
12. Seminar GIS & Internet - UniBwMünchen 

Geoprocessing in the Clouds 

Bastian Schäffer 
52°North 



12. Seminar GIS & Internet – UniBw München Name 2 

52°North & Innovation 

• Etwas Neues  
• Eine Verbesserung 
• Erfindung vs. Innovation  
  In Nutzen setzten 
• Prozess & Ergebnis 
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Diffusion of Innovation 

 

By: Donald A. Norman (1995), The invisible Computer 

Vorführender
Präsentationsnotizen
Quelle: Donald A. Norman (1995): The invisible Computer
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52°North – Wer sind „Wir“? 
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Einführung 
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Media 
„Microsoft und HP investieren 250 Millionen Dollar 
in Cloud Computing“ 
ZEIT-Online (13.01.2010) „Bitkom hat ITK-Trends 2010 untersucht. Cloud Computing 

und Virtualisierung sind Top-Themen“ 
IT-Business (14.01.2010) 

„1&1 setzt nun auf Cloud-
Computing-Dienste “ 
IT-Times (14.01.2010) 

„Security Nightmares auf dem 26C3: 
dunkle Wolken über Cloud Computing “ 
Heise (31.12.2010) 

„T-Mobile/Microsoft Datenpanne in 
der Wolke “ 
Manager Magazin (14.01.2010) 

„Cloud Computing - 
Virenschutz aus der Wolke“ 
Sueddeutsche (04.05.2009) 

„Wie man mit Wolken Geld verdient “ 
Financial Times Deutschland (04.05.2009) „ Die Firewall aus der Wolke“ 

Financial Times Deutschland (27.04.2009) „Serverfarmen von Google 
Datenrausch im Wilden Westen“ 
Sueddeutsche (26.08.2008) 

„Programme online Rechnen in der Wolke“ 
Sueddeutsche (05.09.2008) 
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Gartner's Hype Cycle 
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Google Trends 
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Cloud Computing 
 Die “Cloud” als Metapher für effiziente, elastische, skalierbare und 

zuverlässige IT-Infrastrukturen 
 Bereitstellung von Ressourcen (Server, Storage, Applications … ganze IT 

Infrastrukturen) via Services und Web-Applications über ein Netzwerk 
 Outsourcing von Daten und Anwendungen 
 Ersetzung von klassischen Desktop Anwendungen durch Web-basierten 

Lösungen 
 Service Level Agreements (SLA) zwischen Cloud Nutzer und Anbieter 

1999 2010 

Grid 
Computing 

Utility 
Computing 

Software as 
a Service (Saas) 

Cloud 
Computing 
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Aspekte 

Categories 
•SaaS 
•PaaS 
•IaaS 
 

Models 
•Private Cloud 
•Public Cloud 
•Hybrid Cloud 
 

Activities 
•Research 
•Commercial 
Offering 
•Usage 

Provider Types 
•Provider 
•Enabler 
 
 

Roles 
•User 
•Broker 
•Customer 
•Provider Characteristics 

•Virtualization 
•Ubiquität 
•Elasticity 
•Scalability 
•Reliability 
•Diversity 
•Service Level 
Agreements 
•Pay-per-use 
•On-demand Constraints 

•Data Privacy 
•Data Disjunction 
•Data Recovery 
 
 

Composition 
•Hardware 
•Software 
•Devices 
•Support 
 

Benefits 
•Flexibility 
•High performance 
•Risc minimization 
•Geopgraphic 
independence 

Cloud 
Computing 

Source: Fraunhofer IAO, IAT Universität Stuttgart 
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Charekteristiken 

 Skalierbarkeit – die “Cloud” skaliert Ressourcen in 
automatischer und skalierbarer Weise. 

 On Demand – Ressourcen werden on-demand 
bereitgestellt und abgerechnet. Metered Services. 

 Effizienz – Cloud Computing kann die Auslastung 
erhöhen 

 Outtasking – keine eigene IT-Infrastruktur. 
FixkostenVariablen Kosten. 
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Operationelle Kosten 
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Traditionelles vs. Cloud Management 

 

Core Metrics Traditionally managed 
Data Center 

„Cloud-managed“ data 
center 

Admin / Server ratio (Costs) 1:50 – 1:100 1:100‘s – 1:1000‘s 

Time to provide new service 
instances & changing them 
(Flexibility) 

Days / Weeks Hours / Minutes / Seconds 

Source: IBM Corporation (2009) 
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IT investments & maintenance 

time 

re
qu

es
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IT investments & maintenance 
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IT investments & maintenance 
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Taifun? 
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Beispiel 
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Private Cloud 

Hybrid Cloud 

Public Cloud 

Cloud Modelle 
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Kategorien 

Software as a 
Service (SaaS) 
 

Platform as a 
Service (PaaS) 
 
 

Infrastructure as a 
Service (IaaS) 
 
 

- Dyncamic Software and data provisioning (outsourcing, on-demand) 
- Allows pay-per-use revenue models 
 

- Software development and deployment platform 
- Quality of Service, QoS (scalability) managed by cloud provider 
 
 

- Virtualized and dynamically managed (elasticity) IT infrastructure 
- Dynamic resource (server, storage) provisioning (on-demand) 
- Delivers computational infrastructures as services over the network 
 

Server Storage 



12. Seminar GIS & Internet – UniBw München Name 23 

Software as a 
Service (SaaS) 
 

Platform as a 
Service (PaaS) 
 
 

Infrastructure as a 
Service (IaaS) 
 
 

- Dyncamic Software and data provisioning (outsourcing, on-demand) 
- Allows pay-per-use revenue models 
 

- Software development and deployment platform 
- Quality of Service, QoS (scalability) managed by cloud provider 
 
 

- Virtualized and dynamically managed (elasticity) IT infrastructure 
- Dynamic resource (server, storage) provisioning (on-demand) 
- Delivers computational infrastructures as services over the network 
 

Anbieter 

Server Storage 
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Anbieter 
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Anbieter 
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Amazon Web Services 
 Infrastructure as a Service (IaaS) 
 Amazon Simple Storage Service (Amazon S3) 
 Amazon Elastic Compute Cloud (Amazon EC2) 
 Amazon Elastic MapReduce 
 Amazon Relational Database Service (Amazon RDS) 

 Platform as a Service (PaaS) 
 OS 
 DB 
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Amazon Web Services 

• Small Instance 
– The small instance (default) equates to "a system with 1.7 GB of memory, 

1 EC2 Compute Unit (1 virtual core with 1 EC2 Compute Unit), 160 GB of 
instance storage, 32-bit platform" 

• Large Instance 
– The large instance represents "a system with 7.5 GB of memory, 4 EC2 

Compute Units (2 virtual cores with 2 EC2 Compute Units each), 850 GB 
of instance storage, 64-bit platform". 

• Extra Large Instance 
– The extra large instance offers the "equivalent of a system with 15 GB of 

memory, 8 EC2 Compute Units (4 virtual cores with 2 EC2 Compute Units 
each), 1690 GB of instance storage, 64-bit platform." 

• High-CPU Instance 
– Instances of this family have proportionally more CPU resources than 

memory (RAM) and address compute-intensive applications. 
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           Kosten 
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        AWS EC2 
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   EC2 Cloud Watch 
• Cloud Watch 
• Auto Scaling 

– CPUUtilization 
– NetworkIn 
– NetworkOut 
– DiskWriteOps 
– DiskReadBytes 
– DiskReadOps 
– DiskWriteBytes 
– RequestCount 
– HealthyHostCount 
– UnHealthyHostCount 

- Elastic Cloud Balancing 
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Google Apps Engine 
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Google App Engine 
 Platform as a Service (PaaS) 
 Python und Java Application Framework 
 Restricted Java und Servlet Runtime Environment 
Google JVM 
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    Kosten 

8$ Per User 
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Google App Engine 
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Google App Engine 
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Google App Engine 
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Google App Engine 
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Performance Tests 
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Legally Binding Performance 
• INSPIRE 

– Search Queries 
• Maximum 3 sec response time* 
• Handle 30 parallel requests per second 

– Image Download 
• Maximum 5 sec response time* 
• Handle 20 parallel requests per second 

– Overall 99% service availability (362 days/year uptime) 
 

• * During normal traffic (90% of uptime). 
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Scalability-local machine 
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   Performance Tests 
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Bestehende Hürden 
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Hürden 
 Interoperabilität: Daten and Applikationen 
 Portierbarkeit : Daten and Applikationen 
 Datenschutz 
 Datenwiederherstellung 
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Initiativen 
 Open Grid Forum (OGF) 
 http://www.occi-wg.org 

 Open Cloud Consortium (OCC) 
 http://opencloudconsortium.org 

 Open Cloud Manifesto 
 http://www.opencloudmanifesto.org 

 Open Cirrus Project 
 https://opencirrus.org 
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Anwendungen 
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Cloud Web Mapping 

10GB Data 
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Cloud Web Mapping 

Cache 

WMS WMS WMS 

WMS 
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Cloud Web Mapping 

10GB Data 



12. Seminar GIS & Internet – UniBw München Name 50 

Koordinatentransformation 
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Private Cloud 

Hybrid Cloud 

Public Cloud 

Hybrid Clouds 
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Private Cloud 

Hybrid Cloud 

Public Cloud 

WPS WPS WPS 

Load 
Balancer 

WMS WPS 

WPS 

Hybrid Clouds 
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Demo 
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Zusammenfassung 
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Zusammenfassung 
- Cloud Computing Aspekte 
- Cloud Anbieter 
- Erfahrungen mit Cloud Computing 
 Skalierbarkeit 
 Grid over Cloud 

- Hybrid Clouds 
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Diskussion 
• GDI Dienste 
  SaaS 
• Skalierbarkeit erfüllt 
• Google Cloud 

- Einfach zu nutzen 
- Eignet sich für light-weight applications 
- Gute Integration mit anderen google apps 

• Amazon Cloud 
- Komplizierter 

Full Control 
- Full-scale solution 
- Flexibel 

• Cloud Interoperabilität erfüllt (external) 
nicht für Anbieter (internal) 
 technisch 
 rechtlich 
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Ausblick 
• Zukunft: 
Einfluss auf GIS Business Models 

– „Box Verkauf“ GIS packages  SaaSMaaSBPaaS 
   app-store model 
 
– Einfluß auf GDIs 

• Role model 
• Etc. 
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Vielen Dank für die Aufmerksamkeit! 
Bastian Schäffer, schaeffer@52north.org  
 
http://www.52north.org/wps 
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