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Open Source Software Components

N

Outline

"  Four-Tier-Architecture of Client-Server-Applications
" Software solutions for each tier
"  Tools and approaches to classify their market relevance

" Summary



Four-Tier-Architecture
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Presentation Tier: Desktop GIS

The Most Epic GIS Software Battle in GIS
History

\___\,—/v—’w—-\/_,_/v*/‘\f—-—’

® ArcGIS ® QGIS
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https://trends.google.com/trends/explore?q=ArcGIS,QGIS [2019-07-08]

Source: 27 Differences Between ArcGIS and QGIS — The Most Epic GIS Software Battle in GIS
History. https://gisgeography.com/qggis-arcgis-differences/ [2019-07-15]
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Presentation Tier: JS General Purpose Libraries

None _ 24.1%

jQuery

97.4%

Bootstrap
Modernizr
Underscore
MooTools
ASP_NET Ajax
Moment.js
Popper

Prototype

Backbone
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10.8%
11.1%

Script.aculo.us

0.5%
10.7%

0-4% https://w3techs.com/technologies/overview/javascri

0.3% pt |”)rarV/a||[2([19-CY7-OEH
0.4%

0.3%
0.4%

0.3%
0.3%

GSAP

Angular

YUI Library
Polyfill.io

React



https://w3techs.com/technologies/overview/javascript_library/all
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Presentation Tier: Market Share

e

Web Mapping

(Vs]
)
o
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https://www.datanyze.com/market-share/mapping-and-gis/leaflet-market-share [2018-11-23]
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Presentation Tier: OS Mapping-Libraries

@ e OpenlLayers

104 L 12,502

WEBS T E WEBSITES

© OpenLayers Is free 10 use

& nhupi/openlayers.org
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Script Library for Mobile-Friendly © An opensource Javascript library to load, display and render
maps from multiple sources on web pages.

https://www.similartech.com/compare/leaflet-vs-openlayers [2010-07-08]
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Presentation Tier: OS Mapping-Libraries— My
impression

You can achieve a lot using Leaflet.

For sophisticated application use Openlayers
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Presentation Tier: Operating System Market
Share Worldwide
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Communication Tier: Products a - re——cox
Nginx [N 39.2%
Cloudflare | 10.6%
Server
Microsoft-IIS [l 8.4%
* HTTP Servers LiteSpeed M 4.2%
Google Servers [10.9%
— Apache HTTP Server (open source) Node. 10.7%
— Nginx (open source) Apache Traffic 0.5
— Internet Information Server® (Microsoft) Tomeat :0'3%
IdeaWebServer |0.3%
80% —
» Cowboy |0.1%
rl ETC A FT Tengine |0.1%
" M Juni 2019 Kestrel |0.1%
60% = Apache: 28% Percentages of websites using vari;f::uzzﬂsﬁgrzmg
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http://news.netcraft.com/archives/category/web-server-survey/, based on > 1,333,421,275 sites

ttgart

https://w3techs.com/technologies/overview/web_server/all[2019-07-08]
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Communication Tier: FTP

* Tools for FTP based transfer
— Filezilla (Client and Server, open source)
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Application Tier
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Application Tier: Application Server

* In Geo-IT: Applikation servers implement services based on the recommendations
of the Open Geospatial Consortium (OGC)

— Web Map Service

— Web Feature Service
— Web Coverage Service
— Catalogue Services
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Geo-Applikationsserver

RN

Closed Source Solutions Open Source Solutions

https://trends.google.com/trends/explore?q=ArcGIS,GeoServer
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Application Tier: Application Server: Open Source

GeoServer

,an open source software server written in Java that allows users to share and edit
geospatial data. Designed for interoperability, it publishes data from any major
spatial data source using open standards.” (n://geoserver.org/display/GE0s/Welcome)
* MapServer (formerly called UMN MapServer, http://www.osgeo.org/mapserver)
— Written in C, with PHP wrapper
— WMS, WFS, Strong support of Shape files
— Somehow old-fashioned, configuration by text file (,map file)
* Deegree Server
— ,deegree is a comprehensive geospatial software package with implementations of
OGC Web Services like WMS and WFS, a geoportal, a desktop application, security

mechanisms, and various tools for geospatial data processing and management. It
is open source (LGPL), Java, standards-compliant (OGC, ISO) and an OSGeo project.”

(http://www.deegree.org/)
— Needs Java, and some time for configuration
* QGIS Server
*  MapGuide Open Source

— ,enables users to develop and deploy web mapping applications and geospatial web services.”
(http://www.osgeo.org/mapguide)
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Application Tier: Application Server: Closed Source

e ArcGIS Server® http://enterprise.arcgis.com/de/server/latest/get-started/windows/what-
is-arcgis-for-server-.htm

 GeoMedia WebMap® https://www.hexagongeospatial.com/products/power-
portfolio/geomedia-webmap

 Maplnfo MapXtreme® https://www.pitneybowes.com/us/location-
intelligence/geographic-information-systems/mapxtreme.html
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Application Tier: Application Server: Portal
Server

 Geonetwork OpenSource: a widely B ecliciond
used catalog application to manage
spatially referenced resources

https://geonetwork-opensource.org/

TN

* Geonode: for developing geospatial
information systems (GIS) and for
deploying spatial data infrastructures
(SD') https://geonode.org/
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3D DEM Viewer from MS MacroSystem
Bluemapia: Multi-Map({Google, Microsoft,Open Street Map, NOAA/BSE Charts,self-calibrated raster) location-based GPS app for Windows
Cadcorp SIS: A Windows GIS with a GDAL and OGR plugins.
Cartographica: Macintosh GIS package o o o
CatchmentsSIM: A Windows terrain analysis modfg! ' | tiSsOft G DAL
Daylon Leveller: A terrain/heightfield/bumpmap rimmracri ng. Wa re us' ng
Demeter: Another OpenGL based terrain engine somewhat similar to VTP.
Depiction Mapping, simulation and collaboration software.
Eonfusion: Analysis and visualization of time-varying spatial datasets integrated via true data fusion.
EQxServer: OGC compliant server for Earth Observation (EQ) data supporting WMS and WCS with EO application profiles.
ERDAS ER Viewer: Image viewer for very large JPEG 2000 and ECW files. Can also read most other common file types
ESRI ArcGIS 9.2+: A popular GIS platform.
Eternix Blaze: Advanced geo-spatial visualization application and SDK
FalconView: Windows based GIS platform with roots in military mission planning, now awvailable as a free GIS visualization and analysis p:
Feature Data Objects (FDO): Open source spatial data access libraries.
Fiona: Fiona is OGR's neater API - sleek and elegant on the outside, indomitable power on the inside
flighttrack: GPS track viewing and downloading software for Mac.
FME: A GIS translator package includes a GDAL plugin.
Fortified GIS VantagePoint(TM): GIS desktop viewer and analysis tool
GdalToTiles: C# Program (open source) for make image tiles for Google Earth with KML Superoverlay.,
GenGlS: Software for geospatial analysis of genetic data.
Geographic Imager: DEM / aernal / satellite image processing GIS plug-in for Adobe Photoshop, by =+ Avenza Systems
GeoView Pro: I0S mobile mapping application
GeoDjango: A framework for building geographic web applications.
Geokettle: An open source spatial ETL (Extract, Transform and Load) tool.
GeoMatrix Toolkit, and GeoPlayerPro from =+ GeoFusion: 3D visualization.
GeoServer: a open source software server written in Java that allows users to share and edit geospatial data
Geoweb3d: A 3D wvirtual globe that provides on-the-fly, game-quality visualization of GIS data.
GMT (Generic Mapping Tools): an open source collection of tools for processing and displaying xy and xyz datasets
Google Earth: A 3D world viewer.
GPSeismic: A suite of applications for seismic survey.
GRASS GIS: A raster/vector open source GIS uses GDAL for raster/vector import and export (wvia r.in.gdal/r.out.gdal and v.in.ogr/v.out.:
gstat: a geostatistical modelling package.
gvSIG: Desktop GIS Client.
HydroDaVE Explorer: A web-enabled client that provides users an easy to use, secure, and reliable data management platform to efficie
IDRISI: A GIS and Image Processing Windows Desktop application. Uses GDAL for import/export/warp raster data.
ILWIS: Remote Sensing and GIS Desktop Package.
Image I/O-Ext: includes gdalframework, a framework leveraging on GDAL via SWIG's generated JAVA bindings to provide support for a re
IONIC Red Spider: an OGC Web Services platform includes a GDAL plugin.
iShare: Web data integration and publishing platform by Astun Technology.

& & & & & & & & & & & & & & & & & F B F B F & B B B B K B B B &R

ot ] T o spo S Eo | data slmn =l
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Related Products and Tools: (O)RDBMS

 (O)(R)DBMS: (Object) (Relational) Database Management System
— commercial products
* Oracle,
* SQLServer (Microsoft),
* Informix, DB2 (IBM),

— free

* PostGreSQL (PostGlIS), fully conformant to OGC’s Simple Feature
Specification — highly recommended

* MysSQl
e Spatiallite
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University of Applied Sciences

Market share

Wide column stores: 7 Content stores: 2

Time Series DBEMS: 20 Document stores: 44

AN

Search engines: 18 Event Stores: 2
Graph DBMS: 21
Key-value stores: 55

2008 (Closed Source)

Multivalue DBMS: 10

\ Native XML DBMS: 7

\// Object oriented DBM5: 17

Relational DBEMS: 123

RDF stores: 18

% © 2016, DB-Engines.com

SQL Server 68% - 6% 15%
2012 (FOSS)
MySQL 50% - 10% 28%

DB2 39% - 11% 38%

Oracle 70

=
=1
2
=
=
-

Database market share, February 2012

PostgraSCOL 14%

— MongoDB 21%%:

(%)
his)
C
)
C
o
o
=
@)
)
Q
| .
Q)
=
&E
o
wn
Q
O
| .
)
@)
wn
c
)
o
o

Informix 18% - 14% 55%
Sybase IQ FELTS - 13% 59%
Teradata PHSLH - 13% 61% MySQL 43%

10% 20% 30% 40% 50% 60% 0% 80% 90%  100%

3

0

Source: Hosting statistics from Jelastic.com.

B Currently Deployed OPlan to Deploy Next Year
®Plan to Deploy but Not in the Next Year BNo Plans to Deploy

http://blog.jelastic.com/2012/02/23/open-source-database-market-
share-within-jelastic-february-2012/

http://iwww.mysqgl.com/why-mysgl/marketshare/ [2008, no more available]
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Trend of Relational DBMS Popularity

Forbes ' Tech & #BigBusiness

VAR RS @RS A ae® e ssues of Frbes https://www.forbes.com/sites/benkerschb

How Postgres and Open Source Are Disrupting The erg/2016/03/08/how-postgres-and-open-

Market for Database Management Systems source-are-disrupting-the-market-for-
database-management-

a Ben Kerschberg, conrizuton systems/#141b42e820a3

FULL BIO~

Opinions expressed by Forbes Contributars are their gwn.

e T A ST S S S S S S E e b kg
Tk QOracle

- MyS0L
Microsoft 5QL Server
PostgreSQL

- DB2

-8 Microsoft Access
SQ0Lite

- Teradata

=~ SAP Adaptive Server
MariaDB
Hive

== FileMaker
SAP HANA
Informix

=% Microsoft Azure 5QL Database
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Punkte (logarithmische Skala)

1 € Februar 2018, DB-Engines.com

2013 2014 2015 2016 207 2018

http://db-engines.com/en/ranking_trend/relational+dbms [2018-02-26]
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http://db-engines.com/en/ranking_categories; http://db-engines.com/en/ranking_osvsc [2017-11-06]

Urive ’L%\J  fene
¥
S
Rang Punkte
Feb | Jam reb = DBMS Datenbankmodell Feb  Jam Feb
2018 2018 2017 2018 2018 2017
1. 1. 1. Oracle &3 Relational DBMS 1303,28 -38,66 -100,55
2. 2. 2. MySQL 2 Relational DBMS 1252,47 -47,24 -127,83
_ﬂ 3. 3. 3. Microsoft SQL Server [z Relational DBMS 1122,04 -26,03 -81,42
c 4. 4, 4. PostgreSQL E3 Relational DBMS 388,38 +2,19 +34,70
g 5. 5. 5. MongoDB [2 Document Store 336,42 +547 +0,92
o 6. 6. 6. DB2 &2 Relational DBMS 189,97 -0,30 +2,07
g‘ 7. 7.  #~8. Microsoft Access Relational DEMS 130,07 +3,37 -3,32
(@) 8. 49 410 Redis[ Key-Value Store 127,02 +3,88 +12,98 The top 5 commercial systems, November 2017
O 9. #410. #11. Elasticsearch 3 Suchmaschine 125,32 +2,76 +17,01
8 10. @ &7. Cassandra 3 Wide Column Store 122,78 -1,10 -11,60 Rank System Score Overall Rank
Y 11. 11. 9. SQLite (2 Relational DBMS 117,27 +302 +1,9 1. Oracle 1300 L
= = : ! o : 2. Microsoft SQL Server 1215 3.
d: 12. 12, 12. Teradata Relational DEMS 72,99 +0,36 -2,60 3 DB2 194 6.
UO-) 13. 415 4 16. Splunk Suchmaschine 67,27 +3,27 +11,24 4. Microsoft Access 133 7
14. 14, 14.  Solr Suchmaschine 63,87 -0,50 -3,81 5. Teradata 78 12.
8 15. W 13. J13. SAP Adaptive Server [ Relational DBMS 63,49 -198 -825
5 16. 16.  15. HBase Wide Column Store 61,70 +0,07 +2,46 The top 5 open source systems, November 2017
@) 17. 17. #4~20. MariaDB (3 Relational DBMS 61,65 +3,35 +16,30
L 18. 18. 4 19. Hive Relational DEMS 55,06 -0,43 +7,11 Rank System Score Overall Rank
5 19. 19. % 17. FileMaker Relational DBMS 54,36 -0,85 -0,84 1. MysqQL 1322 2.
d 20 20. 18,  SAP HANA £ Relational DBMS 47,36 +1,20 -509 2. PostgreSQL 380 4.
O 21. 422, 422. Amazon DynamoDB [z Multi-Mode! @@ 39,88 +1,95 +7,69 3. MongoDB 330 5.
22. $21. 21. Neodj[d Graph DBMS 39,82 -0,14 +3,56 4. Cassandra 124 8.
23. 23. 23.  Couchbase 3 Document Store 31,75 +0,32  +0,57 5. Redis 121 9-
24. 4 25. 24.  Memcached Key-Value Store 28,93 +0,78  -1,60
25. 24 25.  Informix Relational DBMS 28,38 -0,30 +1,13
26. 26. A 27.  Microsoft Azure SQL Database 3 Relational DBMS 23,78 +0,76  +2,36
27. 27. % 256. CouchDB Document Store 20,29 -0,37  -3,13


https://db-engines.com/de/ranking
https://db-engines.com/de/ranking
https://db-engines.com/de/ranking
https://db-engines.com/de/ranking

iy y——
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Number of systems, July 2019

Popularity

M Commercial License
Il Open Source License

© 2019, DB-Engines.com

Popularity scores, July 2019
70 %

M Commercial License
M Open Source License

60 %

55 %

50%

Ranking scores %
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40 %

35%

30%
2013 2014 2015 2016 20017 2018 2019
© 2019, DB-Engines.com

http://db-engines.com/en/ranking_osvsc[2019-07-15]




Die Daten liegen im ESRI-Shape-Format vor, eine freie GIS-Software zur LET Céuskbmnrt
Bearbeitung des Daten finden sie unter QuantumGIS (QGIS). Neben den Daten Geolnformatics il Like Page
kinnen sie in QGIS auch unsere WIMS-Dienste einbinden. October 12 at 6:17 AM - §

Boundless announced its partnership with the United Nations (UN) to
support its UN Open GIS Initiative, which aides UN operations around the
world throuah onen source aeospatial software and services.

& www.geoportal-bw.de/gecffortal/opencms/de/ifdexhtml

istbesucht | | Tools | | Conferences oread | | International | | Wordpress | | Lectures f,, Technikgesc

pdfl  iktivieren~ & Cookies™ # (55~ u Formularer [ Bilderr &P Informationen~ 0] Sonstiges+ / Kentur- f
C
(]
C
o
o
€
S ~ |
— P
d Mittwoch, 08.10.2014 ta
‘ urttemt
Geoportal des Bundes gewinnt Open Source Award
I3 GeoFor onen >
o
§ , GEOINFORMATICS Coi., OPen-Source GeoPortal.rip
c | @ e M“”“‘M““ * il geo.admin.ch, das Geoportal des Bundes erhilt eine
= Dikasin L@ N ®” Auszeichnung fiir den Einsatz von Open Source Software
S E N

Aus 23 Eingaben um das Rennen des Open Source Software Award 2014 wurde das
~ Geoportal des Bundes ausgezeichnet. Der Preis wurde durch die Swiss Open Systems User
C)%Q Ng F\l/lvlc() 'Zk Group /chiopen am &. Oktober 2014 vergeben.

Geographic data sharing for everyone

09102014 | swisstopo DEW

Das GeoPortal Saarland wurde aus dem GeoPortal.rlp entwickelt. Alle relevanten Bestandteile
basieren auf Open-Source-Software (O55).
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HFT Stuttgart

(Geospatial) Client Server Solutions consist of four tiers
To fulfil your needs: Open Source resources are available for each tier.
Communication Tier: high share of general purpose Open Source-Solutions
Alternative solutions exist and need to be assessed

— according your requirements

— According to the support of open, acknowledged standards

Tendency towards OS solutions, especially for public agencies

Needed: Software + Services + Data
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