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52°North & Innovation

Etwas Neues

Eine Verbesserung

Erfindung vs. Innovation

- In Nutzen setzten

Prozess & Ergebnis
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Diffusion of Innovation

The
chasm
Ralativa %
of
customers
Early
adopters, / Earty o N\
Innovators. | visionaries majority Late majority Laggards,
technology pragmatists | conservatives skeptics
enthusiasts __."/ \\\_‘_‘
it Time
i - il -
Customers wani Customers want
technology solulions
and parformance and convenence
G,QTﬁign;:fl:;"ﬁgfwnomberzom i By:,Donald A. Norman (1995), The invisible Computer
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Vorführender
Präsentationsnotizen
Quelle: Donald A. Norman (1995): The invisible Computer


52°North — Wer sind , Wir“?
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Media

Microsoft und HP investieren 250 Millionen Dollar
in Cloud Computing*

) ,,Bitkom hat ITK-Trends 2010 untersucht. Cloud Computin
ZEIT-Online (13.01.2010) puting

und Virtualisierung sind Top-Themen*

IT-Business (14.01.2010)
., 1&1 setzt nun auf Cloud-

Computing-Dienste “ »~Security Nightmares auf dem 26C3:
IT-Times (14.01.2010) dunkle Wolken tber Cloud Computing “

Heise (31.12.2010)
,» I-Mobile/Microsoft Datenpanne in
der Wolke * ,Cloud Computing -

Manager Magazin (14.01.2010) 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*

Serverfarmen von Google Financial Times Deutschland (27.04.2009)
Datenrausch im Wilden Westen® Programme online Rechnen in der Wolke*
Sueddeutsche (26.08.2008) Sueddeutsche (05.09.2008)
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Gartner's Hype Cycle

Figure 1. Hype Cycle for Emerging Technologies, 2009

expectations
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Technology Trough of Plateau of
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time
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Google Trends

@ cloud computing @ grid computing @ distributed computin...

Saarch Volume index

a | | | | | | | | | | | | | | |
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Cloud Computing
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Die “Cloud” als Metapher fur effiziente, elastische, skalierbare und
zuverlassige IT-Infrastrukturen

Bereitstellung von Ressourcen (Server, Storage, Applications ... ganze IT
Infrastrukturen) via Services und Web-Applications Giber ein Netzwerk

Outsourcing von Daten und Anwendungen

Ersetzung von klassischen Desktop Anwendungen durch Web-basierten
Losungen

Service Level Agreements (SLA) zwischen Cloud Nutzer und Anbieter
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Computing Computing a Service (Saas) Computing
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Aspekte
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Characteristics
*Virtualization
eUbiquitat
*Elasticity
*Scalability
*Reliability
*Diversity
Service Level
Agreements
*Pay-per-use
*On-demand

avon
jor! |it5"‘"

Roles
*User
*Broker
*Customer
*Provider

Benefits
*Flexibility

*High performance
*Risc minimization
*Geopgraphic
independence

Provider Types
*Provider
*Enabler

Cloud
Computing

Constraints
eData Privacy
*Data Disjunction
*Data Recovery

Activities
*Research
eCommercial
Offering
*Usage

Composition
eHardware
*Software
*Devices
*Support

Categories
*Saas
*PaasS
*[aa$S

Models
*Private Cloud
*Public Cloud
*Hybrid Cloud
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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
erhohen

= Quttasking — keine eigene IT-Infrastruktur.
Fixkosten—>Variablen Kosten.
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Operationelle Kosten

Worldwide IT Spending on Servers, Power, and Cooling and

Spending Management/Administration Installed Base
(USSB) (M Units)
3300 W Power and Cooling Costs S0
$250 0 Server Mgt and Admin Costs

B New Server Spending 40

$200
30

5150
] T i B | 20

$100 g R R R B ¥ a & 1
550 10
S0 0

‘6 '97 98 99 ‘00 ‘01 ‘02 ‘03 ‘04 05 'O6 'O7 ‘08 0% "0

Rate of Server Management and Power/Cooling Cost Increase

Source: IDC
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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

/

vor!
jon Yo an
mlegra?:nant:l"’

Source: IBM Corporation (2009)
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IT investments & maintenance

requests

time
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IT investments & maintenance

requests

—— g ] o\ e = = = = = 2(0.000%

time

jon V01
|nte?1'::i|::a;i:’wn — — N
:;Is'i:‘um;uﬂg ;’:MDTU i:iIJDO Fr : I - = /E
.— Di Sa S0 . . . - \L:\ N
20. 20, 21, 28. 29.30. 911 12. Seminar GIS & Internet — UniBw Miinchen s B Name

15



IT investments & maintenance

requests

- 40.000%
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IT investments & maintenance

requests
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IT investments & maintenance

......

requests
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Cloud Modelle

''''''

Hybrid Cloud

Public Cloud
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IT investments & maintenance

requests
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Kategorien

Software as a - Dyncamic Software and data provisioning (outsourcing, on-demand)
Service (Saa$) - Allows pay-per-use revenue models

Platform as a - Software development and deployment platform

Service (PaaS$) - Quality of Service, QoS (scalability) managed by cloud provider
Infrastructure as a - Virtualized and dynamically managed (elasticity) IT infrastructure
Service (laaS) - Dynamic resource (server, storage) provisioning (on-demand)

- Delivers computational infrastructures as services over the network
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Anbieter

Software as a
Service (Saa$)

Platform as a
Service (PaaS)

Infrastructure as a
Service (laaS)

orce

@uccess On Demand.

- Dyncamic S>ottware and data provisioni g )antw-’gleﬂ n-{

- Allow: Dropbox 4
- Software deve g
- Quality of Sen &j WlndOWS Azu re yC orce

guccess On Demand.

2 Sun N

microsystems
- Virtualizeaana aynarmicany managed (eIast|C|ty) IT mfrastructure

ZImory

- Dynamlc r Orce )rovisi ?_=_=__= na
- Delivers c« @uccess On Demand. €S AS iE__:-::-E_ the amazoncom@
—_——=T =0 web services
Vv
e i T Server - Storage
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Anbieter
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Amazon Web Services

" Infrastructure as a Service (laa$S)
"= Amazon Simple Storage Service (Amazon S3) amazon

webservices"

= Amazon Elastic Compute Cloud (Amazon EC2)

= Amazon Elastic MapReduce

= Amazon Relational Database Service (Amazon RDS)

= Platform as a Service (Paa$)

= 0OS
= DB
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Amazon Web Services

[ J
4

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

United States Europe

Standard On-Demand Instances
Small (Default)

Large

Extra Large

High CPU On-Demand Instances

Linux/UMNIX Usage
£0.10 per hour
£0.40 per hour
$£0.80 per hour
Linux fUMNIX Usage

Windows Usage
£0.125 per hour
£0.50 per hour
£1.00 per hour

Windows Usage

] £0.20 per hour
£ Data Transfer In £1.20 per hour
&l Data Transfer £0.10 per GB
Data Transfer Out
First 10 TB per Month £0.17 per GB
Mext 40 TB per Month £0.13 per GB
MNext 100TE per Month £0.11 per GB
Over 150 TB per Maonth £0.10 per GB
B el "
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J | AWS Management Console

[+

-
.' Home = Resources = AWS Managerment Consale BETA = Amazon ECZ2

Amazon EC2 ‘ MapReduce

Amazon Elastic

Amazon
CloudFront

Region: = sEast - i Launch Instance Instance Actions | « || Reserved Instances | = m' ShowHide || i Re
» E€2 Dashboard Uiewing:|AII Instances v|| | [€ € ttozofzins
Instance AMI ID Security Groups = Type Status 4« Public DHS Key Pair Name Monitoring
IMSTAMCES = : P . : .
O F,s i-05aa756d ami-e37a%bSa default ml.small = @ terminatec 52nWWP Skeypair disabled
* Instances - . . - . . .
g Fc3d708ab ami-e37adbSa default ml.small @ running ecd-72-44-39-47 compute-1.a  52n¥WPSkeypair disabled
IMAGES
» AMIs
+ Bundle Tasks
ELASTIC BLOCK STORE
» VYolumes
* Snapshots
METW ORKING & SECURITY
» Elastic IPs
» Security Groups
» Key Pairs
Platform: windows Key Pair Name: S2n'WPSkeypair
Kernel 1D: - Monitoring: dizabled
AMI Launch Index: - Elastic IP: -
Public DNS: C2-72-44-39-47 compute-1.amazonaws,com
Private DNS: dom)-12-31-39-02-04-97 .compute-1.internal
Launch Time: 2009-09-28 16:07 GMT+0200
o
|nt"9'::ilo aalitit®
QIS‘FTﬁs“"an Oktober 2010 43 KW 0 % =
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AWS EC2

Launch Instance Wizard

O

CHOOSE AN AMI CREATE KEY PAIR CONFIGURE FIREWALL LAUNCH

Please review the information below, then click Launch.

AMI Name:
Number of Instances™®:

Instance Type {32 bit):

Key Pair Name*:

Security Groups:

Monitoring:

A¥ windows (ami-0Ocaa49es, i396)

O] % Small @ @' High-CPU Medium

{ml.small) {cl.medium)

FEINES kay pair v

{Selected groups: default)

[ Enable Cloudwatch monitoring for this instance. (additional charges will apply)

¥ Show advanced options

@_-_F You will be charged the hourly rate for any
instances you launch until vou successfully Launch id

shut thermn down.

* Required field

Oktober 2010 43, KW
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EC2 Cloud Watch

Cloud Watch

Auto Scaling

— CPUUtilization

— Networkln

— NetworkOut

— DiskWriteOps

— DiskReadBytes

— DiskReadOps

— DiskWriteBytes

— RequestCount

— HealthyHostCount
— UnHealthyHostCount
Elastic Cloud Balancing

Oktober 2010 43 KW
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Google App Engine

= Platform as a Service (Paa$)

= Python und Java Application Framework

_—

= Restricted Java und Servlet Runtime Environment <
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Kosten

Hard limits Free quotas
Quota Limit e Limit
Email d 2,000
Apps per developer |10 AT (eI Aty :
) Bandwidth in per day 1,000 MB
Time per request a0 sec
_ Bandwidth out per day 1,000 MB
Files per app 4,000 .
CPU time per day b.5 hours per day

HTTF response size 10 MB
HTTP Reguests per Day 1,200 000

Datastore AP calls per day 10,000 000"
Data stored 1 GB
LIRLFetch APl calls per day.. b5/ 084"

Datastore iterm size 1 KB

Application code size 150 MB

8S Per User

Oktober 2010
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Google App Engine

o
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£ Java - webproces:

gservice/src/nd2hwpsigooglelservice/WebProcessingService. java - Eclipse

File Edit Source Refackor Mavigate Search Project Run  ‘Window Help
5 @@L B0 Q- EEE @O P el e G 798 ma |
%ﬁiﬁii‘“ﬁ T: Hierarchy =a (_m WebProcessingService.java 53 = EI Task List &3 =0
= <)==='> & = g package nS2.wps.google.service; =
|
= fi=> webprocessingservice N -
g--j% i & ®import fava.io.IOException:[] xBe 4
L - n52.wps.google, service R bOALP Activat...
J] \ebProcessingService. java wi,  public class WebhProcessingService extends HttpServlet | %Un(ategnrizad
(= META-INF A . .
o, properties public void doGet (HttpServletRequest recquest, HttpServletResponse response] |
=i\ App Engine SDK [App Engine - 1.3.2]
= *
= IRE System Library [dk1.6.0 6] /% creave the data */
Bl Referenced Libraries 1 s - —
‘ B war ong startTime = System.currentTimeMillis();
b webprocessingservice-tester
= String p = % 1y masrs
Ppolygon Deploy Project to Google App Engine k
polygoni] Deplnv
polygoni] B g
I— @ Ready ta deploy application 'webprocessingservice', version 3 ||
for (int
ol project; |webpmcesslngservlce |[Browse.‘.] 0 47.0825908 2.420270 47 g =5
1 0= Outline £2
Email; |bastian.schaeffer@gma\l.cum| | ’ laz & ‘qs o \L -
Polygoni pacouord: | sesesesese | -
polygony] E n5Z.wps,google.service
import declarations
polygoni) . . :
polygony App Endin project settings... [=E ia WebProcessingService
“4® o doGet(HtEpServietRer
/% execyl -—DEPon -Cancel - © . doPost(HttpServletRe
try =
Wiy £ I S iz = new StringBufferInputStresw (polygonZml)
Wi Map uris = new Hashlapi):
W uris.put ("gml™, "http://schemas.opengis.net/gmwls/3,0.0M"0;
DocumentFactory factory = new DocumentFactoryi):
Si¥Reader reader = new SAi¥Reader ():
reader.setDocumentFactory (factory) ;
factory.setXPathNamespaceURIs (uris)
Docuwent doc = reader.read(is):
< | <l | 3
[ Problems (@ Javadoc ﬂ% Declaration (E Console &2 ® &8 @l@l = B-r35-°=0

Maven Consale

n
65T 550
I
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22.04.10 MEZZ: Unsble to update index for nSZ-releases|http://SZnorth.org/maven/repo/releases/: Resource nexus-nmave d

22.04.10 MESZ: Updating index central|http://repol.msven.org/mavens

2z.04.10 MEZZ: Downloading d9d714elilchb097hiffoecdlcceofsdie nexus-maven-repository-index.properties

22.04.10 MEZZ: Downloaded Repository[dfd7idellch0d?hiffeeclcecc6Sdie|heop://repol. maven. org/waven/ . index] /nexus—mm

22.04.10 MEZZ: Updated index for central|hctp://repol.maven.org/mavens 5 |
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Google App Engine

2) Applications Overview - Mozilla Firefox

Datei  Bearbeiten  Ansicht  Chronik

Lesezeichen  Extras  Hife

G'C(/\sm

21| https:/fappengine.google. comf

7 -

’?‘ ~ Google

Google app engine

bastian.schaeffer@gmail.com | My Account | Help | Sign out

My Applications

Application Title Current Version
ifgigeoprocessing Geoprocessing

3
Create an Application

You have 9 applications rermaining.

©2008 Google | Terrns of Service | Privacy Palicy | Blog | Discu

ion Forums

Oktober
Mo Di Fertig
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) Dashboard - Geoprocessing - Mozilla Firefox

Datei Bearbeiten  Ansicht

Chronik,  Lesezeichen  Extras  Hilfe

Google app engine

| https:ifappengine .google. comfdashboard*&app_id=ifgigecprocessing

bastian.schaeffer@gmail.com | My Account | Help | Sign out

Application: fyigeoprocessing Version: 3

Main
Dashboard

Qunta Details
Logs
Cron Jobs
Task Gueues
Elacklist

Data
Datastare Indexes

Datastore Viewer

Datastore Statistics

Elob Yiewer

Adrinistration

Application Settings

Developers

Mersiong

Adrnin Logs
Billing

Eilling Settings

Eilling History

Resources
Documentation
EAQ
Developer Forum

Downloads

Systern Status

Oktober

Mo Di
25. 26, &t

GIS&Internet 1

1.

Chars &

Requests/Second

~| [ait] 24 hr[12 hr]6 b

1.00

Billing Status: Fre

Resource
CPU Time

e - Settings

Outgoing Bandwidth

Incoming Bandwidth

Total Stored Data

Recipients Emailed

Current Load @
URI

JCiiinal

Requests  Awvg CPU (API)
1ast 7 hrs last hr

JIO X THILTHHITUL 7 ULHHIDVV Ividtiiciicii

=

« Show All Applications
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Google App Engine

) Mozilla Firefox
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Performance Tests
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Legally Binding Performance

* INSPIRE

— Search Queries
e Maximum 3 sec response time*
* Handle 30 parallel requests per second

— Image Download
e Maximum 5 sec response time*
* Handle 20 parallel requests per second

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

e * During normal traffic (90% of uptime).
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Performance Tests
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Bestehende Hurden
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Hurden

Datenschutz
Datenwiederherstellung

nteroperabilitat: Daten and Applikationen
Portierbarkeit : Daten and Applikationen
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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
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Cloud Web Mapping
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Cloud Web Mapping

) 52N WPS OpenLayers Client - Mozilla Firefox
Datei  Bearbeiten  Ansicht  Chronik  Lesezeichen  Extras  Hife

6 x c }“é‘}.‘_ {at '@ http: ffgiv-wps.uni-muenster . de:S080/OL_mapprosyy

| [ 52N wps opentayers Client [+]

o -] [H= coogs

10GB Data

&

Scale=1:7M

100 km
100 mi
2118330.55380. 7160766 87704

yor!
tion * aten
Int'*%r:ﬁa"’:r -
le'_FuLéSung Oktober 2010 43 KW ; % ==}
in Mo Di Mi Do Fr Sa So ‘!\ -
Name

25. 26. 27. 28. 29.30.31) 12 Seminar GIS & Internet — UniBw Munchen &

GlS&lnternet _—
*®




Koordinatentransformation
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%) 52°North Cloud Coordinate Transform Demo - Mozilla Firefox
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Hybrid Clouds
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Hybrid Cloud

Public Cloud
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IT investments & maintenance
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Hybrid Clouds




Demo

¥) 52°North Cloud Coordinate Transform Demo - Mozilla Firefox
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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
—>Saa$S
Skalierbarkeit erfillt
Google Cloud
- Einfach zu nutzen
- Eignet sich fur light-weight applications
- Gute Integration mit anderen google apps
Amazon Cloud
- Komplizierter
- Full Control
- Full-scale solution
- Flexibel
Cloud Interoperabilitat erfillt (external)
=2 nicht fir Anbieter (internal)

—>technisch
—rechtlich
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Ausblick

e Zukunft:

Einfluss auf GIS Business Models
— ,,Box Verkauf” GIS packages = SaaS—>MaaS—>BPaaS
— app-store model

— EinfluR auf GDls

* Role model
e Etc.
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Vielen Dank fur die Aufmerksamkeit!

Bastian Schaffer, schaeffer@52north.org

http://www.52north.org/wps
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