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Paradigm Shift in Computing

•PC-based

•Applications

•Web-based

•Applications
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Building Blocks of Cloud Computing

Cloud Applications

Cloud Software Environment

Firmware / Hardware

Software Kernel

Cloud Software Infrastructure

Computational
Resources

Software-as-a-Service (SaaS)

Infrastructure-as-a-Service (IAAS)

Storage-as-a-Service

Storage Communications

Platform-as-a-Service (PaaS)

Hardware-as-a-Service (HAAS)

Communications-as-a-Service

Source: Lamia Youseff, Maria Butrico & Dilma Da Silva 



© 2009 IDA Singapore. All Rights Reserved. 4

SaaS
•PaaS

•IaaS

•Hybrid Cloud

•Private Cloud

•Analytics

•HPC
•…

•Public Cloud

Need for Interoperability
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Cloud Computing – Some Challenges

� Interoperability

� Standards

� Security

� Regulations
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Interoperability between Clouds

� How do users move or 
migrate from one 
cloud to another?

� Costs

� Different skill sets

� No flexibility

� Lock-in
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Need for Standards

� Can there be a broad range 
of accessible technologies?

� Or common Internet 
standards?

� Working groups have 
announced  intention to 
work on cloud standards

� Will we be able to find one 
certifying body for these 
cloud standards? 

HTTP?

REST?

WS?
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Global partnerships in Cloud Computing

� Cloud Computing 
Interoperability Forum 
(CCIF)

� Cloud Camp, Open Grid 
Forum (OGF)

� etc Working Groups
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Securing the Cloud

� Data security is a foremost 
concern for Cloud

� However, this should be 
viewed in perspective

� In reality, Cloud providers 
may be able to provide 
better security for SMEs
than before
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Regulations – Cloud providers need to comply

� Some industries involve 
sensitive data

� E.g. healthcare, finance

� Cloud providers need to 
adhere to sector-specific 
regulations

� Otherwise, it results in a 
barrier to adoption
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Whenever there is a paradigm shift, 
fortunes move from one company to another, 

from one country to another.

Opportunity shines on those who are ready.
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Open Cirrus Cloud Computing Initiative –
Launched July 2008
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Building Singapore’s Competency in Cloud 
Computing
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Towards Infocomm Resource Marketplace
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Thank You


