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Â Definiton of Cloud-Computing

Â Clouds vs. Grids

Â Types of Cloud Services

Â The OpenCirrusTM project
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Â Eucalyptus
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No Cloud Talk without Cloud Definitions

Â Cloud Computing is on-demand access to virtualized IT 

resources that are sourced inside or outside of a data center, 

scalable, shared by others, simple to use, paid for via subscription 

or as you go and accessible over the web.
Dr. Behrend Freese (Zimory GmbH)

Â Cloud Services are the consumer and business products, 

services and solutions that are delivered and consumed in 

realtime over the internet.
IDC - Analyze the Future

Â A computing Cloud is a set of network enabled on demand IT 

services, scalable and QoS guaranteed, which could be accessed 

in a simple and pervasive way.
Dr. Marcel Kunze (SCC/KIT)



KIT - Die Kooperation von 

Forschungszentrum Karlsruhe GmbH 

und Universität Karlsruhe (TH)
4 | Christian Baun |  ISGC 2009 (Taipei) |  April 23th 2009  

Clouds vs. Grids: A Comparison

Cloud Computing Grid Computing

Objective Provide desired computing platform via 

network enabled services

Resource sharing 

Job execution 

Infrastructure One or few data centers, 

heterogeneous/homogeneous resource 

under central control, 

Industry and Business

Geographically distributed, 

heterogeneous resource, no central 

control, VO

Research and academic organization

Application Suited for generic applications Special application domains like High 

Energy Physics

Business Model  Commercial: Pay-as-you-go Publicly funded: Use for free 

Middleware Proprietary, several reference 

implementations exist (e.g. Amazon)

Well developed, maintained and 

documented

User interface Easy to use/deploy, no complex user 

interface required

Difficult use and deployment 

Need new user interface, e.g., 

commands, APIs, SDKs, services é

Operational Model Industrialization of IT

Fully automated Services

Mostly Manufacture

Handcrafted Services

QoS Possible Little support 

On-demand provisioning Yes No
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Three Major Types of Cloud Services

Â SaaS: 
Ã Provides enterprise quality software (complete applications)

Â PaaS:
Ã Appears as one single large computer and makes it simple to scale from a single 

server to many
Ã No need to worry about the operating system or other foundational software

Â IaaS: 
Ã Abstracts away the hardware (servers, network,é) and allows to run virtual instances 

of servers without ever touching a piece of the hardware



KIT - Die Kooperation von 

Forschungszentrum Karlsruhe GmbH 

und Universität Karlsruhe (TH)
6 | Christian Baun |  ISGC 2009 (Taipei) |  April 23th 2009  

OpenCirrusÊ In the Press
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OpenCirrusÊ Cloud Computing Research Testbed

ÂAn open, internet-scale global testbed for 

cloud computing research

Ã Data center management & cloud services

Ã Systems level research

Ã Application level research

ÂStructure: a loose federation

Ã Sponsors: HP Labs, Intel Research, Yahoo!

Ã Partners: University of Illinois at Urbana-
Champaign (UIUC), Singapore Infocomm 
Development Authority (IDA), KIT

ÂGreat opportunity for cloud R&D

Âhttp://opencirrus.org

http://www.publicaffairs.uiuc.edu/idstandards/iis.html
http://www.hpl.hp.com/index.html
http://en.wikipedia.org/wiki/Image:Intel_4c_100tag.svg


KIT - Die Kooperation von 

Forschungszentrum Karlsruhe GmbH 

und Universität Karlsruhe (TH)
8 | Christian Baun |  ISGC 2009 (Taipei) |  April 23th 2009  

Where are the OpenCirrusÊ sites? 

Â Six sites initially: 
Ã Sites distributed world-wide: HP Research, Yahoo!, UIUC, Intel 

Research Pittsburgh, KIT, Singapore IDA

Ã 1000 - 4000 processor cores per site

Â KIT-Site available in Summer 2009
Ã 3300 Nehalem cores, 10TB memory, 192TB hard disk storage

HP
Yahoo!

UIUC Intel

KIT

IDA
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OpenCirrusTM - Physical Resource Sets (PRS)

Â PRS service goals
Ã Provide mini-datacenters to researchers

Ã Isolate experiments from each other

Â PRS service approach
Ã Allocate sets of physical co-located nodes, isolated inside VLANs 

using existing software
Â Utah Emulab - Network Emulation Testbed
Â HP Opsware - Server provisioning, configuration and management
Â é

Ã Start simple, add features as we go

Ã Basis to implement Virtual Resource Sets (VRS)

Â Hardware as a Service (HaaS)
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OpenCirrusTM - Virtual Resource Sets (VRS)

Â Basic idea: Abstract from physical resources by the introduction of 
a virtualization layer

Â Concept applies to all IT aspects: CPU, storage, networks and 
applications, é

Â Main advantages
Ã Implement IT services exactly fitting customers varying needs

Ã Deploy IT services on demand

Ã Automated resource management

Ã Easily guarantee service levels

Ã Live migration of services

Ã Reduce both: Capital Expenditures and Operational Expenditures

Â Infrastructure as a Service (IaaS)
Ã Implement Compute and Storage Services

Ã De-facto standard: Amazon Web Services interface
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OpenCirrusTM Blueprint


