of the application initialization process:

class Application Initialization :

osminabox::Main

- logger: Logger = Logger.getLogge...

- handleCreateViews{ApplicationContext) : void

- handleGeoserverConsistency(ApplicationContext) : void
- handleHelp(ApplicationContext) : void

- handlelnitiallmport(ApplicationContext) : void

- handleSaveConfiguration(ApplicationContext) : void

- handleScheduleUpdate(ApplicationContext) : void

- handleUpdate{ApplicationContext) : void
+ main(String[]) : void - ——— —>

osminabox::UpdateScheduler

context: ApplicationContext
logger: Logger = Logger.getLogge...

scheduleUpdate(boolean) : void
UpdateScheduler(ApplicationContext)

e

osminabox::HelpHandler

osminabox:InitiallmportHandler

- HELP_FILE: String = System .getPrope... {readOnly} -
- logger: Logger = Logger.getLogge... {readOnly} -

context: ApplicationContext
logger: Logger = Logger.getLogge...

+ handleHelpCall{) : void -

4_________________..

schemamapping::ConsistencyService +
+

- context: ApplicationContext
- db2sldconsistency: Db2SIdConsictency

createFolder(File) : void
downloadFileFromURL() : String
downloadPlanetFile() : String
importAle() : String

initiallmport() : void
InitiallmportHandler(ApplicationContext)
parseFile(String) : void

- xml2ddl: Xmi2ddl

checkConsistencyForlnitiallmportAndUpdate(boolean) : boolean
checkWholeConsistency() : void
ConsistencyService(ApplicationContext)

createViewsOnly() : void

+ + +

Figure 9: Application initialization
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INITIALIZATION SEQUENCE

sd Application Initialization Seq /

asminabox::Mai

: context licaionContext{String) -
= i
o context= ApplicafionContext S context- ApplicationContext

handleHelp(ApplicaionContext)
osminabox::HelpHandlef
handleHalpCall() g

handleSaveConfiguraton(ApplicationGontext)
[ save() ':

1
Jhandieinitialimport(ApplicationContext) X
Initiad Import()

InitialimporntHandl

initial mport()

lhandIeSchedUeUpdatecAppinahunCnntexu
UpdateScheduler()

osminabox::UpdateScheduie

scheduleUpdate()

lhandlacons‘ stency(ApplicationContext)
) - schemamapping:-Consisten cySe nvi
ConsistencyService() Fping ¥

__________________________________ l_-______________________>

1
1
L
1
1
1
1
1
{

1
checkConsistency()
T

I - :
X

Figure 10: Application initialization sequence
Explanations

There are three different classes which handle the two import and the consistency check functionalities of the
application. The HelpHandler is added to them, to handle a help call.

e InitiallmportHandler
Handles the initial import of OSM-Planet files or shape files. A shape file is basically a subset of a planet
file.

e UpdateScheduler
Schedules an update job to be executed only once or at a regularly time interval. Downloads and imports
differential update files from OSM.

e HelpHandler
Prints the ‘man’ page to the standard output.

e ConsistencyService
Generates a report file about the consistency of all configurations (Schema Mapping File, database,
GeoServer graphics configuration).

The main class decides, based on the arguments passed to the application, which handler will be called.
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3.2.3.4 INTRODUCING THE APPLICATION CONTEXT

The ApplicationContext servers the following purpose:

e  Provide configuration information from the configuration file

e Provide arguments passed to the application

e  Provide a single access point for the database layer

e  Provide access to the Schema Mapping File via the ConfigService

These four information types are needed in different points of the application. In order to avoid global access
points and singleton implementation, all the information will be stored in the ApplicationContext. The
ApplicationContext will be initialized in the main class and passed to every class which needs access to its
functionalities.

INVOLVED PACKAGES

Explanation _

ch.hsr.osminabox.context Contains the ApplicationContext class and some helper classes for argument
parsing.
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IMPLEMENTATION APPLICATIONCONTEXT

class ApplicationContext )

context::ApplicationContextimpl

- apiConsistencyService: EntityConsistencyService

- arguments JSAPResult

- CONFIG _FILE: String = "config/osm2gis... {readOnly}
- configService: ConfigService

- consistencyService: ConsistencyService

- dbService: DBService

- logger: Logger = Logger.getLogge...

props:. Properties = new Properties()

ApplicationContextimpl(String[])
connectToDatabase() : void
containsArgument(String) : boolean
containsConfigParameter(String) : boolean
createTempTables() : boolean

debug() : void

getApiConsistencySerice() : EntityConsistencyService
getArgument(Sting) : String
getConfigParameter(String) : String
getConfigService() : ConfigService
getConsistencyService() : ConsistencyService
getDBService() : DBService
getJSAPArguments() : JSAPResult
isConnected() : boolean

isSwitchOn(String) : boolean

refresh() : void

removeTempTables() : void

save() : void
setApiConsistencyService(EntityConsistencyService) : void
setConfigParameter(String, String) : Object
setConfigSenice(ConfigService) : void
setDBService(DBService) : void

B I T A S T S e S A A i T T I

Figure 11: ApplicationContext

Explanation

The ApplicationContext provides methods to get and set configuration parameters. These can either be read from
the configuration file or passed in as command line arguments when starting the software. With the save method
all the configuration information will be written to the configuration file.

It also has methods to access the database. The connectToDatabase method will open a database connection
using the configuration parameter from the configuration file or the arguments passed to the application if they
are set correctly.

3.2.3.5 IMPORTER: PARSING PROCESS

One of the core parts of the application is the parsing process. In most use cases of the application there is an xml
file which contains OSM data. This could be a planet file or a differential update file. The xml file is always
structured the same way. So it is reasonable to come up with a single parsing process which can handle the
differences of the files using different strategies.
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3.2.3.5.1 BASIC PARSING ARCHITECTURE DECISION

Main Issue

To achieve a parsing process which is reliable and scales well, we needed to use a streaming parser. The reason
for this decision is that the planet files which come from the OSM Database can be very large, more than a
hundred gigabytes and growing. It is not possible to read the whole content of the file into the memory and
process it afterwards. On the other hand, based on the way the data is stored in the planet file, it is necessary to
read data in the first place and combine them with data stored further on in the xml file. There are cross-
references in the xml file which need to be resolved before passing them through to the database layer.

The Osm/OsmChange Format (Issue with streaming Parser)

An exact description of the OSM File format can be looked up on the OSM wiki page. In this chapter it will only be
described in order to explain the architectural decisions that were made, based on that file format.

The OSM data is stored in three different xml elements, nodes, ways and relations. A node is a single point on the
OSM map. A way can represent any kind of connection between two or more nodes. The most common use of a
way is to describe a smaller or larger road. Also a way which is closed can be used as an area (forest, lake, etc.).
Relations are there to connect several elements on the map and give them a common meaning. One thing the
relations are important for, within the application, is to connect multiple ways to one area. Such an area is a
multipolygon with holes and / or multiple areas (exclaves). The other important meaning of relations is to hold
information about real relations like a train route which references multiple railway-ways.

The problem is, that the different elements are stored separated in the OSM file format. First all the nodes are
listed. After that the ways are listed, which describes the connections between different nodes. And at last the
relations are listed which can connect several nodes, ways and even other relations. So there is a need to store
the nodes in order to process the ways and so on. With the streaming parser technology there is no ‘Look back’ or
no ‘Look ahead’ at the moment an xml element occurrence is received.

The solution

Because it is impossible to use a non-streaming parser, the ‘Look ahead ‘and ‘Look back’ functionality has been
added within the application. The classes and functionality described in the next section are mainly based on this
idea.
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3.2.3.5.2 FUNCTIONALITY PARSING PROCESS

The Streaming API for XML (SAX) is an application programming interface to read and write xml documents,
originated from the Java programming language. The decision to use this specific xml streaming library was felt
because osmosis (An OSM-Tool for converting planet files) uses the same library. Therefore, it is the most reliable
library. This chapter describes how the data received from the parser is managed before it will be passed to the
database layer.

3.2.3.5.3 INVOLVED PACKAGES

Explanation

ch.hsr.osminabox.parsing Contains the main parser classes

ch.hsr.osminabox.importing Classes for importer and bounding box strategy
ch.hsr.osminabox.importing.xml XML Handlers

ch.hsr.osminabox.importing.listener These listeners are used to act to the events from the XMLHandlers
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3.2.3.5.4 IMPLEMENTATION XML HANDLERS

3.2.3.5.4.1 ROOT HANDLER

class XML Handiers. 7

xmi:XMLTagHandler I I

- bufferStrategy: BufferStartegy -parent-andier
- context ApplicationContext

- parentHandler XMLTagHandler

subHandlers: Map<XMLTag, XMLTagHander> = new HashMap<XML..

DefaultHandler]
parser:SAXEventHandler

addSubHandler(XMLTagHandler): void
closeHandler) : void

getApplicationContext() : ApplicationContext
getBufferStrategy() : BufferStartegy
getParentHandler() : XMLTagHandler
getSubHandler{XMLTag) : XMLTagHandler
getSubHandlers() : List<XMLTagHandler>

getTag() : XMLTag

handleBeginTag(String, Attributes) - void
handleEndTag(Siring) : void

initSubHandlers() : void

XMLT agHandler{ApplicationContext, XML TagHand ler)
XMLT agHandler{ApplicationContext XMLTagHandler. BufferStartegy)

-current SubHandier

- activeHandler: XMLTagHandler

- logger Logger=Loggergetlogge .
- rootHandler: XMLTagHandler

-a-rootHandler

+ endElement{String, String, Sting) : void
+ SAXEventHandler(XMLT agHandler)
+ dartElement{Sting, String, String, Attibutes) . void

R R N

xml:QSMTagHandler

cumentSubHandler: XMLTagHandler
logger: Logger= Logger.getLogge... {readOnly}
xmiTag XMLTag = XMLTaqg.getTag("osm") {read Onl

clossHandler() : void

getSubHandler(XMLTag) : XMLTagHandler

getTag(): XMLTag

handleBeginTag(String, Atkributes) : void

handleEndTag(String): void

initSubHandlers() : void

0OSMTagHandler{ApplicationContext, XMLTagHander, BufierStartegy)
0OSMTagHandlerApplicafionCantext. XML TagHandler, BufierStartegy, BoundingBoxStrategy)

TR

Figure 12: Root handler

Explanation

e SAXEventHandler
The SAX Parser needs a handler to pass the events through. This class is on the top of the parsing
process. It receives the occurrence of xml tags while parsing the xml file. If an xml element begins, the
startEvent method will be called and all xml relevant information will be passed through.

e  XMLTagHandler
The XMLTagHandler is an abstract class which provides a basic class to handle an xml element. An
implementation of this class handles the occurrence of one specific XML element.

e  OSMTagHandler
The OSMTagHandler is the root XMLTagHandler. It is an implementation of the XMLTagHandler and
handles the osm element, which is the root element in every xml file from OSM.
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3.2.3.5.4.2 TAG HANDLER IMPLEMENTATIONS

class XML Hamfiers 7 /1

renandier

xmi- XML TagMander [ZI

ppicationCanieat. XML TagHand e
Cont MLT agHandler,

ol =Mode TagHandier ]I \‘
- bbmS BoundingBoxStrate gy ]| ‘\

i=TogTegHamdler

\g:m\qh"' feadDnin}

i Hode RcfercnccTagHandier

—

Way
tePamser

seRerEmaceList
T a (RS

i Re lafion Tag Handser xmi:RuelationMemberTaghandier

"
dal
=
am|

Ta

£(SInng) - RetationMEm DerType

+ addRzboMembmeis
83 ng) v

bute ) : vod
vod

Figure 13: Tag Handler
Explanation

As said before, there is an implementation of an XMLTagHandler for every xml element that could occur in an
OSM xml file. The important elements are:

e Node

Holds the values for one specific OSM node
e Way

Holds the values for one specific OSM way which includes references to nodes.
e Relation

Holds the values for one specific OSM relation which includes references to Ways.
e Tag

Can be a sub element of a node, way or relation element and describes an OSM tag
e Nd

Represents a reference to a node within a way. Can be a sub element of way.
e Member

Represents a reference to a node, way or relation within a relation. Can be a sub element of a relation.
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3.2.3.5.4.3 HANDLING SUBTAGS

If a streaming parser is used and an xml element occurs there is no information about the parent element. In this
application the XMLTagHandlers are concatenated hierarchically. Every XMLTagHandler knows his sub elements
and parent elements. For example if a tag element occurs, the XMLTagHandlers knows his parent XMLTagHandler
and passes the tag information to it, so the parent XMLTagHandler can decide what to do with it, depending on
which xml element is the parent element.

class XMLTaglListener /

XMLTagHandler|
Node TagHandler

- bboxStrategy: BoundingBoxStrategy
- cumentNode: Node

- dateParser. DateParser T
- nodeBuffer. EntityBuffer<Node> Taglistener

- xmiTag XMLTag = XMLTag.gefTag("... {readOnly}

________ .D + addTag(String String) : void

addTag(String, String) : void

closeHandler() : void

getTag(): XMLTag

handleBeginTag(String, Attributes) : void

handleEndTag(String) : void

initSubHandlers() : void

NodeTagHandlerApplicationContext, XMLTagHandler, EntityBuffer<Node=>)

daglListener

+ o+ o+

XML TagHandler]
TagTagHandler

tagListener. TagListener
xmiTag: XMLTag =XMLTag.getTag("tag") {readCnly}

closeHandler() : void

getTag(): XMLTag

handleBeginTag(String, Attributes) : void

handleEndTag(String) : void

initSubHandlers() : void

TagTagHandlerApplicationContext, XML TagHandler, Taglistener)

+ #H o+ 4+ + o+

Figure 14: Handling Subtags

Explanation

Looking to the example with the tag described before, the class diagram shows the involved classes. The
NodeTagHandler implements the TagListener interface and passes itself to its sub handler, the TagTagHandler. If
the xml element ‘tag’ occurs, the addTag method on the Taglistener will be called and the so information will be
passed through to the NodeTagHandler which adds the tag to the new node object.
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3.2.3.5.5 SEQUENCE DIAGRAMM TAG HANDLING

The following sequence diagram shows how the TagHandler classes interact with each other, to fetch the

information from the xml using an example of a node element occurrence in the xml file.

sd Sequence XMLHandler /

SAXE ventHandler 0OSMTagHandler nadeTagHandler EntityBuffer tagT agHandler

NodeTagHandler TagTagHandler

handleBeginT ag("node”, Attributes)

node | agHandler= geISL.tHandler:xF:.'!L Iag) :XML I agHandler
handleBeginTag("node", Attributes) !

B L
L

handleBeginTag("tag", Attrbutes) 1J
1

handleBeginT ag('tag", Attributes)

curentNode :Node

1 | tag TagHandier getSubHandler(XMLT ag)
C AMLTagHandler | s1eBeginTag [tag", Attributes)

1
addT ag(String, Suing)

-y

putTagikey, value)

handlcEndTag(tag”)

!
SRR
*--h--]

handleEndTag("tag”)

handleEndTag("tag™)

i

handle EndTag("node") '

q
F=-m=

handleEndTag("node”)

put{cumentNode)

|

Figure 15: Tag Handling

Explanation
1. The SaxEventHandler receives a notification that a node element has been read from the xml file
2. It passes the handling of the occurrence down the XMLTagHandler chain until the responsible tag handler

has been found.

The NodeTagHandler instantiates a new node element and fills it with the information passed by the xml
parser.

The node element has a sub element. The SaxEventHandler receives a notification that a tag element has
been read from the xml file.

It passes the handling of the occurrence down the XMLTagHandler chain until the responsible
XMLTagHandler has been found.

The TagTagHandler registers the tag and passes its value to the registered NodeTagListener which in this
case is the NodeTagHandler.

The NodeTagHandler adds the tag information to the current node object.

The SaxEventHandler registers the closing of the tag element. The TagTagHandler receives the close
event but does nothing, because no action needs to be taken.

The SaxEventHandler registers the closing of the node element. The NodeTagHandler receives the close
event and puts the current node on the entity stack.
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3.2.3.5.6 CREATING ENTITYS

As described in the chapter before, there is a handler for every xml element that an OSM xml file can contain. For
the main elements such as node, way and relation an Entity will be created each time such an element occurs.
This entity represents a node, way or relation from the OSM Data. A speciality is the OSM relation: if such a
relation occurs, the RelationTagHandler decides, according to the already parsed tags belonging to this relation, if
the relation should be treated as an area (type=multipolygon or type=boundary) or if it’s a real entity to entity
relation. So either an Area Object is created with the information from the relation or a Relation Object.

3.2.3.5.6.1 BUFFER STRATEGY

In order to achieve a database usage that scales on a large amount of data it is not reasonable to insert every
Entity the moment it occurs. Therefore several buffers are introduced. The XMLTagHandlers add the new entities
to the buffers. If the buffer reaches a given size the content will be passed to the database layer.

class Entity & Buffer | '

Entity Buffer

- entitys: AmayList<T> = new ArmayList<T>()
- listeners. List<EntityBufferListener<T>> = new Vector<Enti...
- logger. Logger = Logger.getLogge...

+

addBufferListener(EntityBufferListener<T=>) : void
checkNotification() : void

+ clear() : void
+ flush() : void
+ getEntitys() - List<T>
+ put(T): void

! Trextends OSMEntity,
1 1

listener::Entity BufferListener

bufferSize: int listener::CreateNodeListener
- db: DBService - logger. Logger = Logger.getLogge...
+ EntityBufferListener(DBService, int) + CreateNodelistenerDBService, int)
# getDBService(): DBService + handleWakeupEvent(List<Node>) : void
+ getWakeupEventNotificationSize() : int
+ handleFlush(List<T>) : void
+ handleWakeupEvent(List<T>) : void
Figure 16: Buffer Strategy
Explanation

The diagram shows the EntityBuffer and the EntityBufferListener which can be registered at the EntityBuffer. The
EntityBufferListener specifies the size of the buffer at which it will be notified. If the Buffer size is reached the
EntityBuffer will notify all registered EntityBufferListener calling the handleWakeupEvent and pass its content
through. The CreateNodelistener is an example of an EntityBufferListener implementation. It will pass the Nodes
to the database layer calling the method for inserting nodes on the DBService. The database layer is described in
another chapter. The RelationTagHandler has two EntityListeners attached one for areas and one for relations.
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3.2.3.6 DATABASE: DATA MIGRATION

This chapter describes the migration of the data given to the database layer from *.importing package. Due to the
size of this chapter is divided this into the following sub-chapter.

e General design of database layer
e BoundingBox
e Node Handling

0 Initiallmport

0 DifferentialUpdate
e Way Handling

0 Initiallmport

0 DifferentialUpdate
e Area Handling

0 Initiallmport

o0 DifferentialUpdate
e Relation Handling

0 Initiallmport

o0 DifferentialUpdate

NORMAL PROCEDURE OF DATA IMPORT/ DIFFERENTIAL UPDATE
The following flowchart shows the basic handling procedure of an initial import or a differential update.

1. Initialize
a. The temp tables are created.
2. Node handling
a. Every node in the xml-file is parsed and checked, whether or not it is inside the defined
BoundingBox.
i. Ifitis, the tags are checked if they map to one or many mapping entries in the Schema
Mapping File.
1. If mappings are found, the node is inserted in the corresponding table(s).
b. Every parsed node is inserted in the node_temp table in any case (it might be referenced by
ways).
3. Way handling
a. Every way in the xml-file is parsed and checked, whether or not at least one referenced node lies
within the defined BoundingBox.
i. If one does, the tags are checked if they map to one or many mapping entries in the
Schema Mapping File.
1. If mappings are found, the way is inserted in the corresponding table(s).
b. Every parsed way is inserted in the way_temp table in any case (it might be referenced by
relations).
4. Area handling #1
a. Every relation that is converted into an area object is checked, whether or not at least one way
lies within the defined BoundingBox.
i. If one does, the tags are checked if they map to one or many mapping entries in the
Schema Mapping File.
1. If mappings are found, the area is inserted into the corresponding table(s).
2. All ways in the way_temp table, which are referenced by any inserted area, is
marked as “used”.
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5. Relation handling
a. Every parsed relation (even if it was additionally converted into an area) is checked, whether its
tags map to one or many mapping entries in the Schema Mapping File.

i. If mappings are found, the relation is inserted in the corresponding table(s) and
reference entries are inserted in the corresponding join table(s) to its referenced
members.

ii. All ways in the way_temp table, which are referenced by any inserted relation, is
marked as “used”.

6. After all relations are parsed, every “used” way in the way_temp table by any relation is deleted.
7. Area handling #2
a. Every remaining way in the way_temp table is checked, whether it is a single-closed-way (start-
and endnode are equal) or not.
i. Asingle-closed-way is transformed into an area-entity.
1. Mapping entries for this area are looked up based on its tags.
2. If one or multiple are found, the area is inserted in the corresponding table(s).
8. Cleanup
a. Alltemp tables are deleted.
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Figure 17: Flowchart of an Initial Import
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3.2.3.7 GENERAL DESIGN OF DATABASE LAYER

The database layer has one entry point which is an implementation of the DBService interface.
The implementation of the interface dispatches all requests that are sent to the database layer.

class DB Layer /

db::0SMDBEService

- areaConstructor: AreaConstructor
- areaHandling: AreaHandler

- areaUtil: AreaUtil

- bbox: BoundingBoxStrategy

- connection: Connection

- context: ApplicationContext

- databaseName: String

- dbStructure: Database

- deleteEntitess DeleteOSMEntites
- logger. Logger=LoggergetLogge...
- mapper. MapperSenice

- nodeHandling: NodeHandler

- nodeUtil: NodeUtil

- relationHandling: RelationHandler
- relationUtl: RelationUtil

- wayConstructor: WayConstructor
connect(String, String, String, String, String): boolean - wayHandling: WayHandler
createDatabase() : void - wayUtil: WayUtil
createTenpTables() - boolean
deleteAreas{List<Area>) : void
deleteNodes(List<Node>) : void
deleteRelations{List<Relation>=) : void
deleteWays(List<Way>) : void
dropTables() : boolean
getDBStructure() : Database
insertAreas(List<Area=) : void
insertNodes(List<Node>) : void Q """"""""
insertRelations(List<Relation>) : void exec{Collection<StringBuffer>) : void
inseriRemainingAreas) : void exec(Sting) : ResultSet
insertTenpRelations() - void exec(String, boolean) : ResultSet
insertWays(List<Way>) : void getDBStructure() : Database
isConnected() : boolean insertAreas(List<Area>) : void
modifyAreas(List<Area>) - void insertNodes{List<Node>) - void
modifyNodes(List<Node>) : void insertRelations{List<Relation>) : void
modifyRelations(List<Relation>) : void insertRelations{List<Relation>, DiffType) : void
modifyRemeiningAreas() - void insertRemainingAreas({) : void

modify TempRelations() - void insetTempRelations() : void
modifyWays(List<Way>) : void insertWays(List<Way>) : void
removeTempTables() : void isConnected() : boolean
modifyAreas{List<Area>) : void
modifyNodes(List<Node=) : void
modifyRelations(List<Relation>) : void
modifyRemainingAreas() : void
modifyTempRelations(): void
modifyWays{List<Way>) : void
OSMDBService(ApplicationContext)
removeTempTables() : void
updateDBStructure() : void

writeTablesT oDbStructure() : void
writeViewsT oDbStructure() - void

«interface»
db::DBService

connect(String, String, String, String, Sting) : boolean
createDatabase() : void

createTempTables() : boolean
deleteAreas(List<Area>) . void
deleteMNodes(List<Node>) : void
deleteRelations{List<Relation>) : void
deleteWays(List<Way>) : void

dropTables() : boolean

o+ o+t o+t

o+ ok kot ko E kot kAt Akt
+ + o+ o+

L 2k 2 N

Figure 18: Database Layer
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3.2.3.8 BOUNDINGBOX STRATEGY

In most cases there is a planet file which contains the OSM map information for the whole world or an extract for
a country, but only a smaller area should be imported to the database. For those cases a bounding box can be
defined. A bounding box is a rectangle, defined by its upper left and lower right corner.

class BoundingBox /-“

«interface»
boundinghox::
BoundingBox Strategy

+ visit(Node) : boolean
+ visit{Way) . boolean
+ Visit{Area) : boolean

’ )
r A Y
’ 1Y
’ kY
s ]
’ »
’ 19
I's '
ri LY
boundingbox::BoundingBoxStrate gylmpl boundingbox::
BoundingBoxStrategy Null
latMax: float
latMin: float + visit{Node) : boolean
- logger: Logger = Logger .get... freadOnly} + vist(\Way) - boolean
- IonM.axt float + visit(Area) : boolean
- lonMin: float

BoundingBoxStrategylmpl(float, float, float, float)
visitf(Node) : boolean
visit(Way) : boolean
visit(Area) : boolean

+ + + +

boundingbox::BoundingBoxStrategyFactory

- logger. Logger = Logger.getLogge...

+ createBoundingBoxStrategy(ApplicationContext) : BoundingBoxStrategy
- validBoundingBoxValues/ApplicationContext) : boolean

Figure 19: Boundingbox Strategy
Explanation
A BoundingBoxStrategy has three methods, a visit method foreither a node, way or area. A node can be passed to

it and it will return true if the node lies within the specified bounding box. There is also a null object
implementation of the BoundingBoxStrategy interface. Its visit method will always return true.
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3.2.3.8.1 BOUNDINGBOX FOR NODES

Determining whether a node lies within the BoundingBox or not is simple: the nodes lat / lon values must be
greather respectively smaller than the BoundingBox’s bounds.

3.2.3.8.2 BOUNDINGBOX FOR WAYS

Here the decision is needed, whether a way lies inside the BoundingBox when all of its nodes are inside the
bounds or if it’s sufficient when at least one node is inside the defined bounds. If all nodes must be inside the
BoundingBox, all ways which are only partially inside the bounds are lost. Otherwise, ways which are partially
outside will be imported. Since we want a complete dataset after importing, the second strategy is implemented.

3.2.3.8.3 BOUNDINGBOX FOR AREAS

An area lies within the BoundingBox, if at least one of its referenced way does. The same strategy as for ways is
used and whether an area passes the visit method requires a visit for all ways which requires a visit for all nodes
(or at least until the first entity passes).
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3.2.3.9 NODE HANDLING

3.2.3.9.1 FUNCTIONALITY

The core functionality is to create SQL insert and update statements for a given list of nodes. This includes:

e Creation of SQL statements for the different database tables on initial import:
Tables are completely user-defined but required columns are “geom” with the datatype “geometry” and
“osm_id” of datatype “bigint”.

e Creation of SQL statements for the differential update:
Depending on the modification, nodes need to be newly created, updated or deleted in any of the tables
of geom type “point”.

3.2.3.9.2 INVOLVED PACKAGES

| Packages Explanation |
ch.hsr.osminabox.db Entry point with method insertNodes(..) and modifyNodes(..)
ch.hsr.osminabox.db.handlingstrategy =~ Node handling strategy
ch.hsr.osminabox.db.initialimport Creation of INSERT sql statements
ch.hsr.osminabox.db.differentialupdate Creation of UPDATE sql statements
ch.hsr.osminabox.db.sql.util Util package for creating sqgl statements
ch.hsr.osminabox.db.util Util package, used for HashMap initialization and value conversion
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3.2.3.9.3

IMPLEMENTATION NODE HANDLING

This diagram shows the implementation for node handling.

class Mode Handfing

db:OSMDB Service

- araConsiucior AaConstnudor

- amaHandling: AreaHandler

- arealti: Arealti

- bbox: BoundngBoxStrategy

- connedion: Connection

- coniext AppllcationContext

- Welsbasame. Sking

- dbSwucture: Database

- deleteCniites DeleteOSMEnStes
logger Logger = Logger getlogge.

- mapper. MapperSenics

- nodeHandiing: NodeHandler

- nodelsil: Nodelti

- resioHanding: RelafioHande

- relafonllil- RelationUil

- wayConsirudor WayCondnactor

- wayHandling: 'WayHandler

- wayUtils WayUsil

hand|ing=zMode Handier

- context: ApplicatonDontedt
- oouu DBU
- init: Datainitizistion

utik: DBUS|

- daleFamser DoleFarses
- dbStmscture: Dalsbase

- logger Logger=\Logger gell ogge..
walidaior. ValuoVialidatian

amateDatabase() : void
\aeateTempTables] - boolean
geleleAmasiig<ARa>) : void
OsietenDOesLIS<ND0E>) - vOID
defeleRelationsListi<Reldion>) . void
deleleWayalLisd<Way>) . void
dropT ables) : boolean
exeoCollecton <StingDuffer) - void
exca(String) - ResultSct
exe(String. boolean) - ResultSet
geEBSiuctury) : Database

insed Areas] id <Amaz)  woid

insed Nodesll ist<Mode>) - void
insedRetationsLid<R el ation>): void

TEEEEEE

IEEEEE

i nsed Resmai ningArea
insed TempRelations() - vod
insediayslLid <May>) - void
isDonmexted() - boolean
modifyAreasiList<Ama>) : void
MOMMNOgESLIS<NOgE>) - void
modifyResationsiLig<Relal o) - void
modifyRemainingAeas) - void
iulifyTenpRelaions) . voud
oGy aySLis-SWay-) - void
‘OSMDOSenvice(Appli cationConbexd)
removeTempT ables() : void
updateDESticture() : void

- writeT ablesT oDES buchure() : void

- writeViewsT oDbSinudure) : void

void

R

conned(Sting, Sting, String, String, Sting) : boolean|

insed RetationsiList <R elation>_ DiffType) - void

ki 4

* voud|
+ acdTempNode, HahMa0<Sting, StingBuffer) * vo

util =Node Uil

- comnection:

config: ConfigSenice
ion: Conneciion

ceateNodesFomi g

Ty

execSking) : ResutSet
NodeUiKCmfigSenice, Connedliorn)

SO T AMOCITIEAN ONGIOUPSILISNBGe>)  MAD-MOMRCAboN T e, LiZ<Nooe>> |

wid

N -dbitl| +  adeEnaTagss
- (99080 _LoGOST = LOGUeL.06 0008, i 5";;?3_
- updateShategy: ModeHandlingStrats coa S
i - + acdWherednl) : S¥ing
o Lid-Node~): = - casiValue(Obijed. Class<T>)-T
- istetode) + chedAndAppendSpacesiSiingBuffer, Sting) - void
o createl istchiode>) |+ CrealeinsetBeginSting): StingBufier
* NodeHandl Context. Database) + credtelUpdateBegniSting) | StangBufier
- DBUtiDaabas)
- validateVal ue(Oolumn. Sting) : Sting
il B
vl dator
b 3
iniSa import: dni § alNodeHandli ng Stategy uil:ValueVakdation
- dbUil: DELKI - dolki DBUE + aadFeape(Siing) - Stang
~ logoer. Logger = Logoer gelLogge... ~ logger. Logoer = LOQQer.0ellogae. .
- walielonverier Valelonvede valveComveder ValieConveda
-2l oatr
. 9 ol - a. void
+  aodTemp(Mode, HahMap<Sting, StingBuffer>) - void| + addT emp(Node, HahMap<Sting, SwingBuffer=): void
+ IndtialNodeHandlingSirategy(Tal abase) + \UpdatehodeHandlingStrategyiDatabas)
o
\\ \ .
s utlValueConverter
. - ATTRIBUTE: Stny 3000

- 0B SEing = ‘@b " {readOniy

- DB MEMBER ID. Sting = "membes id" jeadOniy}

—valueComverter - DB_RELATION D _String - ‘relation_id” {readOnly}
~ 1 )

- GEOM: Ng = "gean {readOnk]

- geomi/alues GeomNahieCrastor

- HSTORE EOUALS: Shing = “=>" eadOnk)
- MEMBER Sling = ‘member * jeadDok}

~val ueConverter
=
ing = e

I

- TAS. Sting =

- TAGS ALL: S¥ing =1ags 3l {reanOniv}
- validdor ValeVaudation

AcaMEmDErF ITRERUONRELS10n) - ST
andHuoeFOMNay(Way) . SEing
convestCommonkeysSiring, OSMEntity): Sting
conver!T agsT cHStore{OSM Enlity) : String
conventalue(Sting, Mode) : Sting
convestValueSting, Way): Sting
convedtValue(Sting, Arsa, G eormStategy) : String
enmvertalua(Siring. Rel aion) : String
enmvestalue{Siring, Fedafinnlemba) - Siring
inkint z
mergeSeT oDed miterS noSet<Sting~] : Sting
removePrefixString. Sting) : Stang
siripE scapeChar(Sting) - Stsing
ValweCanveried)

e

IR

o

Figure 20: Implementation Node Handling

3.2.3.9.3.1 NODEHANDLING CLASS

Package: ch.hsr.osminabox.db.handling.NodeHandler

class NodeHandler /

handling::NodeHandler

- dbUtil: DBUil

- insernStrategy:

- context: ApplicationContext

- init: Datalnitialisation

NodeHandlingStrategy

- logger: Logger = Logger.getLogge...

updateStrategy: NodeHandlingStrategy

+ o+ o+

createlnsetStatements(Lisg<Node>) : HashMap=<3String, StringBuffer=
createTemplnsertStatements(List<Node=) : HashMap=<String, StringBuffer=
createUpdate Statements(List<Node>) : HashMap<String, StringBuffer>
NodeHandler(ApplicationContext, Database)

Figure 21: NodeHandler Class
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The OSMDBService can call the methods needed for creating the sqgl statements to either insert or update nodes
or for inserting nodes into the node_temp table.

The returned HashMap contains <String tablename, StringBuffer sgl statement>. There is one SQL statement
generated for all given nodes for initial import and multiple semicolon-separated update statements for
differential updates.

3.2.3.9.3.2 SEQUENCE DIAGRAMM INITIAL IMPORT

This sequence diagram shows in a short manner the handling for a List of nodes on an initial import.

sd Initialimport NodeHandiing

dbOSMDBSe viog jhandling NodefHandler il -Modell «interfaces «interaces

Y

T T
' '
1 1
1 1
1 1
loop Hode 1 H
1 1
g1 !

2ddTem p(Node, HashMapeString, StringBufiers) ! H
| | ' ™ !
T T T T 1
1 1 1 1 1
] exec{sel<suingsulier>) 1 1 1 1 1
deleteNodesDulsdeBBaxList<Mogde>) H - . , . H
T ' 1 1
1 1 1
1 ' 1 1
1 1 1 1
1 1 1 1
1 visilMoUe ) 1 1 1
1 1 1
' ' '
1 1 1 1 1
T : ! o

T T T ]
1 1 1 1 1
1 1 1 1 1
crealelnsertStatementsiLisi<Node>) “HashMap<Stiing, StingBufier- : : : : :
- 1 1 1 1
1 L 1 1
1 I I 1
loop Mode: H ' H H
g — ' ' 1 1
addMede (Node, |iashhap<Sining. StingDufier-) _—_l :
[ | | oI i
1 1 1 1 1
1 1 1 1 1
exec{Set<Stringtutter-) 1 1 1 1 1
1 1 ] 1 1
Elz 1 1 ' 1 1
1 1 1 1 1

Figure 22: SD Initial Node Handling
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3.2.3.9.3.3 FLOWCHART INITIAL IMPORT / DIFFERENTIAL UPDATE

Initial Import / Differential Update (Create)

Delete Nodes

Every Node into which didn't pass Add dbMappings

Create Insert

node_temp the BoundingBox Statements
Differential Update (Modify)
. Split Node list into Delete only from
Ev:(?(/jglc;:?nmto Add dbMappings Modification +—delete— C;:tt:n?eer:f;e S mapped Tables
—temp Group lists
Duplicate Nodes
(but split their Create Update
e .
ey create  modify > " gatements

Delete Nodes
which didn't pass
the BoundingBox

Create Insert
Statements

Differential Update (Delete)

Create Delete
Statements

Delete from all
Node Tables

Figure 23: Flowchart for node handling on initial import / differential update

The general flow during an initial import and differential update can be seen in the above figure. A special note is
needed to explain the modification groups: During a differential update, when nodes are parsed within the
<modify> tag (which states that the nodes already exisit in the OSM DB but need to be modified), they can have a
different impact on the local database aside a simple update. A node can change the database like this:

e Node has a new Tag which maps to a table it doesn’t exist before -> INSERT node into mapped tables

o Node has changes but according to its tags it still maps to tables it is contained already -> UPDATE node
in mapped tables

e Node doesn’t map to tables in which it is contained -> DELETE node from tables

Of course any combination of the three modifications above are possible (Node needs to be deleted in one table,
updated in another as well as newly inserted in a third one). If a node needs to be modified in more than one
manner, the node is duplicated and added to the according modification list. Along with the node its dbMapping is
split. Example: We have a database with two tables namely “shop” and “poi”. In an earlier import a node was
inserted into the “shop” table. Now we are running a differential update and the same node (osmld identifies this
node) occurs within the <modify>-tag. To its original shop=supermarket tag (which mapped this node to the
“shop” table in the first import) a new tag is added amenity=police. The MapperService finds two dbMappings for
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this node, one belonging to the “shop” table and one to the “poi”. The point in the shop table needs to be
UPDATED with the new node values but since it doesn’t exist in the “poi” table it needs to be INSERTED there.
After the modification groups are created we have this node in the updatelist and the insertList. But each node
only contains the dbMapping for the specific table.
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3.2.3.10 WAY HANDLING

3.2.3.10.1FUNCTIONALITY

The core functionality is to create SQL Insert and Update statements of the given list of ways. This includes:

e Creation of SQL statement for the different database tables on initial and on differential import. Not all
tables have the same attributes since they are completely user-defined.

3.2.3.10.2INVOLVED PACKAGES

Packages Explanation

ch.hsr.osminabox.db Entry Point with method insertWay(..) or modifyWay(..)

ch.hsr.osminabox.db.handlingstrategy =~ WayHandling strategy

ch.hsr.osminabox.db.initialimport Start of the generation of the SQL scripts

ch.hsr.osminabox.db.differentialupdate Creation of the initial way values

ch.hsr.osminabox.db.sql.util Util package for creating sqgl statements

ch.hsr.osminabox.db.util Creation of the differential values and retrieving node data

ch.hsr.osminabox.db Util package used for way-checking functionalities and value
conversion
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3.2.3.10.3IMPLEMENTATION WAY HANDLING

Classes that are used for way handling are shown below.

class Way Handing.
=0 SM DBServios handiing=WayHandler wEDBUE!
[ ——— [ ———— [P ———
areaHanging. ArvaHandie: &UsE DBUSI @Siructure: Dababase
- amaust amsum . Dstumsasmtion - \sgger Leggers Loggergenagge
. bber BoundingRoxSimtegy - valissor ValusVaidatmn
- connection: Cannecton - logger Logoer= Lo 1. 13
- contet ApplicationGantext - updateStateqy. WayrandungSiratesy bt [+ addEraT agsHasM aeSTing,
- databaseMame: Stiing . wes(SH peSting, Stinge]
- dbStuztwe Datsbass - Lis<Way>) . :  Senz -
- deleteEnStes DeleleOSMENStes + GeateTempinserStatementsl ist<¥ay>, DT ype) peSting, 5t - String
_ loager Logosr=Loosersetiogas . = . nura|- cadValue(Dbied, Class<T>) T
- mapper. MapperSenvice + b coniead, Ct Uatabase) + chedwindAppendsS paceStanguter, Sang) - woud
- noaEenoing: Nossranae + CRARINSRBENSIING)  SAGETEr
- nodeumit: Nodeut + CreateUpdsteBeginiSting)  SnngSufls
- relationrianding. Relsiortiande + DOUSHDstabase)
- relafonlli: Raticnlti - walidsteViakus(Colum o, Sting) -Sting
wayConsruar WayCamsnEor =
e Wyt o
wayUsl: WayUei
~ comeciStang, Stng, Sting Stang, SHng) - boakean b
+ createDatabasel) - void - dbuti DBUN - oUst Daus!
+ createTempTabies) : bovlean - valueConverter ValieConvede ~ 1ogpeL Loger = LOOger. g4t opoe Al ke Valklafion
+ deleteAmasiLis cAres>) - void B =
+ deleteNodesiList<ode>) : void + aiTemplituy, DTy : PP
+ esmnmsvonsLseiEons) | vaR p . = 2051 2 mpaEy. DT ype, MR SMERAING, SAGELTE ) voR =
*  debeleWayslLid<Way>) . void - i P¥m yHa sy S Lambegry( Conm - L
+ dropTables) - boolssn - 5
- exesiTollamion<StangSutes ) | void sakdata Ty
- execiSting) : RepsRSet .
- execiStang. boolsan) - ResultSet
+  geAStmuctural) - Databaxe
+ insedodesilidMode>) - void | ik VakoeConverter
+ insedRelationslis<Reiafior>)  vo .
- insefeiationslLig<Re it on>, DT ype)  woid - ATTRIBUTE: Swing = “stribute_* FeadOnk]
+ insedRemeiningAmas) - void . - DB Swing =" - geasom
. |ruﬂemﬁ;rxmﬂ voud . . NUUECIMVENEL | DB MEWBER IO Stang = “member " pesdOni)
+ Imsesars ) v e \ - DO_FELATION.D Sting =-reiation i esc0ni}
« IaCommededd : buckean - DELMAMER: Stang -7 [=sa0nig
'+ modiphianc iy vl J— ESCAPE_CHAR: Sting - "% geacOniy}
modifyHodca id ¢lodc>) - void i i _ cEom geom” [medlnkl
R N J— B =] _ geomValues GeomValueCrate
+ modfyRemainingAmas) void . A void
+ moafyTempREsson): vt =¥. MEMEER. Sting ="member ~ §esdOnk]
+ moddyeyaLis i) - void .. - MEMBER_REF. Stang = “ref [reacOnh}
+ OSMOESemice(AndlicationCante) - MEMBER_ROLE S
+ removeTempTabies): woid B
updateDBStmdure()- v 5 AL Stna-"membes s resdOnk)
- witeTablesT oDb Smickore) - woid - nd_sil =acUy
- witeViewsT cDbSiruchure() - void - g {reasony
0 -sayConsiructor - ing = “lags all” {readOm
il WayC or - wabdsior ValueValdabon
syt [ —— addd smbenFrom RelationFalation) : Sting
S e e + sdHode s romWay(Way) - String
— - canvedCommonKeysiString, OSMEN) - Sting
PR P e — + convedTaqsToHSto=/OSMEntit) - Siana
- confi ConfinSenice a ginrenys, Ernty ] + convevamseStang. Hodz) - St
- connedion: Connection ) ica) - Bookean + converValue(Steng. Way) : Sring
- logger Logotr= Loggergen - copyMocesiay Mapdntsger Nodes, ListeNodes) : int + convertValue(Stang, Ares, GeomStategy) - Stirg
- SelectSq: Stirg = SELECT © +DBC.. freadOnk) _ exeaSting): RewitSel + converlValue(Sving, Relation)- String
- TABLEMAME: Sting = Tabisname] feacOny] - QuIDsASAmEYILinke it Hodes) : SHngl] + convenvaue(Siring, Rel Bsorkl em ber) - Swing
- UNIOM: S¥ing =" UNION ~ fzae0niy} - geiSQI FodindeSeamhiStingl): Sting . i int, stng
- EsToMapiLisicode=): Map<integer, Nade> + memeSeToDeImEerSungSel<Sting>): Sting
- . i vuid + VisyGensmctoaCannection) - mmovePresxEinng, Ring): Sting
- execiSwing): ResulSet - sspEscapeChariSiring) : String
. s st enT e Listhys - )
+ WayUS CartigSewics, Cannectary

Figure 24: Implementation Way Handling
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3.2.3.10.3.1 SEQUENCE DIAGRAM INITIAL IMPORT

This Diagram shows the rough process of the initial import on ways.

sdlniﬁaltmportWayi-lanﬁEing/

db::OSMDBService util::WayGConstructor| |util:WayUti| [handling::WayHandlef |mapping::MapperService

T
|
addNodeData(List<Way>) ! :
I
|

v

1
createTemplinsertStatements{List<Way>) :HashMap<String, StringBuffe
1

I I
deleteWaysOutsdeBBox(Lit<Way>) [
t I
I |
I I
I | I
I | I
1 1
|
I
|
1

>

exec(Set<StringBuffer>)
[ I

addDbMapping sForWa}.'s{LisHWay >)

1
1 1
createlnsertStatements(List<Way>) :HashMap<String, StringBuffer>

. . >0
1 I 1
1 I 1
1 I 1
exec(Set<StringBuffer-) | | 1
: ! I !
1 I 1
1 I 1

Figure 25: SD Implementation Way Handling
Explanations

Similar as with nodes, but prior of any sql statement creation, all nodes latitude / longitude values which are
needed from a way must be retrieved from the databse node_temp table.
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3.2.3.10.3.2

FLOWCHART INITIAL IMPORT / DIFFERENTIAL UPDATE

Initial Import / Differential Update (Create)

Add Node data
and delete Ways
with missing
Nodes

Delete Ways

» which didn’t pass
the BoundingBox

Every Way into
way_temp

Differential Update (Modify)

Add dbMappings

A

Add Node data
and download

Every Way into

Create Insert
Statements

missing Nodes way_temp
Differential Update (Delete)
Delete from all
Create Delete |, Node Tables
Statements

Create Delete
Statements

Create Update
Statements

Split Way list into
Add dbMappings Modification — —delete—
Group lists

Duplicate Ways
(but split their

mapping) if create modify———»

needed
Delete Ways

which didn’t pass
the BoundingBox

A

Create Insert
Statements

Figure 26: Flowchart for way handling on Initial import / differential update

__| Delete only from

mapped Tables

The way handling on a differential update is basically the same like the node handling. The major difference is,
that not necessarily every node used by a way is available inside the differential update file. Therefore it cannot
be retrieved from the node_temp table. The EntityConsistencyService class downloads any missing node data via
the OSM api so all needed values for a way is available.
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3.2.3.11 AREA HANDLING

Area handling is one of the bigger parts of the osm2gis importer inside the database layer. Area is not an
OpenStreetMap datatype like node and way, but a construct for handling all OSM entities which are supposed to
be an area. OSM uses the relation with type = multipolygon to describe an area, but also single-closed-ways can
be areas. And since a boundary of a town or country is a kind of an area as well, those relations are also converted
into an area object inside the osm2gis importer.

3.2.3.11.1FUNCTIONALITY

Here a list of the functionality implemented on area handling:

e Conversation from either a single-closed Way or a Relation into an area (multipolygon).
O Intelligent Tag-inheriting from the source entity
e Creation of sgl statements for initial imports and differential updates.
e Detection of area composition (needed to create correct sql statements).
e Special handling of areas with inner and outer ways / boundaries with enclaves and exclaves.
e Detection and combining ways to a single way.

3.2.3.11.2INVOLVED PACKAGES

Cpackages bbnaton
ch.hsr.osminabox.db Entry point with method insertArea(..) and modifyArea(..)
ch.hsr.osminabox.db.handlingstrategy ~ Area handling strategy
ch.hsr.osminabox.db.initialimport Creation of the initial area values
ch.hsr.osminabox.db.differentialupdate Creation of the update area values
ch.hsr.osminabox.db.sql.util Util package for creating sql statements
ch.hsr.osminabox.db.util Util package, used for constructing an area out of different

components and for area composition detection
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3.2.3.11.3 AREA COMPOSITION

The following types of area composition are possible’:

_way #1

The first Type is only outer. This means that the
1. area has only ways that are outer boundaries of a

polygon.

way #4

The second type has one outer and contains
2. several inner ways. Normally this can be used to
model a big area with holes. |

The third type is the combination of type 1 and 2.

way #4
3

This type can have several inner and outer ways.

The specialty of the left area with 2 inner ways

will be explained in the next chapter.

? See http://wiki.openstreetmap.org/wiki/Relation:multipolygon
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The fourth type is a hole in a hole (in a hole...).

Imagine a forest with a meadow. On the meadow
are some more trees with a little pond inside.

Inside Ways can be multipolygons of themselves.
(But they have no own Relation).

All outside Ways should have the forest tag,
inside Ways either the meadow or water.

Ring grouping is needed to see, which ring is
nested in which other to create the correct
geometry.

This type is not supported by the OSM-in-a-Box
software.
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3.2.3.11.4COMPOSITION DETECTION

Depending on the composition of an area, different sql statements are needed to insert the area into the
database. Simply because the sql statements are constructed in a different way for each of the three supported
types (see above chapter), a detection algorithm is implemented within the AreaCompositionDetector class. The
strategy pattern is used for the GeomUJtil class to generate the corresponding sql statement according to the
detected composition type of an Area.

class Area Composition I

winterfaces

area::GeomStrategy
+ getGeomfArea) - StningBuifer

T L %
-
1
K ! ‘.‘
4 1 .
o 1 "-.
e 1 .,
04 ' Y
-~ 1 N
. 1 N
"I ' ".‘
nd ! "N,
area:GeomOnlyOuter Strategy area:;:GeomOneOuterStrategy area::GeomNOuter Strate gy
- geomUil: GeomUtil - areaComposifionDetector AreaCompostionDetector - areaCompositionDetector AreaCompostionDetector
- geomltil: Geom UEil - geomFactory: GeometryFactory
+  GeomOnlyOuerStralegy(GeomULT) - geomUil. GeonULil
+ getGeom(Area) - StringBuffer + GeomOneQuterStrategy(GeomUtil) - logger. Logger = Logger.getLogge.
+ getGeom(Area) - StringBuffer - WTKReader WKTReader
- createlineSting(StingBuffer) - StingBuffer
- createSQLSciplt(l lashMap <Polygon, AmayList<Polygon>>) : StingDBuffer
+ GeomNOuterStrategy(GeomUtil)
+ gelGeom(Area) : StningBuffer
“geom ki -geomUtil e tl

util::Geomutil \

+ getlonLatForGeom (Way) : Slrinﬁﬁer

areacumposuonDetedu& -arEaCamsti:BnDeleclﬂ'

util::AreaCompositionDetector

+ INNER_WAYROLES. WayRole ([]) = {WayRole.inner,... {readOnly}
+ OUTER_WAYROLES: WayRole ([]) = {WayRole none, {readOnly}

- checkAreaForNOuterNInner(Area) - boolean
- checkMreaForOneQuterNIr (! ) : boolean

- checkAreaForOuterOnly(Area) - boolean
+ containgWayRole[], WayRole) - boolean
1 delect{Area) : AreaCompeosition

Figure 27: Area composition
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3.2.3.11.5 COMBINING WAYS

To insert a complex geometry like an osm multipolygon into a database with PostGIS, the following steps need to
be done to create the correct geometry values. Osm allows the boundary of an area to consist out of multiple

ways which are connected (one’s start point is another’s endpoint). For PostGIS we need the coordinates of each
Point in a list and therefore, if multiple ways exist in one so called Ring, they must be combined into a single Way.

The following, from OSM suggested algorithm, is implemented for combining Ways3:

| Step Description

RA-1 Assemble all ways that are members of the relation. Mark them as "unassigned", and reset the current
ring count to 0.

RA-2 Take one unassigned way and mark it assigned to the current ring.

RA-3 If the current ring is closed (first node id == last node id):

If the current ring is not a valid geometry (i.e. self-intersecting):
Use backtracking to try other options of building this ring. If no other options exist, ring
assignment has failed.
If the current ring is a valid geometry,
If there are any unassigned ways left,
increase ring counter and go to RA-2.
If there are no unassigned ways left
ring assignment has succeeded

RA-4 If the current ring is not closed:
Take current ring's end node and look for an unassigned way that starts or ends with this node
If such a way is found, add this way to the ring and go to RA-3
If no such way is found, ring assignment has failed.

? See http://wiki.openstreetmap.org/wiki/Relation:multipolygon/Algorithm#Ring_Assignment
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The above algorithm would combine Way #1 and #2 into a single Way for Figure 29. Leaving the new combined
Way and Way#3 left for database insertion. A more complex (and more likely) example is Figure 29, Way #1, #2,
#3 and #4 would be combined into a single Way etc..

12

20

Figure 28: Way combining. Simple example Figure 29: Way combing. More complex example

If way combining fails for an area, the area is ignored and not inserted in the database.
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3.2.3.11.6 IMPLEMENTATION AREA HANDLING

class Area Handiing ./

G0 SMODBSEryice

- aeaConsmctar dreaConsiuctor
- areaHanding AmaHandler

- arcalisl: Aralsl

- thox BoundingBuSintegy

- comnedion: Connedion

-arakanding -

- comtext AppiicatonContext

- databassMame: String

- &Stwcture. Database

- celeteEnaies DeteUSMENtnES
- lggen Logger-Loggergstionge..
- mapr Mapper

- regesanding Nodeander

- nodeUsi HodeUsil

- welationHandiing RelaSonHandler
- migfonllilc RelSoniti

- wayConsrucior 'WayCondactor

- wayHandling WayHandler

- wanUtlc Wavled

comnea(Sting, Sking, S¥ing, Sténg. Sting) : busl ean|
createDatabase() : void

ceseTempTabl esl) : Doolean

ool etedreasi istcAreax) - void
deleteNodesl.id Hode>) - void

Ol efeRedabons 4 Felahon>)  vod

ol st (Lt Wy r ). v it

aopTablex): boclean

execiColle dion «StingBuffer-) | void

suseiStang) | Rewmsst

escSting. booleany RamsitSet

QeDESHuctum) - Database

nsenArens] ig<Ares> | woid

nseriodesLid <Node>) - woid

sonsListkcRels fon>): void

unsLis <Reiaion>, Difilype) - void
nseriRemuin nghreas): voud

T empRelsSony) - void

nsestiay siList<Way>) : void

BCONNeCIEd] - DOGIEAN

moayAres SLiScArER>) - void

= oamytoTE LI S <MOBE>) | void

m oify Relal ivny(Li d<Ref alion>) . vaind

= oddyflc mainingArcas] - vod

m odify TempRelations( - vaid

= ocfy Wayeil ist<Wa y>} : woid

OSMDBES snviceia pplicationCont act)

ameweTem STables) * oid
- wodaleDBStwctum(): void
- wiifeTablesT 0DbStrucure{)
- witeViewsToDbStuciure(: voiud

R

T e

R

aralsl

- ingeStategy AmaHandingStategy

UFEGROmUS)
hanoung:Anea Hamdle ~geom Usi
. eamposfion AmaCompostionetssor + gellenla
- context ApplicationConiet
- dbUSE DBU
geomUtic GeomUti
T Bt Ares CompanitionDector

= ArcaHandie (ppi o lonGonlext, Dalabese)
- is<Anar)

v

INNER_WAYROLES: WayRole (]])= {WayRole.inner. . feadOnily)
OUTER_WAYROLES: WayRole (1) = (WayRdle.none, _ Fraddnalyl}

. sthrear) :

) : boalean
cheSARF SONEDuterNInAE ATE D) - BOCIEAR
CheGuAmaF oeDuterOniyiArea) - boalean
conains(eyRnie() WayRoie) : beoiean
deteciiana) : ArraCom pasition

initialimportinitialAreaHandling Strateqy i 8

dBUBL DEUN

QT LOJQNT = LOgpEL Jen ogoe

vameConvener valueGonverer

- dbusi: DBUSI

legger Logoer = LOgoet gatl ogoe.
valueCorveter ValueConverter

Inits sl ArssHandlingSeategy(Datsbass)

T

]

ag0ArEaiAea. HashMap<Sinng, SngEufler, GeomStmbegy): vou
UpiiateAres e it Sirale gp(Dats buse

2 dnserSustzguy P

sinderfaces

—areaCanatructer)

= Ara s US1

b

config: ConfigSenice

- connedion: Cannedtion

Iogger: Logger = Logger getlogoe.
manwEysUseEByReLn ons. Stang =
READING_SIZE: int = 2000 frea oOniy}
- siectSql. Siring = "SELECT ™+ DAC... freacOniy}

- slectiWays Sking = SELECT =+ DBC... {radOnily}
- TADLCNAME: Shing -"Rablonamer {radOniy]
UMION: Steing —* UMION * f¥ss 3Oniy}

util::Anes Coms Fuctor

POATE ~ + DBG... feaoniy} S

config- ConfigSenice
connection Cannecion

context ApplicationContet
RstoreURE HStoUN

1ogger Logper = Lugger gefLogge
nodell NodeUtl

e

B

*  AmaUSKConfigSarvce, Connection)

+ enscktNaytsCios ASENG) < bonlesn

+ i cAres>

- execiSting) - ResultSet

+ getSingleGlose AsyslListcAren>): DNffT ype

- getSingleClose MWsyslLisi<Ares>, DiffType): DiflType
T voud

+ manNaysUsedByRelationsLis <Ares>) : woid

+__spiifT oModificationGroupsiL istcAreas) : ia pddodificafionT ype. ListcArew>>

addNaysAndTagsl is<Aea): void
agLin
AreaCs tet)
258 onRingsiLi sl rews) - v oid
A 88 pnRINgYAres) - void
exeaSting): ResultSet
qetlnasionedWarMap<Way. Bodlears) : Way
- bo

2an
hasWayshithRole(Ares, WayRols)
ishmyClosediiay) : bucl ean

boolean

Map<Way, Booleans) - boolean

Figure 30: Implementation Area Handling
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3.2.3.11.6.1 SEQUENCE DIAGRAM

sd IniGalimport AreaHandting
lob--0sMDBSE NViCH util-AreaConstuctod  [util-AmaUt]  [mapping: MappesSenied  [handling-a util--Area Com pesitionDeteclofr «interfaces *
nar YoARS! 1)

AnAWaysAnATags] ist<Araas)

1
1
1
|
L]
1

assgnRIngs(LIst<Area>)

'
deleteAreasQutsdeBBox(Lisl<Area>)
T

| T
addDoMappingsForAreasiLid<Areas)

1
nents(List<Arez») H p<String

il
Are

adtArea(Area. HashiMap<Siing. StringButfers |
1

|

loop g
=
:Ielectu,&re:l'ArEaCcmpusiuon |
1

exec{Set<sinngsuners)
manivaysUsedB yRelationsiList<Area>)
| | H
1 1
1

Y
S ERCREE ERls

Figure 31: SD Implementation Area Handling

Area handling is a much more complex job than node or way handling. To create an area object, data must be
gathered from different places. The AreaConstructor class helps doing this job by analyzing the current state of an
area object and adding more data when needed. The AreaCompositionDetector is used just before creating the
final sql statement. Depending on the composition of an area, the value for the geometry column in the database
looks different.
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3.2.3.11.6.2 FLOWCHART INITIAL IMPORT / DIFFERENTIAL UPDATE

Initial Import / Differential Update (Create)

Add Way data & Create single Drop incomplete Delete Areas Create Insert Mark Ways
tags from Ways out of » P P which didn't pass » Add dbMappings .UsedByRelation*
Areas " Statements !
way_temp concatenated the BoundingBox in way_temp table

Initial Import (after File is completely parsed)

Get unmarked

Duplicate Areas
(but spli their
mapping) if
needed

Differential Update (Delete)

create modify———

Add Way data & Delete Areas
su{gﬁ\le;cflro;:d tags from » which didn't pass Add dbMappings Csrgt:njzﬁ;n
Y way_temp the BoundingBox
way_temp
Differential Update (Modify)
Add Way data &
tags¥rom Create slnglf e Spé\threa list into el Create Delete _| Delete zn\yglom
Ways out of > A Mappings —————»| Modification Group —delete—» mapped Tables
way_temp concatenated lists Statements
download missing

Create Update
Statements

Mark Ways

.UsedByRelation”
in way_temp table

Delete Areas

Create Insert

which didn't pass
the BoundingBox

Statements

Create Delete I D:'e‘e fimnel
rea Tables
Statements
Differential Update (after File is completely parsed)
Get unmarked Duplicate Areas
N Delete from all (but split their
single-closed | —delete—p| Create Delete | 7| AreaTables mapping) if
Ways from Statements needed
way_temp N
L
Add Way data & Split Area list into Create Delete Delete only from
create modify—— tags from » Add dbMappings » Modification Group —delete—p [ | mapped Tables
. Statements
way_temp lists
Add Way data & Create Updat
tags from create  modify—— rSetate P ta €
way_temp atements
Delete Areas Create Insert Delete Areas Create Insert
which didn't pass » Add dbMappings » which didn't pass
. Statements . Statements
the BoundingBox the BoundingBox

Figure 32: Flowchart for area handling on initial import / differential update

The basic information flow does not differ from area handling and the others. A specialty is that during an import
process only areas from OSM relations are created. Once the whole file is finished parsed, the way_temp table is
looked consulted to find any single closed ways which are not used by a relation (that’s why they got marked
during the import process). Many areas come from single closed ways like small lakes, forests etc.
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3.2.3.11.7AREA CONSTRUCTION

Here is a brief flowchart of how an area object is constructed from an OSM relation entity:

—false

Relation != null?

true

Relation type =

multipolygon?

false

Relation type =

false boundary?

true

Relation has
more than just the
type-tag?

false

Relation has
members with
role=outer?

false

|

Relation has
members with no
role?

4
Throw Exception |« false
y Put all members from
the relation into the
End | B . <
way collection (incl.
role)

Figure 33: Area construction from relation

Inherit all attributes
from the relation

Inherit all tags from
the relation

Inherit all tags from all
members with
role=outer

true—>»

Inherit all tags from all
members with no role
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3.2.3.12 RELATION HANDLING

3.2.3.12.1 FUNCTIONALITY

Here a list of the functionality implemented on relation handling:

e Locate already imported referenced members in multiple tables and create the SQL statements for the

join tables.

o  Keep or delete relations for which members are missing in the database depending on user choice.

3.2.3.12.2INVOLVED PACKAGES

Packages Explanation

ch.hsr.osminabox.db Entry point with method insertRelation(..) and modifyRelation(..)
ch.hsr.osminabox.db.handlingstrategy Relation handling strategy

ch.hsr.osminabox.db.initialimport Creation of the initial relation values / join entries
ch.hsr.osminabox.db.differentialupdate Creation of the update relation values
ch.hsr.osminabox.db.sql.util Util package for creating sql statements

ch.hsr.osminabox.db.util Util package, used for retrieving member ids from the database etc.
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3.2.3.12.3IMPLEMENTATION RELATION HANDLING

class Implementation Relation Handling

ap:OSMDBService

araConstructor AreaConstudor
areaHandling: AreaHandler
areaUtil: AreaUtd

bbox BoundingB oxStratagy
connection: Connecdtion
context: ApplicationContext
dalabaseName: Sting
dbStudure: Dalabase
deleteEntiles DeleleOSMEntiles.
logger Logger = Logger.gelLogge.
mapper. MapperService
nodeHandling: ModeHandler
nodeUtil- NodeUti
relaionHandling: RelationHandler
redaiontil: Relati onUtil
wayConstructor. Way Constructor
wayHanalng: WwayHanaler

way Uil WayUt

handling::RelatonHandier

context ApplicationContext
dbUnl: DBURI
init Datahnilialisation

selatontanting) fogger: Ln;ger= togger.getlogge. . iy

DEEEEREEE

N

EEEREEREEEEEEEEE

eonned(Sting . String, Sting, Sking, Sting) - baolean

crealeDatabase) - woid
aealeTempT ables) - boolean
aeleteAreas(LIsicArEa> ) © wold
deleteNodesList<Mode>) - void
deleteRelations(Lig<Relation>) - void
deleteWays(Lid MWay>) - void
dmpTabley): boolkean
execiColl ection <5 WingBufer>) - void
execiSling) : ResultSet
exec(Sting, boolean) - ResuliSet
geiDRSinuc ure () - Natahase
insedAreas{List<Ara>): void

inse dNodes(List<Noge>) - void
inserRelationsL s<Relation>) : void
inserRelations{List<Relation>, DifType) : void
insefdRemainingAreas) - void
insedTempRelations() - void
insedWays{List <Way>) - void
isConneded() - boolean

Mo yAreas(List<Areas) - void

modi fyNodes{List<Node>) - void
modi fyRelations] is<Relation>) - woid
modi fRemaining Amas() - void

modi TempRelations() - void

MO YWaYS(LISIsWay>) © voia
OSMDI ontext)
removeTempTables() : void
updateDEStructure() : void
writcTablcsT o DaStrcurc() : void
wrileVi ewsT 0 Db Struchure() - void

+ C ) ing.
+ creale ion>) - lap<String, >
+ createTemp it . DiffType) Map<Sting,
+ crealeUp i ) ] g
+ 14 licationContext. Dalaba )
ay P L]
- doual: DBUN - dbUml: DBULH
- valueConverier ValueConverier - wvalueConverier ValueConverier
+ agaJoi P 9. ) - void + ada P ): void
+ 3 a. ): void + . Map<Sting, gl ): woid
+ agdTemp . DIffType, p . ) vod + adaTemp: . DiffType, b P ng. ) - woid
+ addTempMembers{Relation, HashMap<String, StingBufkr) - void + addTemp i ap<Sting. ) - void
+ InfalR 7 (Database) -
< 7
. .
AN
updateSimate -
pdleStrategy /2
handli
+  add. , g, ) - void
\ g ] a0 g, : void
+ adu’ urt, DilType, # p<Sting, - vord
+  add" , g, St - void

nhﬁm%

util::Relagonutl

- config- ConfigSenice

- conmection: Connedion

deleteTempByldSql- Shing ="DELETE FROM " __freadOnly}
deleteTempMembeByldSql: Sting = "DELETE FROM ™ _ feadOnk}
deleteTempMemberSql: Sting = "DELETE FROM " __ feadOnly}
- oeleteTempSql: Swng = DELETE FROM = __ {reagoniy)

- DIFFTYPE: Sting = Tdiftype]" {readOniy}

- hstoreUnl: HStoreUm

logger Logger= Loggergetlogge

RELATION_BUFFER_SIZE: int = 10 {readOnly}

- seleciSql. Swing = "SELECT = + DBC... freadOnly}

- selectiempSgl: Smng = “SELECT ~ FROM __{readOniy}

- TABLENAME: String ="[tablename[ freadOniy}

- UNION: Sting = = UNION = fleadOniy}

addidsOMembersLig<RelationMembers, Map<String, Map<integer, RelationMember>>, List<Siring>) : int
Do(Ll ) void

s

-

i SbiLi y : void
- addRelalionMembers(Relation, String) - void
+ deletel i void
execiSting): ResultSel

gethe xiTem pRelation(Lis<Relaton>) : DifiT ype
getNextTempRelationiLIst<Relation>, DIType) : DI ype
RedationUtil (Connection, ConfigService)

removel i it
splifToModificaty ionz)

=0

) - void

okt
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Figure 34: Implementation Relation Handling
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3.2.3.12.3.1 SEQUENCE DIAGRAM

Relations are inserted directly into the relation_temp table and their members into the relation_member_temp
table. This is because for creating the join entries for the reference tables all members must be inserted in the
databes already. Since relations can reference other relations, the ones that doesn’t must be inserted before the
others so their primary key can be retrieved when creating the join table entry. The following sequence diagram
shows the “import” process after all relations are inserted in the relation_temp table.

sd Initial Import Relation Handling

db::OSMDBService util::RelationUtil |mapping::MapperServiceg |handling::RelationHandl

deleteUnavailableRelationMembers()

loop Reiaﬁon/
[all R ations in elabon_temp]
getNextTempRelation(List<Relation>)

T
1

!

1

1

1

)

1

1

1

1

1

1

1

1

1 1
addDbMappingsForRelations(List<Relation>) |
; g
1

addMemberldsFromDb(List<Relation>) !

removeUnmappedRelationg{List<Relation>) :

1
createlnsertStatements(List<Relation>) :HashMap<String, StringBuffer>
T T

' |execiset<stangButrer)
L addRelationldsFromDb(List<Relation>)

1
createJoinStatements(List<Relation>) :HashMap<String, StringBuffer>

Iexec(Set<StringBuffer>)

.
.

Figure 35: Implementation Rrea Handling

Important is the getNextTempRelation method in the RelationUtil class. It returns a List of Relations which don’t
reference any unprocessed relations. This assures that no member data, which is available in the database, is
missing on a relation.
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3.2.3.12.3.2 FLOWCHART INITIAL IMPORT / DIFFERENTIAL UPDATE

Initial Import / Differential Update (Create / Modify)

Create Insert
Temp Statements

Initial Import / Differential Update (Create) (after File is completely parsed)

Remove
Delete unavailable Read Temp Add dbMappings Add Member Ids unmapped Create Insert Add Relation Ids
Members in DB Relations from DB d pPing from DB "l PP Statements from DB
Relations
* |3 ¢
Delete Members of Type ™. | Read only Relations
Relation from | which's Members are i
relation_member_temp if they already inserted in Create Join
are unavailable in relation_temp the DB Statements

Differential Update (Modify) (after File is completely parsed)

Split Relation st e
Delete unavailable Read Tem| Create Delete IO (i TR
: P » Add dbMappings into Modification —delete— [ S also delete join
Members in DB Relations from DB . Statements table entries
Group lists
15 13 ; i
Delete Members of Type ™., | Read only Relations Duplicate Relation
Relation from | which's Members are (but split their
relation_member_temp if they already inserted in dbMapping) it Add Member Ids
are unavailable in relation_temp the DB needed from DB
Remove
" Create Update
unmapped —modif
PP B Statements ¥
Relations
Add Relation Ids o Delete all Join
from DB entries
create Create Insert f
———»|
Statements
Create Join
Statements

Differential Update (Delete)

Delete from all
Create Delete PR Relation & Join
Statements Taes

Figure 36: Flowchart for relation handling on initial import / differential update

Processing Relation is a lot different than inserting any other OSM datatype. Aside from displacing the import of
relations to the very end of the import procedure, the following changes are important:

e  Before processing any relations, all invalid ones (which have no members or invalid references) must be
deleted.

e After the dbMappings are added, all related tables from a relation mapping are looked up and referenced
members of the relation are searched by their osmld. The found primary keys are taken for the later
creation of join entries.

e |f arelation needs all its members to be found in the database but this is not the case, the relation is
dropped from the import process. More specific: that dbMapping is deleted but since most relations are
only mapped to one dbMapping, this leads to the same.

e The remaining relations are inserted in their mapped table and the created primary keys are taken again.

e Now all relevant data is gathered to create the join entries.

In a differential update process when a relation must be modified, all its join entries are deleted and recreated
instead of updated due to simpler implementation.
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3.2.3.13 DELETE HANDLING

Within a differential update file aside from creating new or modifying existing entities, the third modification can
be the deletion of them. According to OSM if an entity is to be deleted, no additional information about the entity
needs to be provided in the update file than the osm id. Since such a deletion is equal for all entities, a single
DeleteOsmEntity class can do the job.

3.2.3.13.1IMPLEMENTATION DELETE HANDLING

class DeleteOsmEntities /)

differentialupdate::Delete OSMEntites

- config: ConfigService
- deleteSql: String ="DELETE FROM " ___ {readOnly}

- logger: Logger = | ogger.getl ogge .
ag ag ggerg ag

- PKCOLUMN: String = "[pkcolumn]" {readOnly}
TABLENAME: String = "[table]" {readOnly}

deieteAreasFromAiliT abies{List<Area>) : Hashiiap<Sinng, StringBuffer>
deleteByDbMappings(List<? extends OSMEntity>) : HashMap<String. StringBuffer>
deleteFromAllTables(List<? extends OSMEntity>, Set<Sting>) : HashMap<String, StringBuffer>
deleteJoinEntnes|List<Relation>) : Map<String, StnngBuffer>

deleteNodesFromAli Tables{List<Node>) : HashMap<Sting. StringBuffer>

Delete OSMEntites{ConfigService)

deieteReiationsFromAiiT abies{Lisi<Reiation>) : Hashiviap<Sinng, StngBufier>
deleteWaysFromAlIT ables(List<Way>) : HashMap<String, StringBuffer>
finalizeSqlStatementsMap<String. StringBuffer>) : void

initDeleteStatement(String, String) : StnngBuffer

+ 4+ o+ o+ o+

Figure 37: Delete Handling of Osm Entites

If an OSM entity must be deleted, it is deleted from every table that matches the entities type. If an entity needs
to be deleted because it is modified and no longer belongs to a table it was mapped to before, that entity must
only be deleted from that specific, mapped table. Both deletions are done in the DeleteOsmEntites class.
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3.2.3.14 ENTITY CONSISTENCY SERVICE

3.2.3.14.1FUNCTIONALITY

The EntityConsistencyService is needed because on an update process it is likely that some references are missing
in the update file. Therefore, they need to be downloaded via the OSM api.

3.2.3.14.2INVOLVED PACKAGES

| Packages ______________ Explanation |

| ch.hsr.osminabox.db.downloading Contains the ConsistencyService and some helper classes. |

3.2.3.14.3IMPLEMENTATION

class Entity Consistency Servi... /)

«interface»
downloading::EntityConsistencyService
+ addMissingNodes(List<Node>) : void
+ fetchMissingNodes() : LinkedList<Node>
+ fetchWayFull(int) : Way

dow nloading::XMLResponseParser

Z:S - FIRST_ITEM_INDEX: int=0
- OSM_NODE: String = "node"
| - OSM_WAY: String = "way"
| - parser: DOMParser = new DOMParser()
L

createNode(org.w3c.dom.Node) : Node
parsesCompleteWay(String) : Way
parssNodes(String) : List<Node>

- prepareResponse(String) : Document

downloading::
EntityConsistencyServicelmpl

R

- apiservice: APIService
- logger. Logger = Logger.getLogge...
missingNodes List<Node> -xmlReqmnseParser/\

addMissingNodes{List<Node>) : void
EntityConsistencyServicelmpl()
fetchMissingNodes() : LinkedList<Node>
fetchWayFull(int) : Way

+ + + +

downloading::APIServicelmpl06

- logger. Logger= Logger.getLogge... {readOnly}
- urlRoot: String = "htip://api.ope... {readOnly}
- xmlRegponseParser. XMLResponseParser

-apiservice

«interface»
downloading::APIService

+ retrieveNodes(Lisi<Node>) . List<Node> Q_
+ retrieveWayFuli(int) : Way

+ APIServicelmpl06()

- doAPICall(String) : byte[]

__________ - listToCSVString(List<? extends OSMEntity>) - String
+ retrieveNodes(List<Node>) - List<Node>

+ retneveWayFull(int) : Way

Figure 38: Class diagramm entity consistency service

The EntityConsistencyService checks the integrity of a way, area or a relation. It uses the APIService to fetch
missing Information. Therefore a connection to the OSM API is always needed if an update process is running.
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23.2.3.15 DB-SCHEMA AND MAPPING HANDLING

Figure Figure 39: Overview about the Schema Mapping configuration shows the physical architecture of the way
to configure OpenStreetMap-in-a-Box. For more information about configuring Schema Mapping File refer to 3.5
Usermanual.

[, )

Figure 39: Overview about the Schema Mapping configuration

3.2.3.15.1FUNCTIONALITY

The complete handling of db-schema and mapping configuration is done by the schemamapping package.

It provides a service to generate a SQL from the Schema Mapping File. This functionality is located in the package
xml2ddl.

The consistency package has functionality to check Schema Mapping File, Database sctructure and GeoServer SLD
files against each other.
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3.2.3.15.2INVOLVED PACKAGES

The schemamapping package provides three main functionalities where can be found in the following 3 packages.

e schemamapping
O consistency
o xml2ddl
0 ConfigService

[ schemamapping
B xmizddl

a schemamapping

[ consistency

=

m schemamappingfile m consistency

- [ geoserver2db

B geoserverzdb

- 2 xm
" B3 workspace | | T3 styles | | T B featuretypes | | B3 datastore

B xmizdb

N B =mi * B exceptions

Figure 40: Package structure
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3.2.3.15.3INTRODUCING CONFIGSERVICE

In the package schemamapping exist a ConfigServicelmpl class. This class is part of the ApplicationContext and
gives possibilities to read important information from the Mapping Configuration File.

class Class Mo... /]

ConfigServicelmpl

context: ApplicationContext
- linestringMappings List<Map<String, Set<String>>>
- multipolygonMappings:. List<Map=3ting, Set<String>>>
- pointMappings: List<Map<String, Set<String>>>
relationMappings: Lisgt<Map<String, Set<String=>>>
- sdam: SchemaDefAndMapping
- xmliFileLoaded: boolean
- xmlLinestingMappings: Map<Integer, Mapping>
- xmiMultipolygonMappings: Map<integer, Mapping>
- xmlPointMappings Map<Integer, Mapping>
- xmiRelationMappings: Map<Integer, Mapping>

«interface»
ConfigService

getActualConfigXmiFilePath() : String

getDstSchemaDef{) : DstSchemaDef
getGeomTypeOfTable(String) : Mapping Type
getinheritedTable(DstSchemaDef, String) : DstTableDef
getMappingJoinTables() . Sel<String>
getMappings(Mapping Type) : List<Map<Stnng, Set<Sting=>>
getMappingsOfTable(String) - List<Mapping= <3 __
getMappingTables() : List<Stnng>

getMapping Views() : List<String>

getReference ColurmName (String, String) . String
getSchemaDefAndMapping() - SchemaDefAndMapping
getSrcToDstMappings() : SrcToDstMappings
getTablesOfGeomType(Mapping Type) : Set<String>
getXmiMapping(Mapping Type, int) : Mapping
loadXmiFile(Sting, Stnng) : Object
reloadXmiFile(String) - void

+

ConfigServicelmpl(String, ApplicationContext)
converConfigMappings() : void
getActualConfigKmlFilePath() : String
getDstSchemaDef() : DstSchemaDef
getGeomTypeOfTable(String) : MappingType
getinhentedTable(DstSchemaDef, String) : DstTable Def
getMappingJoinTables() : Set<String=
getMappingsiMappingType) : List<Map<String, Set<String>>>
getMappingsOfTable(String) : List<Mapping>
getMappingTables() : List<String>

getMappingViews() : List<String=
getReferenceColumnMName(String, Stang) : String
getSchemaDefAndMapping() : SchemaDefAndMapping
getSrcToDstMappings() : SrcToDstMappings
getTableDfGeomType(MappingT ype) : Set<Stnng=
getXmiMapping{(MappingType, int) : Mapping
loadFromXmiFile(String) : String

loadXmiFile{String, Sting) : Object
reloadXmlFile(Sting): void

EEE I K T B R I N S

E S A T I I

+ + !

Figure 41: ConfigService

3.2.3.15.4INTRODUCING CONSISTENCYSERVICE

In the Package schemamapping exists a ConsistencyService. This class is part of the ApplicationContext and gives
possibilities to start ConsistencyChecks.

class Class Me... 7

ConsistencyService

- context: ApplicationContext
- db2sldconsstency: Db25SldConsictency
xml2ddl: Xml2ddl

checkConsistencyForlnitialimportAndUpdate (boolean) : boolean
checkWholeConsistency() : void
ConsistencyService(ApplicationContext)

createViewsOnly() : void

+ o+ o+

Figure 42: ConsistencyService
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3.2.3.15.5CONSISTENCY CHECKS

There are four consistency checks:

1. (Errors) src_to_dst_mappings to dst_schema_def in mappingconfiguration
a. This checks consistency inside the Schema Mapping File.
2. (Differences) dst_schema_def in mappingconfiguration to DB
a. This check checks if every table with his columns exists in the DB in use.
3. (Errors) GeoServer feature type (inc. SLD) to DB
a. Thisincludes the feature types and the SLD files from the GeoServer data folder.
4. (Hints) mapping configurations to GeoServer (*.SLD)
a. Thisis a check from the Mappings to the feature type and the SLD files. There are only hints in
this check, because it is not needed to configure SLD files for every mapping.

There is a possibility to start this 4 Consistency check with osm2gis --consistency.

3.2.3.15.5.1 MAPPING SCHEMA FILE TO DB

The following flowchart illustrates the logic of the consistency check:

<d schemamapping 7
osminabox Maify
1 oo
' ol
o crenalecanstaad) o)
Dbzs1ec
T
v _—
ey
1
ConsigencyReponFile (] -
: |
S, T
GeaSan efis{Applicaion Onntest) | -
' L
—_———— Fa———
sartSchemama ppingConsistency() :ConsigtencyReponFile
'
' ; T
g |cnecomzopconsinencyy) | ' !
1 H 1
: ! '
heckoessever208Camsdencyl) ! H '
1 1
] ' ' '
' ! 1
CRECK(ML 2Geose verConsistency(] 1 H 1
;l ' '
save StatisticFile]) ' ! |
- ' !
T ' 1
' ! '
1! ' '
< A ! '
T ' :
M- = ———— e mm—m— e e— - )'( H ]
- o) H 1
T T ! '
! !
X

Figure 43: Sequence of consistency check
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3.2.3.15.5.2

SRC_TO_DST_MAPPINGS TO DST_SCHEMA_DEF IN MAPPINGCONFIGURATION

Write error in

yes
report message

A

Table found?

no

Has next

no i
relationtable?

Mapping relation table name is eugal to
DstTableDef name?

1

Has next mapping?

yes

Has next mapping table?

yes

yes

Viapping table name is euqal to DstTableDe
name?

yes

yes

olumns in dst are equal to columns in

src schema?
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3.2.3.15.5.3 DST_SCHEMA_DEF IN MAPPINGCONFIGURATION TO DB

changeaction =
DO_NOTHING

Has next
XMLDstTableDef

A

yes

Get inherited
XMLDstTableDef

changeaction =

MISSING_REQUIRED_FIELDS_IN_MAPPING_CONF

changeaction =
no—®  CREATE_NEW_TABLES A

Found column and nop| Chanteaction =
datatype in DB table DELETE_DB_CREATE_ALL A

vea.
YES

Figure 44: Flowchart mapping schema file to db
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3.2.3.15.5.4 GEOSERVER FEATURE TYPE (INC. SLD) TO DB

The following flowchart illustrates the logic of the GeoServer to DB consistency check:

Write error in
Consistency-
Report

J

Y

Has next feature type
inGeoServer namespace

yes

Feature name exists in DB

Getting SLD from feature type

SLD has next column

yes

yes

SLD column exist in DB

Figure 45: Flowchart GeoServer to DB
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3.2.3.15.5.5 MAPPING CONFIGURATIONS TO GEOSERVER (*.SLD)

The following flowchart illustrates the logic of the Mapping Schema File to GeoServer consistency check:

> Has next mapping table
Write hint in
Consistency- |<———no Table has
feature type
Report
yes
no Can get SLD File from feature

type

yes

Exists a mapping configuration to the table

- -

yes
y

ound rule in SLD for
Mapping

no
v

Write hint in

Consistency-
Report

Figure 46: Flowchart mapping schema file to GeoServer
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3.2.3.15.6 MAPPING SCHEMA FILE TO DDL

In every initial-import and update or scheduled update the xmldbconsistency checks if the Schema Mapping File is
consistent and if there are differences in the Schema Mapping File to the DB structure. If there are differences
between Schema Mapping File and DB, it decides what should happen to solve this inconsistency.

How the check of the Schema Mapping File to the DB works is described in the chapter 3.2.3.15.5.1.

This sequence diagram represents the start of an initial-import. The initial-import starts the startGeneration
method on xml2ddl in if this method gives back true then the initial-import can start. If it returns false then the
application has to shutdown, because there exists an inconsistency!

sd xmizdol 7

osminabox - Initia lim podHandiey

sche mam apping . ConsidencyService

xmi 2dd1-XmiZ2 ddl

P mmmmm e e e e m mmmm = 3
Xmi2odl{ApplicationContext)

T j
! satvansssengng,| xmizadi: Xmivaiidation

slatGenera lion (String. bool ean) (b olean :

T

I

! ooticatianConto| xmizabconssiency: XmidoConsisency

. .

_________________ it

T

1

I

\

1

!

1

|

\

generate DOL(DstSchemaDef, String, Database, boolean,
( i |
baolean) \

Sy J Ry R
1
|

T
1
]
1
]
]
1
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'
1
]
]
I
]
1
'
'
1
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'
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'
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1
1
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1
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'
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]
1
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Figure 47: Sequence of start of the initial import consistency check

On an update or scheduled update it is the same sequence. The only difference is that on an update or scheduled
update not the initiallmportHandler starts consistency check but the UpdateScheduler.
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‘ 3.2.4 DATA MAPPING

The OSM data is tagged with tags that explain what this node, way or relation represents. A full list of featured
tags by OSM you can be found here: http://wiki.openstreetmap.org/wiki/Tags

In the Schema Mapping File there’s the <mapping>’s section. A User can define which values from which keys
should be inserted in which column of his table. He also can define a constant value for a certain column. This
makes sense, if he has several mappings which are inserted into the same table (for example different pois).

All information about how to create those mappings, see the user manual.

If you are unsure about GIS standards, see the whitepaper from Jochen Topf “OpenStreetMap Data in Standard
GIS Formats”.

3.2.4.1 MAPPING SERVICE

3.2.4.1.1 FUNCTIONALITY

The Mapping Service provides the functionality to map an OSM-Entity to one or many corresponding database
table according to its tags and entity type. It uses the mappingconfig.xml file described in the chapters above to
look up the mappings.

3.2.4.1.2 INVOLVED PACKAGES

T Coganaton

| ch.hsr.osminabox.db.mapping Contains the MappingService and some helper classes.
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3.2.4.1.3 IMPLEMENTATION

class Mapping Servi... /

mapping::MappingsDictionary

- configService: ConfigService
- mappings: List<Map<String, Set<String>>>
- mappingType: MappingType {readOnly}

- getBestMatches(List<Map<String, Set<String>>>) : List<Mapping>

- getCandidates(Map<String, Set<String>>) : List<Map<Stiing, Set<String>>>
+ getMatchegMap<Sting, Set<String>>) : List<Mapping>

- isSubMap(Map<String, Set<String>>, Map<String, Set<String>>) : boolean
+ MappingsDictionary(MappingType, ConfigService)

-pointDictionary/\ -linesringDictionary \

-multipolygonDictionary \ -reIaﬁonDictiona'y,\

mapping::MapperService

- generalMappingAppender: MappingAppender

- linegtnngDictionary: MappingDictionary

- logger. Logger= Logger.getLogge...

- multipolygonDictionary: MappingsDictionary

- pointDictonary: Mappingictionary

- relationDictionary: MappingsDictionary
relationMappingAppender. MappingAppender

addDBMappings(List<? extendsOSMEntity>, MappingsDictionary, MappingAppender) : int
addDbMappingsForAreas(List<Area>) : void

addDbMappingsFoNcdes(List<Node>) : void
addDbMappingsForRelations{List<Relation=) : void

addDbMappingsFoWays(List<Way=) : void

MapperService ConfigService)

- traceMappings(Map<String, Set<String>>) : void

+ o+ o+ o+ o+

-generalMappingAppender -relationMappingAppender

«interface»
ma ::Mappin nder

+ appendMapping (OSMEntity, Mapping) : void

mapping:GeneralMappingAppender

+ appendMapping(OSMEntity, Mapping) : void

mapping::RelationMappingAppender

+ appendMapping(OSMEntity, Mapping) : void

Figure 48: Mapping Service
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Explanation:

The MapperServicelmpl class provides the functionality to map an entity to one or multiple tables in the database.
It contains a tags dictionary which holds the information about which OSM-Tag combination leads to a specific
table. The MapperService identifies all mappings (since an OSM-Node can represent more than one entity on a
map) and sets them in the OSMEntity class.

For the reason that relations need a much more complex dbMapping class, a strategy pattern is used for adding
the relevant mapping informations.
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‘ 3.2.5 MAPPING CONFIGURATION
The whole mapping configuration is done by a Schema Mapping File (XML).

For information about handling this file read chapter 0.

3.2.5.1 XML-SCHEMA

The XML-Schema is defined by the mappingconfig.xsd file that is in the config folder. Osm2gis validate this
mapping configuration file on every reading.

For more information on how to write this file please read the usermanual chapter 2.
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‘3.2.6 DATABASE

As database software this project is based on PostgreSQL. Due to the fact that this application has to persistently
store GIS data we also use the spatial add-on ‘PostGIS’. To store all (unused) tags from entities, an associative
Array Data type namely HStore is used. The necessary SQL is executed at the start of an import if HStore doesn’t
exist yet in the database.

3.2.6.1 DATABASE SCHEMA

class Design Model r)

railw aystation poi pofw
- id: seral primary key - id: cerial primary key - id: serial primary key
landuse gisentity
id: serial primary key = fs;_;d: bi-girjt water
E> - lasichange: t Samp Q_ - -
- typ: varchan30) - id: serial pnimary key
name: varchan(255)
keyvalue: hsiore
road
waterway o - id: serial primary key boundary
- id: seral pimary kay wiE “am”a’fzﬁ?)l id: serial primary key
y : - id: serial primary key - oneway: smallin
= UGHE 0 - maxspeed: amallint
superposstion: amallint

Figure 49: Database schema example

This diagram shows an example of the database schema. It’s taken from the standard configuration file
distributed with version 2.0.

All entites are a generalization of gisentity. The id has to be set in every entity itself, otherwise the serial id is
unique over the whole database. This is not necessary here.

The attribute for the geometrical information is added during the creation process of the database tables by a
PostGIS procedure. The type of the inserted data must be defined. It can vary from POINT (Node), LINESTRING
(WAY) and MULTIPOLYGON (Relation / closed Ways).

3.2.6.2 DATABASE SOFTWARE

The following database software should be used in the correct version. See also installation manual.

Software Version Link
PostgreSQL 8.4 http://www.postgresql.org/
PostGis 1.5 http://postgis.refractions.net/
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3.3 PROJEKTMANAGEMENT

‘ 3.3.1 PROJEKTORGANISATION

Das Projektteam fir die Bachelorarbeit besteht aus Meier Andreas und Zimmermann Joram. Das Projekt erlaubt
es, die Verantwortlichkeiten grob auf die zwei Projektmitglieder zu verteilen. Diese Aufteilung ist unter Punkt, 3.1
Organisationsstruktur’ beschrieben.

Hier ist noch anzufiigen, dass die Aufteilung nicht fix ist. Anderungen dieser Aufteilung kénnen wihrend dem
Projekt vorgenommen werden.

3.3.1.1 ORGANISATIONSSTRUKTUR

Name Email Verantwortlichkeit

Meier Andreas ameier@hsr.ch Konsistenzpriifung, Geoserver, Installer, DDL
Generator, Config-File

Zimmermann Joram jzimmerm@hsr.ch Initial Import Relation Handling und Differential
Update

3.3.1.2 BETREUUNG

Name Email Funktion

Stefan Keller sfkeller@hsr.ch Betreuung

Hans Rudin Gegenleser

Claude Eisenhut Externer Gegenleser
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‘ 3.3.2 MANAGEMENT ABLAUFE

3.3.2.1 ZEITMANAGEMENT

Fir die gesamte Bachelorarbeit stehen 17 Wochen zu Verfligung, die 7 Woche(Frihlingsferien) wird nicht verplant
jedoch als Puffer verwendet, Woche 16 werden Herr Meier und Herr Zimmermann den CCNA Kurs besuchen
daher stehen 15 Wochen zur Verfligung. Der Projektplan wurde so ausgelegt, dass die 15 Wochen vollstandig
ausgenutzt werden. Die als Reserve eingeplante Zeit in Woche 14 und 15 des Projektes wird entweder als Puffer
flir allfallige Verzogerungen, oder fir die Implementation weiterer Features genutzt.

3.3.2.2 PROJEKTPLAN

3.3.2.2.1 ZEITPLAN

Siehe Projektplan.xlsx flir mehr Details.

3.3.2.2.2 ITERATIONSPLANUNG

1 2 3 4 5 6 7 8 2 10
2202-26.02 | 01.03-05.03 08.03-12.03 15.03-19.03 22.03-26.03 29.03-02.04 05.04-09.04 12.04-16.04 19.04-23.04 | 26.04-30.04
T 1] 1l T
M1 | | |
05.03 | . |
I M2 i i
| 19.03 1 |
! | MS3 i
| | 02.04 !
; MS4

11 12 13 14 14 16 17
03.05-07.05 10.05-14.05 17.05-21.05 | 24.05-28.05| 31.05-04.06| 07.06-11.06 | 14.06-18.06
i i i
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
v 1 1
MSE f ]
07.05 i i
|l 1
i MS6 i
' 21.06 !
! i MST
! ! 18.06
Elaboration Construction Construction Reserve Reserve Arbeitspause Transition
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3.3.2.2.3 MEILENSTEINE

Meilenstein 1: 05.03.2010

e  Projektplan in einer ersten Version
0 Arbeitspakete und Planung Server
e Requirements
e Risikomanagement
e Aufgabenstellung

Artefakte:
- Projektplan
- Zeitplan
- Risikomanagement
- Anforderungsspezifikationen

Meilenstein 2: 19.03.2010

e  Config um Relationhandling erweitern
e Relationhandling fir initial-import
e Erweiterung um Relationhandling in der Konsistenzprifung und DDL generierung

Artefakte:
- SAD

Meilenstein 3: 02.04.2010

e Differential Update
e Konsistenzpriifung Geoserver

Artefakte:
- SAD

Meilenstein 4: Server Abschluss 23.04.2010

e  GeoServer Maskierungslayer

e GeoServer Tiling / Caching

e GeoServer Render / Out of Memory Fehler
e  Funktionstests Win / Unix

Artefakte:
- SAD
- Usermanual
- Testdokument

Meilenstein 5: 07.05.2010

e Projektplan erweitern

0 Arbeitspakete und Planung Mobile WMS Client
e  Requirements erweitern
e  Evaluation Mobile WMS Client Library

e  Prototyp
Artefakte:

- Projektplan

- Zeitplan

- Anforderungsspezifikationen
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Meilenstein 6: Geoserver iiberarbeitet | 21.05.2010

e Neue SLD fiir GeoServer wurden erstellt.
e  Suchfunktion auf die neuen Relations ist im Showcase gegeben.
e Diff-Update ist in Zwischenphase

Artefakte:
- SAD
- Usermanual
- Gesamtdokumentation

Meilenstein 7: Integration des Gesamtsystems 18.06.2010

e  Fertigstellung der Dokumentation
e Showcase fertigstellen

e Diff-Update fertiggestellt

e Version 1.0 RELEASE!

Artefakte:
- Gesamtdokumentation
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‘ 3.3.3 ARBEITSPAKETE

3.3.3.1 PROJEKTMANAGEMENT

5.1.1 Projektplan Excel 10 Std.

Beschreibung Das Excel fiir den Projektplan erstellen und fiir die Verwendung vorbereiten. Spater
wird immer fiir die nichste Iteration vorgeplant. Ubertragen der Zeiten aus den
personlichen Zeiterfassungen in den Projektplan.xlsx wird jeweils am Ende der Woche

durchgefiihrt.
Verantwortlich jzimmerm
Abhdngigkeiten Nachfiihren der Zeiten ist abhangig von -> 5.1.3 Excel Zeiterfassung
5.1.2 Projektplan Dokument 12 Std.
Beschreibung Erstellen des Word Dokument Projektplan. Fiir jede Iteration wird der Projektplan
analog zum Exceldokument erweitert.
Verantwortlich ameier
Abhangigkeiten -
5.1.3 Excel Zeiterfassung 5.5 Std.
Beschreibung Die personliche Zeiterfassung fiir das Projekt.
Verantwortlich ameier / jzimmerm
Abhangigkeiten -
5.1.4 Review Projektplan 5 Std.
Beschreibung Review des Projektplans Excel und Word.
Verantwortlich ameier / jzimmerm
Abhangigkeiten 5.1.1 Projektplan Excel

5.1.2 Projektplan Dokument

3.3.3.2 REQUIREMENTS

5.2.1 Anforderungsspezifikation 11 Std.

Beschreibung Erweitern der bestehenden Anforderungsspezifikation mit funktionalen und nicht
funktionalen Anforderungen, sowie Integration der Use Cases.

Verantwortlich jzimmerm

Abhangigkeiten 5.2.2 Use Cases

5.2.2 Use Cases 12 Std.

Beschreibung Erweitern der Use Cases die fiir die Anforderungsspezifikation von belangen sind.

Verantwortlich ameier / jzimmerm

Abhangigkeiten -

5.2.3 Review Anforderungsspezifikation 2 Std.

Beschreibung Review der Anforderungsspezifikation

Verantwortlich ameier

Abhangigkeiten 5.2.1 Use Cases
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3.3.3.3 ANALYSE

5.3.1 Domainanalyse Mobile WMS Client 8 Std.
Beschreibung Erarbeitung der Domainanalyse beziiglich des Mobile WMS Clients.

Verantwortlich ameier

Abhangigkeiten -

5.3.2 Review Domainanalyse Mobile WMS Client 2 Std.
Beschreibung Review der Domainanalyse

Verantwortlich jzimmerm

Abhangigkeiten 5.3.1 Domainanalyse

5.3.3 SSD + Contracts 8 Std.
Beschreibung Erweiterung der SSDs anhand neuer Anforderungsspezifikation (Server).

Beschreibung gewisser SSD anhand der Anforderungsspezifikation (Mobile).
Beschreibung von Contracts beziiglich der Domainanalyse (Mobile).
Verantwortlich jzimmerm
Abhangigkeiten 5.2.1 Anforderungsspezifikation
5.3.1 Domainanalyse

5.3.4 Mobile Evaluierung Android WMS Viewer 8 Std.
Beschreibung Evaluierung einer WMS Library fir Android.

Verantwortlich ameier / jzimmerm

Abhangigkeiten 5.3.1 Domainanalyse

5.3.5 Tomcat 6.x Funktionstiberpriifung 1 Std.
Beschreibung -

Verantwortlich ameier

Abhangigkeiten -

5.3.6 Definition der Implementationsarbeiten Mobile WMS Client 2 Std.
Beschreibung -

Verantwortlich ameier / jzimmerm

Abhangigkeiten 5.3.1 Domainanalyse

3.3.3.4 DESIGN ANALYSE

5.4.1 Softwarearchitektur Dokument 36 Std.

Beschreibung Die Softwarearchitektur wird in einem Dokument erfasst. Dazu gehéren unter anderem
die Erklarung der Packetstruktur, der Klassen und aussagekraftige Sequenzdiagramme.
Das bestehende Dokument wird erweitert.

Verantwortlich ameier / jzimmerm

Abhangigkeiten -

5.4.2 Prototyp Configfile Relationhandling 8 Std.
Beschreibung Definition des XSD fiir die Konfiguration von “echten” Relationen.

Verantwortlich ameier / jzimmerm

Abhangigkeiten 5.2.1 Anforderungsspezifikation
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5.4.3 Prototyp Mobile WMS Client 20 Std.

Beschreibung Erste Installation der evaluierten Library und Anzeige von Kartenmaterial via WMS
Abfrage.

Verantwortlich ameier / jzimmerm

Abhangigkeiten 5.3.4 Evaluation Library fiir Mobile WMS Client

5.4.4 Software Architektur Review 8 Std.

Beschreibung -

Verantwortlich ameier / jzimmerm

Abhangigkeiten 5.4.1 Softwarearchitektur Dokument

3.3.3.5 IMPLEMENTATION

5.5.1 Relationhandling 84 Std.
Beschreibung Erweiterung des Configfiles zur Unterstiitzung “echter” Relations.
Implementation der Unterstiitzung flir den Import “echter” Relations.
Konsistenzpriifung der Relations Configfile zu Datenbank.

Verantwortlich ameier / jzimmerm

Abhangigkeiten -

5.5.2 Differential Update 36 Std.

Beschreibung Implementierung des Differential Update

Verantwortlich jzimmerm

Abhangigkeiten -

5.5.3 Maskierungslayer fiir Showcase (Clipping-Problem) 10 Std.

Beschreibung Erstellen eines Maskierungslayers (Boundary) zum Gberdecken von unerwiinschtem
Kartenmaterial

Verantwortlich ameier / jzimmerm

Abhangigkeiten -

5.5.4 GeoServer: Render Fehler 5 Std.

Beschreibung Eruierung des Renderfehlers (Fehlende Anzeige von Gebauden, Strassen, etc.)

Verantwortlich ameier

Abhangigkeiten -

5.5.5 GeoServer: Out of Memory Fehler 4 Std.

Beschreibung Eruierung des Out of Memory Fehler.

Verantwortlich ameier

Abhangigkeiten -

5.5.6 GeoServer: Aufsetzen / Tiling / Cashing 10 Std.

Beschreibung Fedora 12 Server mit Tomcat 6, pgsql und GeoServer 2.0 aufsetzen. Aktivieren und
Testen der Cashingfunktionalitat des GeoServers.

Verantwortlich ameier

Abhangigkeiten -

5.5.7 Unittests 22 Std.

Beschreibung Erstellen von Unittests vorhandene und neue Funktionalitat

Verantwortlich ameier / jzimmerm

Abhangigkeiten -
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Anpassung an die gednderte Ordnerstruktur im GeoServer 2.0.1

Erweiterung der Suchfunktionalitat fiir die neuen Relations, Anpassungen
MapCompare.

Kompletter Servertest

Kompletter Servertest

Anpassungen am Installer

Zur Verfligung stellen einer OSM-in-a-Box Umgebung fiir die Bachelorarbeit
IndoorGuide4Android.

Anpassen und neu erstellen der SLD des GeoServer 2.0

_ Richtige konfiguration des WMS services des GeoServer und des GeoWebCache

Installer fir Windows und Unix anpassen.
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13.3.3.6 QUALITATSMASSNAHMEN

Einlesen in die verschiedenen zu verwendenden Technologien.

Erstellen des Risikomanagement.

Review des Codes

'3.3.3.7 DOKUMENTATION

2std.
Abstract
Verantwortlich ~ jzimmerm

Broschiire

Management Summary

Technischer Bericht

Benutzer- und Installationshanbuch

2std.
‘Beschreibung  Plakat
Jameler/zimmerm

Gesamtdokumentation
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13.3.3.8 SITZUNGEN

1.5 h pro Woche

Sitzungsvorbereitungsprotokoll erstellen. Das jeden Mittwoch Abend Herr Keller
gesendet wird.

Abhangigkeiten  5.8.1 Sitzungen

_ Sitzungsprotokoll erstellen.
Abhangigkeiten  5.8.1 Sitzungen
_ Review des Protokolls.

_ 5.8.3 Sitzungsprotokoll
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‘ 3.3.4 RISIKO MANAGEMENT

Risiko Analyse

Projektname: OpenStreetMap-in-a-Box 1.0

Projektmanager: Meier Andreas, Zimmermann Joram

Datum Kalkulation: 03.03.2010

Technikstudium

Risiko Bewertungen

Auswirkung
Weniger Zeit fur

W ESEnE
Mehr Zeit

)
O
- £
c g
L c
9
2 0
S s
=

<
e
c

Max.

Schaden in

h
Wahrschein
des

Eintreffens

- lichkeit
Gewichteter

h

Schaden in

Prioritat

héher als erwartet |die investieren 80
Implementation
R0O2 |Aufgabenstellung |Es ensteht mehr | Dokumentation 30 5% 5
unklar definiert Stundenaufwand |und 100 Mitte
Aufgabenstellu I
ng anpassen
RO3 |Hardware-Ausfall | Arbeitsunfahigkeit | Hardware 10 10% 4
wahrend Ausfall ersetzen 42 Mitte
I
RO4 | Grundlegende osm2gis Rewriting des 1% 4
Anderung der OSM | funktioniert nicht |Parsers 100 | 400 Hoch
Daten mehr
RO5 | Probleme bei Showcase nicht Mehr Zeit 40 50% 50
Fedora Installation |lauffahig investieren 100 Hoch
RO6 | Zeitunterschéatzung | Diff update ist Mehr Zeit 20 40% 20
Differential update |nicht laufféhig investieren 50 Hoch
RO7 | Zeitunterschatzung | Relationhandling | Mehr Zeit 40 30%| 30
Relationhandling funktioniert nicht |investieren 100 Hoch
Total Kosten in
Arbeitspaketen
enthalten 280
Total
Ruckstellungen 125
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‘ 3.3.5 INFRASTRUKTUR
Als Infrastruktur dienen uns folgende Komponenten:

e Linux Server:
O Thd.
e Ein Developerwiki:
0 http://dev.ifs.hsr.ch/osminabox/
e  SVN-Repository:
0 http://sifsv002.hsr.ch/svn/osminabox/
e Daily-Build mit Ant.
O http://dev.ifs.hsr.ch:8080/

3.3.5.1 ENTWICKLUNGSUMGEBUNG

Als Entwicklungsumgebung werden wir die einzelnen Laptops der Teammitglieder sowie die Arbeitsplatz
Computer der HSR verwenden. Somit verfiigt jeder Uber seine eigene Arbeitsumgebung.

Der Code wird zentral im SVN revisioniert.

3.3.5.2 ENTWICKLUNGSSOFTWARE VERSION
Die Entwicklung wird mit folgender Software durchgefiihrt:

e Eclipse Ganymede
e JavalDK1.6

e PostgreSQL 8.4

e PostGIS1.5

e Apache Tomcat 6
e Geoserver 2.0
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‘ 3.3.6 QUALITATSMASSNAHMEN

3.3.6.1 CODE RICHTLINIEN

e Die von uns verwendeten Code Richtlinien basieren auf den Standardeinstellungen des Code Formatters
von Eclipse.

e Die Funktionsnamen missen aussagekraftig gewahlt werden. Die Namen sollten moglichst ohne
Kommentare auf den Zweck der Methode deuten.

e Der Inhalt komplexer Funktionen wird mithilfe von Javadoc beschrieben.

e Der Code innerhalb einer Methode wird sauber strukturiert.

e Essollen die in den Software Engineering gelernten Praktiken und Standards angewandt werden.
(Patterns, Code Richtlinien)

3.3.6.2 REVIEWS

Wir flihren kontinuierlich Reviews durch. In diesen werden die Coderichtlinien kontrolliert und geprift ob die
Anwendung den Anforderungsspezifikationen entspricht.

Die Reviews sind als Arbeitspakete erfasst und werden in den zugehdrigen Iterationen in den Arbeitsaufwand
einberechnet.

3.3.6.3 TESTPLANUNG

3.3.6.3.1 FUNKTIONALE TESTS

Wahrend der Entwicklung werden die einzelnen Programmteile unter Verwendung von Unit-Tests einer Priifung
unterzogen. Des Weiteren wird in den Code Reviews nach Fehlern gesucht damit diese behoben werden kénnen.
Fir die Erstellung der jeweiligen Testszenarien ist der Entwickler des entsprechenden Programmteils selbst
verantwortlich.

Nach Abschluss der Implemenationsphasen werden funktionale Tests am Endprodukt durchgefiihrt, um deren
Qualitat auf messbare Werte zu bringen.
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3.4 PROJEKTMONITORING

‘ 3.4.1 SOLL-IST-ZEIT-VERGLEICH

Anschliessend eine Tabelle mit den Ist- und Soll-Zeiten. Die genauen Angaben zu den einzelnen Paketen innerhalb
der Uberpakete kénnen dem Excel Zeitplan entnommen werden.

Uberpakete Soll Ist Differenz
Projekt Management 325 22.0 10.5
Requirements 25.0 4.0 21.0
Analyse 29.0 18.0 11.0
Design Analyse 72.0 42.5 29.5
Implementation 390.0 472.0 -82.0
Qualitdtsmassnahmen 42.0 58.0 -16.0
Dokumentation 62.0 68.0 -6
Sitzungen 67.0 67.0 0

| 3.4.2 CODESTATISTIK

Die folgenden Codestatistiken wurden mit Structurel01 generiert:

Jars (and / or classpath directories) 1

Packagages (that contain classes) 41

Classes 303

NI(Number of bytecode Instructions) 32’000

LOC(Non Comment Non Blank Lines of Code) 14’000

Term Threshold #Offenders‘ Offenses (%) ‘ XS contribution ‘
Tangled (design) 0 4 of 12 33% 79%
Fat (design) 120 0of12 0% 0%
Fat (leaf package) 120 1of 41 2% 21%
Fat (class) 120 0 of 303 0% 0%
Fat (method) 15 0of 0 0% 0%
Total 100%

3.4.3 SITZUNGSPROTOKOLLE

Es wird darauf verzichtet, die Sitzungsprotokolle hier einzufiigen. Die Sitzungsprotokolle sind auf der CD
enthalten.
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3.5 USERMANUAL

‘ 3.5.1 INSTALLATION

3.5.1.1 PRECONDITIONS

Java 1.6 installed

Tomcat 6.0 installed (Download from http://tomcat.apache.org/)
PostgreSQL 8.4 installed (Download from http://www.postgresgl.org/)
PostGIS 1.5.0 installed (Download from http://postgis.refractions.net/)
Tomcat has to be running

The running OSM-in-a-Box has to be conntected to the internet.

NoukewnpRE

Download OpenStreetMap-in-a-Box for windows or unix (Download from
http://dev.ifs.hsr.ch/releases/osminabox/).

If you want to install OSM-in-a-Box on a Fedora 12 system, please refer to the Install_OSMinaBox_on_Fedoral2
document to meet the preconditions.

3.5.1.2 STEP 1 CREATE A DATABASE

Create a database with the PostGIS template.

3.5.1.2.1 ON WINDOWS SYSTEMS

1. Open pgAdmin.
Connect to the local PostgreSQL-Server.
3. Create a new Role.

File Edit Plugins View Tools Help

‘5,, ﬁ @ % g ‘ W :-~ & New Login Role.., |i|
i = | = i=2
d:jectbmwser - v Properties |Rc|e privieges | Role membership VariablesISQL | -
@ Servers (2) Role name osm
o 18er (sinv-56018.edu.hsr. ch:5432)
=[] PostgresqL 8.4 (localhost:5432) oID

| Databases (5)

4, Tablespaces (2) Canlogn
oup Roles {0} Password LLL
EP*W | oain Roles
P pd - OSM Refresh Password (again) eee
.2, postar
New Login Role... Account expires I B I
Object list report / Connection Limit

Comment

Use replication

o

Retrieving Login Roles details... Done.

4.  Figure 50: Creating a new role
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5. Create a new database with the owner you created before and use the PostGIS template!

S podnin I
File Edit Plugins View Tools Help l] New Db )
& - % w | ' E E ’ Properties | variables | privieges | QL | \
|| L
m-m Name osm \
E Servers (2)
------ B 18er (sinv-56018.edu.hsr.ch:5432) o | \
E| |] PostgreSQLa 4 localhost: 5432) |
Owner osm \ -
Refresh
Y Encoding [Fs | -|
Mew Database... ‘VL
Template [ten'q::late _postgis V]
Reports
Tablespace [ <default tablespace = - ]
Schema restriction
Collation -
Character type -
Connection Limit -1
Comment
[ox [ cane

6. Make sure the 2 PostGIS template tables has the owner of the database you created!

File Edit Plugins View Tools qip .
. ﬂ ] £ _table_ catjalog character varying(25&) NOT NULL,

E B
ﬁ Er'_'._! % @ ‘ ' . - ﬁ W ' Table geometry_folumns | % |
&) oem [ Properties | Inherits || Columns | Constraints | Auto-vacuum [ Privileges [ 50 |

-8 Catalogs (2) MName geqmetry_columns
(=t Schemas (1) -
- public o |16 [[11£
Domains (0)
FTS Configuratjons {0) Owner osm g
u FTS Dictionarigfs (0}
FTS Parsers (i Tablespace [pg—d'Eﬁ’“’t ']
| FTS Templated (0)
% Functions (63f) P Factor | |
& Sequences (} Has OIDs
= es-)
spatial Refresh
(- % TrlggEr Fur| Count
'@ Views {0) ) X
.& Replication {0) Disable triggers
~[] postgis Enable triggers Comment
= 99
~|_| postgres
= New Object b —
Retrieving Table details... Done,
Delete/Drop =
Drop Cascaded l
Truncate Use replication i- v'
Truncate Cascaded | —
Seripts 3 1 -—Hdp l s I -CH‘CE’
View Data 2 J
e
Reports 3
Maintenance...
Backup...
Restore...
Properties...
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3.5.1.2.2 ON UNIX SYSTEMS

e createdb -Uosm osm

e createlang -Uosm plpgsqgl osm

e psgl-Uosm -d osm -f /usr/share/pgsql/contrib/postgis.sql

e psqgl-Uosm -d osm -f /usr/share/pgsql/contrib/spatial_ref_sys.sql

e psqgl-Uosm -d osm -f /usr/share/pgsql/contrib/postgis_comments.sql
e psqgl-Uosm -d osm -f /usr/share/pgsql/contrib/hstore.sql

3.5.1.3 STEP 2 USE INSTALLER

Be sure that your tomcat service is running!
If you have downloaded the OpenStreetMap-in-a-Box 2.0 then you can unpack it.
Navigate to the directory you unpacked the zip.
Start the Installer
a. On Windows with the file installer.bat
b. On Unix with the file installer.sh
i. On Unix, the execution rights may have to be set on installer.sh. The command would

A wnNeE

be: chmod+xinstaller.sh
ii. Command to run installer sh: sh —x installer.sh
5. Set the folder where osm2gis should be installed:

et osm2gis directory “Program FileswosmZ2gisl:_

£ L 3 .
inflating: C:/Program Filez- osmZgis-osm2gis._bat
inflating: C:/Program Files- osm2gis-configsozsm2gis.properties

Set tomcat directory [C:“Program Files“~Apache Software FoundationsTomcat 6.@%“wehappsl:

¥ ™

7. Set the geoserver data directory:

igeoserversuunwtolnthemesdefaultsing\zoom—panel.pnyg

118 File<s> copied

Try to reach Apache Tomcat 6 to generate the goeserver \WEB-INFwuweb.xml file.
This can take some minutes...

try to stop Apache Tomcat 6 service...

The Apache Tomcat 6 service was stopped successfully.

fet geoserver data directory [C:“Program Filesz“Apache Software Foundation“Tomcat 6.B%webappsigeozerveridatal (use “\ hetween foldersd:z
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8. Now you have to set several configuration informations:
The password for the geoserver admin account
The db name of the db you created before.
The db user you created before.

The db password for the user.

P oo T o

The bounding box informations for the GeoServer and osm2gis.
i. Longitude min x [-180.0 for whole world]
ii. Longitude max x [180.0 for whole world]
iii. Latitude miny [-90.0 for whole world]

iv. Latitude maxy [90.0 for whole world]

Bet geoserver admin password [geoserverl:

Zet db name:osm

C:“\Program Files“Apache Software Foundation“Tomcat 6.8“webapps‘geoserversdatascatalog.xml
1 File(s» copied

C:“\Program Files“osmZ2gis“config“~osm2gis.properties

1 File<s>» copied

Set db useriosm

C:\Program Files~Apache Software Foundation:Tomcat 6.@8“webapps:geoserversdatascatalog.xml
1 File(s» copied

C:“Program Files“osm2gis“configosm2gis_properties

1 File{(s> copied

Set db password:osm

C:\Program Files“Apache Software Foundation“\Tomcat 6.B8“webapps“geoserversdatascatalog.xml
1 File(s» copied

C:“Program Files“osm2gissconfig~osm2gis._.properties

1 File(s>» copied

Set boundinghox longitude min x [-188.8 for whole worldl:

C:“\Program Files“Apache Software Foundation“Tomcat 6.8“uwebapps:geoserversdata‘services.xml
1 File<s> copied

C:\Program Files~osm2gis>config“osm2gis.properties

1 File(s» copied

Bet boundinghox longitude max x [188.8 for vhole worldl:

C:“Program Files“Apache Software Foundation“Tomcat 6.8“webapps'geoserversdatasservices.xml
1 File{(s> copied

C:\Program Files“osm2gissconfighosm2gis.properties

1 File(s» copied

Bet boundinghox latitude min y [-98.8 for whole worldl:

C:“Program Files“~Apache Software Foundation“Tomcat 6.8“webappssgeoserversdatasservices.xml
1 File(s>» copied

C:\Program Files~osm2gissconfighnosm2gis.properties

1 File{(s» copied

et boundingbox latitude max vy [98.8 for vhole worldl:

C:“\Program Files“Apache Software Foundation“Tomcat 6.8“webhapps:geoserversdatasservices.xml
1 File(s» copied

C:“\Program Files“osmZ2gis“configh~osm2gis.properties

1 File<s> copied

C:\Program Files~osm2gis>config“osm2gis.properties

1 File(s» copied

C S Program Filessss“SApache Software FoundationsssS\Tomcat 6.8%N\“\“webapps

The Apache Tomcat 6 service is starting.-

The Apache Tomcat & service was started successfully.

You succesfully installed O0SM-in—a—Box

"Don’t forget to set you personalised information on the Geoserver, under configuration——>server'
Mext step is to do an —initial-import with the osml2gis

if yow have done this you can go to the url: http:-/-localhost:8888/0sm2gisdemo/ to view your map?
Press any k to continue . . .

9. After that you have successfully installed the OpenStreetMap-in-a-Box.
10. Next step is to do an initial import more information on that see chapter 0.
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‘ 3.5.2 MAPPING CONFIGURATION

When installing the OSM-in-a-Box 1.0 application, a default Schema Mapping File is distributed. It’s located in the
installation directory config/mappingconfig.xml.

The mappingconfig.xml file contains information about which tables need to be created (incl. columns) as well as
user defined sqgl statements for creating needed views etc.

It also contains a mapping section. In the mapping are rules defined for mapping OSM entities to their designated
tables.

The standard mapping configuration of the OpenStreetMap-in-a-Box will be automatically used if you do not
specify another xml file.

If you made changes to the Schema Mapping File you can use the consistency check to check your installation,
more information about this see chapter 3.5.5.

3.5.2.1 BASE SCHEMA

<?xml version="1.0" encoding="UTF-8"7>
<schema def and mapping

¥zl nolamespaceichemalocation="mappingconfig.xsd" >
<dst schema def>
</dst_schema def>
<src_to _dst mappings>
</8rc_to dst mappings>

{fschema_def_and_mapping}

Figure 51: Base schema of mapping configuration
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3.5.2.2 CONFIGURING DESTINATION SCHEMA (<DST_SCHEMA_DEF>)
In the <dst_schema_def> xml tag you can configure tables, join tables, views and user defined data.

<dst schema def>
<dst_table def name="gizentity">
<1—— Definition of the table —->
</dst_table_defx>

<dst_table def user defined>

"

</dst_table def user defined>

<dst_join takle def name="network to trainrounte'>
<!—— Definition of relation table —-3
</dst_join table def>

<dst wview def name="landnse loockup">
<!—— Definition of the view —->

Wy

</dst wview def:
</dst_schema def>

Figure 52: Configuring destination schema

3.5.2.2.1 DEFINING TABLES <DST_TABLE_DEF>

By defining a table you must define the tablename in <dst_table_def name="tablename”>
Mandatory columns in every table are

e id
e osm_id

e geom (not needed for real database relation tables)

<d=st_table def name="gizentity">

<dst column name="osm id" type="bigint" not-null="trues" f =

<dst column name="lastchange" type="TIMESTAMP" not-null="fal=se" i
<dst column name="typ" type="VARCHAR(30)" not-null="false" f =
<dst_ column name="name" type="VARCHAR (253)" not-null="fal=se" f =

<dst_ column name="keyvalne" type="hstore" f =
</dst_table def>
<dst table def name="water" inheritz="gisentity">
<d=st_ column name="id" type="=erial" primary-key="truoe" f =
<dst_column name="geom" type="geometry (4326, 'MULTIPOLYGONW', 2)" f =
</dst_table def>

Figure 53: Defining tables
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3.5.2.2.1.1 THE GEOMETRY DATATYPE

Every table which stores points, linestrings or multipolygons must have a geometry type. This can be declared
with <dst_column name="geom” type="geometry(4326, ‘MULTIPOLYGON’, 2)”. With this information the osm2gis
will generate the SQL Select AddGeometryColumn('tablename’, 'geom’, 4326, 'MULTIPOLYGON', 2);

Depending on the information you want to store in this table, the geom type must be chosen:

e  POINT for inserting Nodes (pois, place, etc.)

e LINESTRING for inserting WAYS (roads, waterways, etc.)

e  MULTIPOLYGON for inserting RELATIONS / CLOSED WAYS (forest, water, etc.)

0 Since only Multipolygon- /Boundary-Type-Relations are supported, the common
naming for these Relations and closed ways would be “Areas”.

e Relations of another type than multipolygon or boundary have no geom column since they
reference their members in other tables. Using Views and Joins the geom data of the referenced
members are used to satisfy the GeoServers needs.

3.5.2.2.2 DEFINING USER DEFINED SQL <DST_TABLE_DEF_USER_DEFINED>

For creating user defined sql use the <dst_table_def_user_defined> tag.

<ds= = a]::le_de f_'aser_define d>

</dst_table def user defined:>

Figure 54: Defining user defined SQL

3.5.2.2.3 DEFINING JOIN TABLES FOR N:N RELATIONS

OSM-in-a-Box 1.0 is able to map “real” relations from OSM Relation into a Database N:N relation. You define it as
follow:

<dst_join table def name="trainroute to railway">
<dst_column name="trainroute_id" type="int" primary-key="true" references="trainroute" =
<dst_column name="railway id" type="int" primary-key="truoe" references="railway" />
</dst_join table def>

<dst_join_table_def name="trainroute_ to_railwaystation">

<dst_column name="trainroumte id" type="int" primary-key="true"|references="trainrounte" />

<dst column name="railwaystation id" type="int" primary-key="

| <dst_column name="role" type="VARCHAR (255)" />|
</dst_join table def>

e" references="railwaystation" />

You have to enter a name offthe table, we use the ”_to_“fo describe that it is a join-table. Everything is equal to
defining a table (see chapter{3.5.2.2.1) except the references tag. Here you have to define on which table this

column references. Dst_column with a references tag must have primary-key = “true”!

You also can define different columns for adding more information to the relation entry.
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3.5.2.2.4 DEFINING VIEWS <DST_VIEW_DEF>

Views can only be defined in the end of the <dst_schema_def> section.

On the attribute name of dst_view_def, you have to declare the name of the view.

<dst_vwiew_def name="landuse lookup">

</dst_view def>

Figure 55: Defining views

If you define views, you have to make an insert into geometry_columns for registering that view so the GeoServer
know this view.
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3.5.2.3 CONFIGURING SOURCE SCHEMA MAPPING

There are 4 different type of mappings (Point, Linestring, Multipolygon and Relation). Point, Linestring and
Multipolygon are configured equal only the type, of the mapping element type, is different to the type of the
mapping you want to use. This configuration is shown in chapter 3.5.2.3.1.

In the Mappingtype Relation exists three equal tags <and_ed_conditions>, <dst_table> and <dst_columns>
Mappingtype is extended by a new tag <members>. This configuration is shown in chapter 3.5.2.3.2.

3.5.2.3.1 DEFINE POINT, LINESTRING AND MULTIPOLYGON MAPPINGS

Now you can define mappings on your tables you have defined in chapter 2.2.

In a mapping-tag there exists an <and_ed_conditions>-tag. Here are conditions stored which an OSM entity
(Node, Way, Relation) must fulfill to be inserted in the destination table specified in this mapping-tag. Since they
are AND-ED-conditions, all of the following <nodes_tags/>-tags must be contained by an OSM entities Tag-tag
collection. A <nodes_tags k="key” v="value”/>-tag is equal to a <tag k="key” v="value”/>-tag from an OSM
entities Tag-tag-collection.

An OR-ED-condition can be achieved by creating multiple <mapping>....</mapping>-sections with the same
destination table.

In the <dst_table> you configure the destionation table you defined in chapter 2.2. Only one dst_table-tag can
occur within one <mapping>-section.

After you defined the destination table, you need to define which value comes into which column.

Please note that type can be point, linestring or multipolygon.

<mapping type="point">

<and_ed_conditions>
<tag k="place" v="region" />

</and ed conditions>

<dst_table name="place" />

<dst_columns>
<column name="osm id" value="sattribute id%" />
<column name="lastchange" value="%attribute timestampz" />
<column name="type" valus="region" />

<column name="name" value="#%tag_name¥" />

<column name="population" value="%tag population3" />
<column name="keyvalue" value="%tags_all®" />

<column name="geom" value="%geom’" />

</dst_columns>
</mapping>

Figure 56: Point, Linestring and Multipolygon mapping configuration

3.5.2.3.1.1 POSSIBLE VALUES IN A COLUMN

First of all: make sure that whatever value will be inserted into a column, since all values come from an xml file
and are Strings, they need to be casted to the destination column datatype. If this is not possible, NULL will be
inserted. If the column doesn’t allow NULL-values, the whole OSM entity will be skipped.

The simplest way of inserting a value is using a constant value for this mapping section. This would look like this:
<column name="type” value="hotel”/>
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This makes sense if you are using one destination table in multiple mappings and you want to insert a different
value according to the mapping section.

If you want to insert a value which comes from the entity’s tag or one of its subtag, there are the following

nn

“variables” to use inside the value="" attribute of a column-tag:

o  %attribute_xxx% where xxx is any key from an entities main tag

o %tag xxx% where xxx is any key from an entities tag-subtag

o %tags_all% for inserting all key-value-pairs from the tags-collection of a node into a column with
datatype HStore

e  %nd_all% for inserting all referenced Node-Ids from a Way as a concatenated String

o  %members_all% for inserting all referenced Way-Ids from a Relation as a concatenated String

e  %geom% for inserting an entities geometry values, mandatory column in every destination table

%attribute_xxx% example
<node id="123" timestamp="1.1.2002..."” lat="47" lon="8" .../>

If you want the node’s id in your osm_id column, the column-tag in your mapping section would look like this:
<column name="osm_id" value="%attribute_id%" />

%tag_xxx% example

<node id="123" timestamp="1.1.2002...” lat="47" lon="8" .../>
<tag k="name” v="Hilton” />
</node>

If you want the value ,Hilton” from the tag with the key ,name” in your destination column ,name®, this would
look like this:
<column name="name” value="%tag_name%”/>

%tags_all% example

It’s usefull to have a column for all tags an entity comes with if you want to “back-up” this information. This can
be achieved with the datatype HStore and the %tags_all% variable.

<node id="123" timestamp="1.1.2002...” lat="47" lon="8" .../>
<tag k="name” v="Hilton”/>
<tag k="created_by"“ v="JOSM" />
<tag k="is_in" v="Miami” />

</node>

If you want to save all this node’s tags-collection into an associative HStore datatype column, the column-tag
would look like this:
<column name="keyvalue” value="%tags_all%"/>

%geom% example

Since every table needs a Geometry datatype column for storing latitude / longitude data, the value for this
column can be extracted by the %geom% variable.
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<node id="123" timestamp="1.1.2002..."” lat="47" lon="8" .../>
<tag k="name” v="Hilton” />
</node>

Which Geometry-Type the column has was already defined in the <dst_table_def ... />-tag. The appropriate
column definition in the mapping section would look like this:
<column name="geom.” value="%geom%” />

3.5.2.3.2 DEFINE RELATION MAPPINGS

For the case to map OSM relations it is possible to define relation mappings. In chapter 3.5.2.2.3 it is described
how to define a join table. Now this join tables have to be mapped to the OSM data.

<!—— NETWCRE -->
<mapping tvpe="relation">
<and ed conditions>
“tag k="type" v="network" />
</and ed conditions>
<dst table name="network" />
<dst_columns>
<colunn name="gsm id" value="%attribumte id:%" f=
<colunn name="lastchange" value="%attribute timestamp:" i
<column name="type" value="%tag type’" i
<column name="operator" wvalue="%tag operatori" f =
<colunn name="name" valuse="%tag name:" i
<colunn name="keyvalue" valus="%tags alli" i
</dst columns>
<members all required="false">
<related table name="route">
<join_table name="network to route" i
<join takle columnsi
<column name="network id" value="%db relation id%" />
<colunn name="route id" value="%db member id:%" f=
<colunn name="role" value="%member role%" f=
</join table columns>
</related tablex>
<related table name="trainroute":
<join_table name="network to trainrounte" i
<join takle columnsi
<column name="network id" value="%db relation id%" />
<colunn name="trainronte id" value="%db member id%" f=
<colunn name="role" value="%member role%" f=
</join table columns>
</related tablex>
< /memkbers>
< /mapping>

Figure 57: Relation mapping configuration of relations

The <and_ed_conditions>, <dst_table> and <dst_columns> configuration is equal to chapter 3.5.2.3.1.
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For creating real database relations between different table, a predefined join table is required. In the <members>
tag all tables, in which any of a relations member can be found, are listed. Make sure that a separate mapping
exists to map a member (for example a railway) in its table. Depending on the related table where a member is
found, the corresponding join table will be filled with the primary key of the relation and the primary key of the
referenced member. Additionally, if such a member contains a role attribute, it can be added to that join table
entry. The following parameters of are fixed:

o  %db_relation_id% - The primary key of the relation from its mapped table
o %db_membe_id% - The primary key of the member from the related table
e %member_role% - The role attribute from the xml file belonging to this member (optional)
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‘3.5.3 INITIAL IMPORT

The import can be executed using the following options:

3.5.3.1 IMPORT A PLANET FILE FROM AN URL
osm2gis --initial-import -1 [planetfileurl]

This will download the planet file from the given url and import the content into a new database. The —t option
will force the application to create all necessary tables the application will need.

3.5.3.2 IMPORT THE PLANET FILE FROM A LOCAL PATH
osm2gis --initial-import -f [planetfile]
Additional commands:

-m [mappingconfig file]
-h [DB host]

-d [Database]

-u [DB username]

-p [DB password]

This will import the planet file from a location on a mapped or local drive.

3.5.3.3 IMPORT THE PLANET FILE DATA USING A BOUNDING BOX

osm2gis --initial-import -1 [planetfileurl] --latMax [laltitude] --lonMin [longitude] --latMin [laltitude] --lonMax
[longitude]

The application will only import nodes which lie within the given bounding box.

3.5.3.4 INITIAL IMPORT USING STDIN (WORKAROUND FOR THE BZIP2 PROBLEM)

As mentioned in the software design document of the osm2gis application the used bzip2 java library will not be
able to import large planet files. The cause is the planet file generation process by OSM which uses multiple
processor cores to generate the file. The different parts are put together, and that is something the bzip2
implementation cannot handle at this time.

The workaround for this problem is to use the bzcat utility to decompress the planet file and pipe the resulting
stream directly into the standard input of the osm2gis application:

bzcat [planetfile] | osm2gis —initial-import
If no planet file is specified to the utility it will automatically listen on the standard input for an OSM xml stream.

Important: bzcat is a linux/unix tool. Under windows the cygwin implementation can be used
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‘ 3.5.4 DIFFERENTIAL UPDATE

Information about OpenStreetMap differential update is available on
http://wiki.openstreetmap.org/wiki/Planet.osm/diffs.

3.5.4.1 SCHEDULED UPDATE

A scheduled update will run continuously by itself, keeping the map data up to date. According to the frequency,
osm2gis will download and import the newest files or, fetch up to the current if multiple files are available.

osm2gis --schedule-update
Required for first use:

--frequency [daily | hourly [ minutely]
--initial-diff [Name of the Initial Diff File for daily updates]
--initial-diff-replicate [Name of the Initial Diff File for minutely and hourly updates]

Additional commands:

-m [mappingconfig file]

-h [DB host]

-d [Database]

-u [DB username]

-p [DB password]

--latmin [minimum latitude]
--lonmin [minimum lonitude]
--latmax [maximum latitude]
--lonmin [maximum longitude]

3.5.4.2 NON SCHEDULED UPDATE

The non scheduled update will only run once for the given file.
osm2gis --update

Required for first use:

--frequency [daily [ hourly [ minutely]
--initial-diff [Name of the Initial Diff File for daily updates]
--initial-diff-replicate [Name of the Initial Diff File for minutely and hourly updates]

Additional commands:

-m [mappingconfig file]

-h [DB host]

-d [Database]

-u [DB username]

-p [DB password]

--latmin [minimum latitude]
--lonmin [minimum lonitude]
--latmax [maximum latitude]
--lonmin [maximum longitude]
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13.5.5 CONSISTENCY CHECK

If you want to check the consistency of your OpenStreetMap-in-a-Box configuration then start osm2gis with:

--consitency —m “YourSchemaMappingFile.xml”

This will write you a consistency report.

3.5.5.1 STRUCTURE OF CONSISTENCY REPORT

At first you should know the architecture of the configuration.

3.5.5.1.1 SUMMARY

Figure 58: Configuration

The summary shows you the count of difference(s), error(s) or hint(s) for the details.

3.5.5.1.2 DETAILS

3.5.5.1.2.1 SRC_TO_DST_MAPPINGS TO DST_SCHEMA_DEF IN MAPPINGCONFIGURATION

Here the tables and columns you defined in the mapping configuration would be checked.

1 Consistency check, src to dst mappings to dst_schema def in mapping configuration

No table (buildings) found for mapping:

<mapping type="linestring">

<and ed conditions>

<tag key="building" walue="yez"/>
</and ed conditions>
<dst_table name="buildings" />
<dst_columns>

<column
<column
<column
<column
<column
<column

name="psm_id" wvalue="%attribute idi"/>
name="lastchange" value="3%attribute timestampi™/>
name="type" walue="building"/>

name="name" value="%tag_name%"!>

name="keyvaluea" value="%tags_all%"f>

name="geom" wvalue="%geom:" />

</dst_columns>

</mapping>
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3.5.5.1.2.2 DST_SCHEMA_DEF IN MAPPINGCONFIGURATION TO DB

This check checks if the tables you defined in your Schema Mapping File exists in your database.

Con=zistency check, tables defined in mapping configuration to DE in use

Table: boundary
0 diff(=s) found!

Tabhle: building
0 diff(s) found!

Table: coastline
0 diff(=) found!

3.5.5.1.2.3 GEOSERVER FEATURE TYPE (INC. SLD) TO DB

This check checks if the GeoServer feature types exists and if the SLD-File of the feature type references to
columns that doesn’t exist in the DB.

Datastore name: oS

0 error(=s) found!

3.5.5.1.2.4 MAPPING CONFIGURATIONS TO GEOSERVER (*.SLD)

This check checks your mapping configuration against the SLD files an gives you hint on wich SLD wich mapping is
not configured. These are only hints!

Mapping table: railwaystation
S5LD-file : C:\Program Files\Apache Software Foundation\Tomcat 6&.0\webapps\geoserver/data/styles/osm railwaystation.sld

Hint: No <rule> XML-tag in SLD file found, for mapping configuration:
<mapping>
<and ed conditions>
<nodes_tags key="railway" walue="halt"/>
</and_ed_conditions>
<dst_table name="railwaystation" />
<dst_columns>
<column name="osm id" value="%node_id%"/>
<column name="lastchange” value="%node timestamp3"/>
<column name="typ" value="halt"/>
<column name="name" val'.:le="%t,ag_na.rr.e%",-">
<column name="keyvalue" value="3%tags_all3z"/>
</dst_columns>
</mapping>

1 hint (s) found!
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‘3.5.6 CREATE NEW VIEWS IN MAPPING CONFIGURATION

You can create new views in the mapping configuration as shown in chapter 2. If you just want to
new views you can run the osm2gis with:

osm2gis —v [path to the mapping configuration file]

create these

3.5.7 HELP
Help inside the command line can be found by typing:

osm2gis --help

3.5.8 GEOSERVER FINE TUNING

3.5.8.1 ENTER CONTACTINFORMATION

GeoServer

(DE) Contact Information

(DE) Server (DE) Set the contact information for this server.
& (DE) Status

23 (DE) Contact Information
8 (DE) Global Settings

[ (DE) 1AI Settings

@ (DE) About GeoServer

(DE) Contact

(08)
(DE) Services
@ cwc i)
(& wes (DE) Position
1 wrs
& wis (DE) Address Type
(DE) Data
=2 (DE) Workspaces (DE) Address
3 (DE) Stores
[ (DE) Layers
@ (DE) Layer Groups (DE) Gity
& St Manager
Security (DE) State
8 users
4> Data securtty (DE) ZIP code
B Service security
[ catalog security
(DE) Country
(DE) Demos
Layer Preview (DE) Telephone

Figure 59: GeoServer Contact Information

3.5.8.2 ENTER NAMESPACE URI

B (DE) JAI Settings
@ (DE) About GeaServer

(DE) Services |

(DE) Results 1 to 1 (out of 1 items)

(DE) Server
% (DE) Status

Edit Workspace

Edit existing workspace

(DE) Workspace a:| (DE) Contact Information
é}, Gwe e & (DE) Global Settings (DE) Name
(@ wes [ (DE) JAI Settings asm
B wrs > (DE) Results T to & (DE) About GeoServer
(& wMs (DE) Namespace URT
— (DE) Services [http-f/localhost3080josm
(DE) @ cwc (DE) The namespace uri associated with this workspace
[ (DE) Workspace: & wes
J (DE) Stores & wrs Default Workspace
[ (DE) Layers & wms
@ (DE) Layer Groups
D sti Manager (DE) Data oSy ok
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3.5.8.3 SEED GEOWEBCACHE LAYERS

Qmmp GeoWebCache
\ | 4
Welcome to GeoWebCache version NIGHTLY, built 2010-03-03

GeoWebCache is an advanced tile cache for WMS servers.It supports a large variety of protocols and fon

(DE) Server Automatically Generated Demos:
18 (DE) Status

23 (DE) Contact Information
8 (DE) Global Settings
[ (DE) JAI Settings

Alist of all the layers and automatic demos

& (DE) About GeoServer, & WMT# 1.0.0 GetCapabilities document
* WMb 1.1.1 GetCapabilities document
® TYS 1.0.0 document
& swe * Mote that the latter will only work with dients that are WMS-C capable.
& WCs Omitting tiled=true from the URL will omit the TileSet elements
fa wrs

& wWus untime Statistics

e

Layer name: Grids Sets:

osm EPSG:900913 OpenLayers: [pnag, gif, png8, jpea]

Seed this layer EPSG:4326 OpenLayers: [pnag, gif, png8, jpea] KML: [png, gif, png8, jpeg, kml]
EPSG:900913 OpenLayers: [pnag, gif, png8, jpea]
EPSG:4326 OpenlLayers: [pna, gif, png8, jpeg] KML: [png, gif, png8, jped, kml]

List of currently executing tasks:
* none
Refresh list
Please note:
This minimalistic interface does not check for correctness.
Seeding past zoomlevel 20 is usually not recommended.

Truncating KML will also truncate all KMZ archives.

.
.
.
# Please check the logs of the container to look for error messages and progress indicators.

Here are the max bounds, if you do not specify bounds these will be used.

* EPSG:900913: -2.003750834E7,-2.0037497010456856E7,2.003750834E7,2.003749701045685E7
* EPSG:4326: -180.0,-90.0,180.0,90.0

Create a new task:

Number of threads to use: 01 »

Type of operation: Seed - generate missingtiles +

Grid Set: EPSG:900913 ~

Format: image/png b
Zoom start: 0w -

Zoom stop: 12 -

Bounding box:
These are optional, approximate values are fine.

In this Window you can enter your bounding box and zoom layer start and end. Click on submit to start seeding.
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3.6 INSTALLATION ON FEDORA 12

‘3.6.1 INSTALL REQUIRED PACKAGES
Install required packages

e yum install postgresql postgresql-server postgresql-devel gcc gcc-c++ libXp libXtst make bzip2 flex

3.6.2 JAVA JDK
Download and copy the latest version of Java 1.6 to the server (the .bin file, not the RPM).

e cd/opt
e wget pathtojavajdk

This will install Java in some subdirectory of /opt . Create a symlink to make it more userfriendly:

o shop/jdk-1_6_0_XX-linux-i586.bin
e In-sjdk1.6.0_03 sun-java-1.6.0

3.6.3 APACHE TOMCAT 6.0
Create Tomcat user and add Java path.

e useradd -m tomcat

e echo "export JAVA_HOME=/opt/sun-java-1.6.0" >> .bashrc

e echo "export PATH=/opt/sun-java-1.6.0/bin:SPATH" >> .bashrc
e echo "export MALLOC _CHECK_=0">>.bashrc

e su-ltomcat

e java -version

The last command should respond with
java version "1.6.0_03"

Java(TM) SE Runtime Environment (build 1.6.0_03-b05)
Java HotSpot(TM) 64-Bit Server VM (build 1.6.0_03-b05, mixed mode)

Now installing Tomcat is as easy as grabbing the archive and unpacking it:

e cd/opt
e Download from http://tomcat.apache.org with the wget command

e tar opt/apache-tomcat-6.0.14.tar.gz

e chown tomcat apache-tomcat-6.0.14 -R
e In-s apache-tomcat-6.0.14 tomcat-6.0
e su-/ltomcat

e cd /opt/tomcat-6.0/bin

e /catalina.sh start

e netstat -npt/
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‘ 3.6.4 CONFIGURE PROXY
Wen need a Proxyconfiguration that standard webservice httpd knows Tomcat on localhost.
e vi/etc/httpd/conf.d/proxy_ajp.conf
This will open the VI Editor to edit the proxy_ajp.conf. Now add this lines to this file

ProxyPass /geoserver/ http://localhost:8080/geoserver/
ProxyPassReverse /geoserver/ http://localhost:8080/geoserver/

3.6.5 CONFIGURE FIREWALL SETTINGS (IPTABLES)

To ensure that the required ports are accesible we have to configure iptables as follow:
e Vi /etc/sysconfig/iptables

This will open the VI Editor to edit iptables. Content of this file will look like this:

# Firewall configuration written by system-config-firewall

# Manual customization of this file is not recommended.

*filter

:INPUT ACCEPT [0:0]

:FORWARD ACCEPT [0:0]

:OUTPUT ACCEPT [0:0]

:RH-Firewall-1-INPUT - [0:0]

-A INPUT -j RH-Firewall-1-INPUT

-A FORWARD -j RH-Firewall-1-INPUT

-A RH-Firewall-1-INPUT -i lo -j ACCEPT

-A RH-Firewall-1-INPUT -p icmp --icmp-type any -j ACCEPT

-A RH-Firewall-1-INPUT -p 50 -j ACCEPT

-A RH-Firewall-1-INPUT -p 51 -j ACCEPT

-A RH-Firewall-1-INPUT -p udp --dport 5353 -d 224.0.0.251 -j ACCEPT

-A RH-Firewall-1-INPUT -p udp -m udp --dport 631 -j ACCEPT

-A RH-Firewall-1-INPUT -p tcp -m tcp --dport 631 -j ACCEPT

-A RH-Firewall-1-INPUT -m state --state ESTABLISHED,RELATED -j ACCEPT

-A RH-Firewall-1-INPUT -m state --state NEW -m tcp -p tcp --dport 5432 -j ACCEPT
-A RH-Firewall-1-INPUT -m state --state NEW -m tcp -p tcp --dport 22 -j ACCEPT
-A RH-Firewall-1-INPUT -m state --state NEW -m tcp -p tcp --dport 80 -j ACCEPT
-A RH-Firewall-1-INPUT -m state --state NEW -m tcp -p tcp --dport 443 -j ACCEPT
-A RH-Firewall-1-INPUT -j REJECT --reject-with icmp-host-prohibited

COMMIT

3.6.6 INSTALL POSTGRESQL WITH POSTGIS
Fedora 12 comes with postgresql. We have to install several packages to support PostGIS and HStore.

e yum install postgresql-devel
e yum install postgresql-server
e yum install postgis
e yum install postgresql-contrib
Now we have to change the localhost in file postgresgl.conf with *.
e vi/var/lib/pgsql/data/postgresql.conf
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If you want to access postgresql Databases from remote, you have to configure pg_hba.conf
e vi/var/lib/pgsql/data/pg_hba.conf

Content of this file must look like this:
# TYPE DATABASE USER CIDR-ADDRESS METHOD

# "local" is for Unix domain socket connections only

local all all trust

# IPv4 local connections:

host all all 127.0.0.1/32 md5
host all all 152.96.0.0/16 md5

host all all 192.168.0.0/16 md5
# IPv6 local connections:
host all all 1:1/128 md5

3.6.7 CREATE DATABASE WITH POSTGIS AND HSTORE

e createdb -Uosm osm

e createlang -Uosm plpgsql osm

e psql-Uosm -d osm -f Jusr/share/pgsql/contrib/postgis.sql

e psql-Uosm -d osm -f Jusr/share/pgsql/contrib/spatial_ref _sys.sql

e psql-Uosm -d osm -f Jusr/share/pgsql/contrib/postgis_comments.sql
e psql-Uosm -d osm -f Jusr/share/pgsql/contrib/hstore.sql

3.6.8 INSTALL TRUETYPE FONT ON FEDORA 12

e yum install rom-build cabextract ttmkfdir wget

e wget http://www.mjmwired.net/resources/files/msttcore-fonts-2.0-3.spec

e rpmbuild -ba msttcore-fonts-2.0-3.spec

e yum localinstall --nogpgcheck /root/rombuild/RPMS/noarch/msttcore-fonts-2.0-3.noarch.rpm

3.6.9 RESTART PREVIOUS CONFIGURED SERVICES (WHOLE SYSTEM)
To make sure everything works restart the running system.

e shutdown —r now
After the system is rebooted you have to start the PostreSQL, httpd and Tomcat.
Starting PostgreSQL and httpd

e /Jetc/init.d/postgresql start
e Jetc/init.d/httpd start

Starting Tomcat

e su—I/tomcat
e Jopt/tomcat-6.0/bin/catalina.sh start

3.6.10 INSTALL OSM-IN-A-BOX 1.0

Please refer to the chapter 3.5 Usermanual.
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4.1 ERFAHRUNGSBERICHTE

‘4.1.1 ANDREAS MEIER

4.1.1.1 TEAM

Die Zusammenarbeit mit Joram Zimmermann hat sehr gut funktioniert. Da wir schon die Arbeiten in User
Interfaces 1 und Software Engineering 2, sowie auch die Semesterarbeit zusammen bewaltigt haben wissen wir,
wie der andere denkt und wo die Starken und Schwachen des Arbeitspartners liegen. Da diese Arbeit eine
Fortsetzungsarbeit unserer Semesterarbeit ist, war von Beginn an klar, wer welche Problemstellungen |6sen wird.

Durch unsere dhnlichen Stundenpldane konnten wir die Zeiten, in denen wir zusammen arbeiten mussten, gut
einteilen.

Auch die Zusammenarbeit mit Herr Adrian Geiter und Christoph Egger (Bachelorarbeit IndoorGuide4Android) war
unkompliziert und professionell.

4.1.1.2 ZEITPLANUNG

Der Start verlief reibungslos, wir bendétigten keine Einarbeitungszeit in das Projekt, da wir uns bereits zuvor ein
Semester mit diesem Thema befasst hatten. Daher konnten wir nach einer kurzen Inception und Elaboration
Phase bereits mit der Implementierung beginnen.

Mein erster Teil, das Updaten des GeoServer auf Version 2, die Anpassung der Konsistenzpriifung an die neue
Ordnerstruktur, sowie das Erweitern des Konsistenzchecks, verlief wie geplant.

Sehr viel Zeit bendtigte ich mit der frischen Installation des Fedora 12 Showcase Server. Da ich kein Unix
Anwender bin, musste ich mir alles aneignen, was man bendtigt, um einen Webserver mit Tomcat und Co. zum
Laufen zu bringen. Im letzten Teil konnte ich noch Zeit in Tests (osm2gis Import Konverter) sowie die
Konfiguration des GeoServers stecken.

4.1.1.3 NEU ERLERNTE TECHNOLOGIEN

e (OSM-Daten
e GeoServer 2.0
e GeoWebCache

e SLD styling
e Fedora 12
4.1.1.4 FAZIT

Das Ziel, eine stabile Version 1.0 von OSM-in-a-Box zu implementieren, ist uns meiner Meinung nach gelungen.
Kinderkrankheiten wurden eliminiert und neue Funktionalitdten hinzugefigt.

Die Entscheidung, den mobilen Teil unserer Aufgabenstellung verkirzt mit einer Evaluierung einer vorhandenen
Applikation zu ersetzen, war richtig. Somit konnte ich diese Zeit intensiv in die Stabilitdt des GeoServers

OpenStreetMap-in-a-Box 1.0 Version: 0.4 Seite: 148 von 153



. HSR
HOCHSCHULE FUR TECHNIK
RAPPERSWIL

. . COMPUTER SCIENCE

investieren. Positiv war auch die Betreuung durch Herrn Keller, der uns bei Fragen immer niitzliche Tipps geben
konnte.

4.1.2 JORAM ZIMMERMANN

4.1.2.1 TEAM

Da ich Herr Meier schon von der Berufsschule kenne, funktioniert unsere Zusammenarbeit sehr gut. Wahrend
dem Studium an der HSR haben wir bereits diverse Projekte und Miniprojekte zusammen durchgefiihrt (Ulnt1,
SE2 Projekt, Semesterarbeit, etc.). In unserer Arbeitsweise sind wir sehr unterschiedlich, da wir uns jedoch gut
kennen, kdnnen wir die Starken des Anderen nutzen und seine Schwachen kompensieren.

Die Aufgabenverteilung wahrend dem Projektverlauf war einfach, da wir sehr unterschiedliche Auftrage
umzusetzen hatten und schon von der Semesterarbeit die Aufgabenbereiche verteilt waren. Da der Rewrite des
Import Konverters (RelationHanlding und DifferentialUpdate) mehr Zeit in Anspruch nahm als wir eingeplant
haben, verbrachte Herr Meier mehr Zeit mit der Konfiguration des GeoServers und dem Showcase.

Wahrend der Arbeit ist das Team Geiter / Egger als praktische Anwender unseres Projektes hinzugestossen. Mit
ihrer Bachelorarbeit IndoorGuide4Android benétigten sie die von uns importierten OSM Daten, vor allem die
neue Funktionalitdt RelationHandling und DifferentialUpdate. Die Zusammenarbeit mit ihnen verlief sehr gut.

4.1.2.2 ZEITPLANUNG

Im Vergleich zur vorgangigen Semesterarbeit kannte ich mich ausgezeichnet mit dem Projekt aus. Somit benétige
ich nicht viel Zeit fir das Technikstudium oder dem Einarbeiten in das Aufgabengebiet. Trozdem habe ich den
Aufwand der neuen Aufgabenstellung (RelationHandling und DifferentialUpdate) unterschatzt und wahrend der
Arbeit mussten Tatigkeitsbereiche neu verteilt werden. Dies funktionierte zum Glick einwandfrei und somit
konnten alle gesteckten Hauptziele erreicht werden.

4.1.2.3 NEU ERLERNTE TECHNOLOGIEN

e JAXB
e (OSM-Daten
e GeoServer 2.0

4.1.2.4 FAZIT

Durch das Vorwissen konnte rasch in die Implementationsphase des Projektes eingestiegen werden. Dies war
notig um die umfangreichen Verbesserungen und Erweiterungen umsetzten zu kdnnen. Auch nach etlichen Tests
kamen immer wieder Fehler zum Vorschein, was auf die komplexe und inkonsistente Datenstruktur von OSM
zurlickzufihren ist. Nichts desto trotz ist nun eine deutlich stabilere Version entstanden, mit welcher sich
samtliche OSM Daten verarbeiten lassen.

Die Arbeit an dieser Bachelorarbeit machte viel Freude, da ich laufend einen Fortschritt sah. Dies motivierte mich
sehr auch kleinere Details hinzuzufiigen, um eine moglichst komplette Karte als Ergebniss zu haben.

Prof. Keller unterstiitze uns sehr und scheute keine Mihe, auch komplizierte Fragen mit uns zu besprechen und
nach Losungen zu suchen.
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4.2 INHALT DER CD

Der Inhalt der CD gliedert sich wie folgt:

Pfad Dateien |
/

Abstract_Kurzfassung_osm2gis.doc

Gesamtdokumentation.docx

Gesamtdokumentation.pdf

Inhalt_CD.pdf

Management_Summary_osm2gis.doc

Persoenliche_Berichte.docx

Poster_deutsch.pptx

Technischer_Bericht.docx

/Dokumente/

Samtliche Dokumente die wahrend der Arbeit verfasst
wurden, in Unterordner gegliedert. Hier befinden sich
auch die Sitzungsprotokolle.

Alle Verweise auf Dokumente aus der
Gesamtdokumentation sind in diesem Verzeichnis zu
finden.

[lava_doc/

Javadoc

/OSM-in-a-Box 1.0/

Installationsdateien fir OSM-in-a-Box 1.0

/Source/osm2gis

Source des Import-Konverters osm2gis 1.0. Dieser
Ordner kann im Eclipse mit Import an existing Project
importiert werden.

4.3 ANHANG B GLOSSAR UND ABKURZUNGSVERZEICHNIS

Term Explanation \
Fedora Fedora is a linux distribution based on RedHat

Geom Database column used to store geospatial information on PostGIS. [16]

Geoserver The GeoServer project. [5]

GIS Geographic information system.

GWC GeoWebCache caching service for tiles.

Mapnik Tile renderer for OSM. http://mapnic.org

Node / Point  Terms are equal and define a data type in OSM. See also [6b]

OGS Open Geospatial is a standards organisation geospatial and location based services.

http://www.opengeospatial.org

Openlayers OpenSource program to display map tiles in a web browser. [4]

OosM The project OpenStreetMap [6]

Planet-File Weekly extract of the OSM database in xml format

Relation OSM primitive data type [6]

SLD Style Layer Descriptor. Defines how the tiles should look like.

SRS Spatial referencing system.

stAX XML Parser [18]

Tiles Image of a part of the map.

Way OSM primitive data type [6]

WFS Web Feature Service: Standardized interface on GeoServer which return raw vector data
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wWMsS Web Map Service: creates the tiles on GeoServer

Yum A linux tool to install sofware from repositories.

Consistency Consistency check of the whole OpenStreetMap-in-a-Box configuration. Including Schema
check Mapping File, GeoServer and Postgres Database.

4.4 ANHANG C LITERATUR- UND QUELLENVERZEICHNIS

BUCHER UND ARTIKEL

[1] Frederik Ramm und Jochen Topf, «OpenStreetMap», 2. Version 2009
[2] Frederik Ramm und Jochen Topf, «OpenStreetMap», 1. Version Feb. 2008
[3] Jochen Topf, «OpenStreetMap Data in Standard GIS Formats», whitepaper V 0.2, 04.09.2008

LINKS UND INFORMATIONEN
[4] Openlayers: http://openlayers.org/

[5] GeoServer: http://www.geoserver.org

[6] OpenStreetMap: http://www.openstreetmap.org
[a] Osmosis, http://wiki.openstreetmap.org/wiki/Osmosis
[b] Data primitives, http://wiki.openstreetmap.org/wiki/Data_Primitives
[c] Relation multipolygons, http://wiki.openstreetmap.org/wiki/Relation:multipolygon
[d] Tags http://wiki.openstreetmap.org/wiki/Tags
[e] Wikiin general http://wiki.openstreetmap.org

[7] Open Geospetial Consortium OpenGlS standards and specification,
http://www.opengeospatial.org/standards

[8] JAXB development and documentation, https://jaxb.dev.java.net/

[9] GeoTools / jts documentation and mailing list, http://geotools.codehaus.org/

[10] Quartz documentation, http://www.opensymphony.com/quartz/wikidocs/Documentation.html
[11] Bzip2 documentation, http://www.kohsuke.org/bzip2/

[12] SLD documentation, http://www.opengeospatial.org/standards/sld

[13] Log4J, http://logging.apache.org/log4j/

[14] Junit, http://www.junit.org/

[15] PostgreSQL 8.3 documentation, http://www.postgresgl.org/docs/8.3/interactive/index.html
[16] PostGIS 1.5.3 documentation, http://postgis.refractions.net/documentation/

[17] GeoWebCache documentation, http://geowebcache.org/trac

[18] stAX, http://stax.codehaus.org/Home

[19] cygwin, http://www.cygwin.com/
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4.5 ANHANG D EIGENHANDIGKEITSERKLARUNG

‘4.5.1 ANDREAS MEIER
Ich erklare hiermit,

. dass ich die vorliegende Arbeit selber und ohne fremde Hilfe durchgefiihrt habe, ausser derjenigen, welche
explizit in der Aufgabenstellung erwahnt ist oder mit dem Betreuer schriftlich vereinbart wurde,

e  dass ich samtliche verwendeten Quellen erwdhnt und gemass gangigen wissenschaftlichen Zitierregeln
korrekt angegeben habe.

Ort, Datum:

Name, Unterschrift:

4.5.2 JORAM ZIMMERMANN
Ich erklare hiermit,

. dass ich die vorliegende Arbeit selber und ohne fremde Hilfe durchgefiihrt habe, ausser derjenigen, welche
explizit in der Aufgabenstellung erwahnt ist oder mit dem Betreuer schriftlich vereinbart wurde,

. dass ich samtliche verwendeten Quellen erwahnt und gemass gangigen wissenschaftlichen Zitierregeln
korrekt angegeben habe.

Ort, Datum:

Name, Unterschrift:
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5 DOKUMENT-HISTORY

Da diese Bachelorarbeit eine Weiterfiihrung des OpenSteetMap-in-a-Box Projektes ist, wurden gewisse Kapitel

dieses Dokumentes aus der Vorgadngerarbeit Gbernommen, abgedndert oder komplett neu geschrieben.

Eine Detaillierte Dokument-History findet man in den einzelnen Dokumenten die zu den Kapiteln gehéren. Diese
Dokumente findet man auf der CD.
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