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Th Future ...

Complete Mesh Network Integration
- increased mobility and integration of
different data types (voice/video) the
Internet

Smart Device Integration
- increased integration of wireless
sensors/ID with the Internet

More crime in the Cloud ... And
problems of security in the Cloud

Move from hardware toward
virtualised hardware/infrastructures

Audit/Compliance of companies
becomes a major driver

Service-oriented Architectures

Light-weight font-end provides
access to high-powered back-ends

Move towards Standard Document
Formats (XAML/WPF)

On-demand ... Pay-as-you-go
Computing




Web 2.0
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Th Future ...




Web 2.0

Th Future ...
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Cloud Computing
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Software Software
Applications Services

Operating
System

Hardware

Current (Thick client where
applications run locally)

Isolation between
imagef
|
|
|
|
|

Software Software
Applications J[ll Applications [l Applications

Operating Operating Operating
System System System
Virtual Server (VMWare, Virtual PC, and so on).

Operating System

Virtualisation images allow multiple OSs
to run on a single OS.

Software

Future (Thin clients and
Virtualisation)

Software Software
Applications Services

Web server




Terminals

Computers
connect to
services (SoA)

Stand-alone
computers

Computers
connected to
servers

Changing trends
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Private Cloud ~

owned and run by
an organisation
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Public Cloud — owned by
an organisation selling a
cloud infrastructure
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shared by several
organisation, with a
common policy, compliance,
mission, etc

two or more
clouds

Cloud types



On-demand self-service.
Consumers get server CPU,
memory, bandwidth and
storage resources whenever

| required.

Rapid elasticity. Consumers
can easily scale-up and scale-
down, whenever required.

Location independent resource
pooling. Multiple customers use
shared resources within the
provider, without actually knowing
where the exact location of these

Pay per use. All access to resources
is monitored, and paid for either by
advertising or usage. Payment
methods: per users created, per hour
usage (service), etc.

Cloud characteristics




Client Windows Local Virtualised
1en % (eg VMWare
oS Workstation)

NAT (Network Address Translation)

OS and Services can be
either temporal or
permanent (until deleted)

Services

0S Services Windows Lunix Other OS

Remote Virtualised

(eg WMWare Workstation) VMWare ESX
(bare metal virtualisation)

Base OS

Server cluster

Virtualisation



Local multi-core F

: Storage
Creation Creation

Cloud Interface (Service
Provision)

Grid Layer (Middleware)

Cluster ... grid ... cloud



Software as a Service (SaaS)

e User interface.
e Machine interface

Platform as a Service (PaaS)

Service Oriented Architecture (SOA)
Sophisticated Web Services
Developing

Testing

Deploying

Hosting

Service platform providers, e.g. Google
GAE, Microsoft Windows Azure

Infrastructure as a Service (laaS)

Resource virtualisation

Computing power

Storage capacity

Network bandwidth

Usage-based payment scheme

Cloud enablers, e.g. Amazon EC2 / S3

Hardware as a Service (HaaS)

« Cluster & data centre providers
Reduction of capital & operation
investments
Enhanced reliability — redundancy,
replication & failover
Enhanced scalability
Enhanced load-balancing

Servers

Cloud/grid infrastructure




@ Pay-per-usage

APl interface
To virtual servers

Amazon Web

Software as a Services

Service (SaaS)

Platform as a Service
(PaaS)

Infrastructure as a Server
(laaS)

Virtual
Servers







