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Smarter Planet - Smarter Cities — Cloud Clouding - Energy and Environment

Automating rail systems - Helped Russian Railways move 1.3 billion passengers and freight more efficiently.

Modemizing Government — Helped New York State save nearly § 4 Billion preventing tax fraud with advanced
analytics. Reinventing Transportation - Helped speed development of GM's Chevrolet Volit electric vehicle with

sophisticated design and stimulation software. Raising Health
and advanced analytics search at the University of Ontariol
health of premature babies at the Hospital of Sick Children, 7oron

2011-------Celebrating 100 Years of Innovation
For 100 years ,IBM has transformed industries and advance orid's most critical sys
leading shifts to enterprise cloud computing and building highly optimized systems like Watmn able to
understand and analyze natural language
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[ Resilient Computing ]

[ Broad Network Access J Scalable , Elastic

SaaS / BaaS
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[ Resource Pooling ] Shared, Reliable
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Service-oriented

i
Carriers
Architecture

Internet of Auditors Providers
Services
Brokers Consumers




Distributed Systems

Application Services
Oriented Oriented
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DataCenter ,Physical Infrastructure

Tradiional IT
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Private Cloud Private Cloud

Virtual
Private Cloud

Stand-Alone
Data Centers

Public Cloud Public Cloud
_ Public Cloud
Enterprise #1
Extension Public Cloud

Hybrid Cloud PRESENT %2




Business Users | EMail, Office To complete
Automation, CRM, |business
Website Testing, |tasks

Wiki, Blog, Virtual
Desktop ...

Developers and Service and Create or

Deployers application test, deploy
development, applications LS:")'{JL( LS"’U" A
integration and and services :
deployment for users

System Virtual machines, Create
Managers operating systems, platforms for
message queues, service and
networks, storage, application
CPU, memory, test,
backup services development,
integration
and
deployment
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Packaged Infrastructure Platform Software
Software (as a Service) (as a Service) (as a Service)

Applications Applications

Applications

Applications

You manage
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Cloud
Consumer
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Auditor
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Security
Audit

Privacy
Impact Audit

Performance
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Cloud Provider
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Service Orchestration

Service Layer St
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Resource Abstraction
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Cloud Service

Management
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Business
Support
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Portability/
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Security
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Cloud Cbns'nmer\ .

NIST ( National Institute of Standards and Technology)

_ CloudProvider @iliCiond Broka Sl

Primary Provider Intermediary Provider ; Technical Broker
Secure Cloud Ecosvstem Orchestration '

Software as a Service (Saa$)

Platform as a Service (Paa$s)

 Infrastrct. as a Service(IaaS)

Secure Cloud
Consumption Mgmt

" Secure Auditing
Environment

Security Aundit }

iy
]

Privacy Impact
A dit i

Performance
Andit

Secure Transport Support

Cross Cutting Concerns: Security, Privacy, etc



Multi-layer Cloud Services Model (CSM)
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Layer C1 - Physical platform (PC hardware, network, &
Layer C2 - Cloud virtualisation layer (e.g. VMware, Xen
Layer C3 - Cloud virtual resources composition and orc
Management Software (such as OpenNebula, OpenSt
Layer C4 - Cloud services layer that may include differe
Layer C5- Access/Delivery infrastructure hosting compc
services/resources and interconnect multiple cloud dom
Layer C6 - User/customer side resources and services



NIST Cloud cé%buting
ITU-T Cloud Computing
WikiPedia Cloud Computing
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* Scientific application cases on Cloud infrastructure

» Performance evaluation of Cloud environments and technologies
* Fault tolerance and reliability in cloud systems

* Intra-Cloud vs Inter-Cloud Management

* Data-intensive workloads and tools on Clouds
* Use of programming models such as Map-Reduce and its implementations
» Storage cloud architectures

* |/0O and Data management in the Cloud

* Workflow and resource management in the Cloud

* Use of cloud technologies (e.g., NoSQL databases) for scientific applications
* Data streaming and dynamic applications on Clouds

* Dynamic resource provisioning

* Many-Task Computing in the Cloud

* Application of cloud concepts in HPC environments or vice versa

* High performance parallel file systems in virtual environments
* Virtualized high performance |/O network interconnects

* Mobile Cloud Networking
* Distributed Operating Systems

* Many-core computing and accelerators
* Cloud security

C) in the Cloud
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