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A normal person’s view

“Computers were human. 

Then they took the shape of 

metal boxes, filling entire 

rooms before becoming ever 

smaller and more widespread. 

Now they are evaporating 

altogether and becoming 

accessible from anywhere.”

October, 2008 

TJW
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Thomas Watson (attributed)…

“I think there is 
a world market 
for maybe five 
computers”

hmm
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Maybe not so crazy?

those against
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“The concept of using web-based 
programs like Google's Gmail is 

"worse than stupidity", according to a 

leading advocate of free software”.

“His comments echo those made last 

week by Larry Ellison, the founder of 

Oracle, who criticised the rash of cloud 

computing announcements as "fashion-

driven" and "complete gibberish".”

http://www.guardian.co.uk/technology/2008/sep/29/cloud.computing.richard.stallman

But not everyone is enamored of cloud

why
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Building a smarter planet…

INSTRUMENTED

We now have the ability 
to measure, sense and 
see the exact condition 
of practically everything.

INTERCONNECTED

People, systems and 
objects can communicate 

and interact with each 
other in entirely new ways.

INTELLIGENT

We can respond to changes 
quickly and accurately, 
and get better results 

by predicting and optimizing 
for future events.

instrumentation
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Information and instrumentation explosion…
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s RFID,
Digital TV,

MP3 players,
Digital cameras,

Smart phones, VoIP,
Medical imaging, Laptops,

smart meters, multi-player games,
Satellite images, GPS, ATMs, Scanners,

Sensors, Digital radio, DLP theaters, Telematics,
Peer-to-peer, Email, Instant messaging, Videoconferencing,

CAD/CAM, Toys, Industrial machines, Security systems, Appliances

10x
growth in
five years

Approximately 70% of the digital universe is created by individuals, but enterprises are 
responsible for 85% of the security, privacy, reliability, and compliance.

forces
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Datacenter 
pressures:
Growing operational 
complexity and cost 
from infrastructure and 
application sprawls

Shared services across 
lines of business

Rising energy cost and 
environmental compliance

Data-intensive 
applications:

• Explosion of 
applications and 
user-generated 
content:

• Exabyte in 2006
• Zettabyte in 2010 Increased network capacity 

and availability

Innovation and 
collaboration

Forces driving cloud

stressed
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85% idle

Explosion of information 
driving 54% growth in 
storage shipments every 
year.

1.5x

70% on average is spent on 
maintaining current IT 
infrastructures versus adding 
new capabilities.

70¢ per $1

In distributed computing 
environments, up to 75% of 
computing capacity sits idle.

Infrastructure is stressed…

what
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What is happening?
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defining
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Defining?

12

A new consumption and delivery model
inspired by consumer internet services and 
evolved from prior generations.

Create, store, share, query, manipulate…
information and processes over the net – you 
don’t care where – on a “cloud” of thousands 
of individual computers – you don’t care how 
many – to do what you need.   

Key characteristics:

On-demand self-service 
Ubiquitous network access
Location independent resource 
pooling
Rapid elasticity
Pay per use (or “free”)

Users see



© 2009 IBM Corporation13m
a
rk

.c
le

v
e
rl
e
y
@

u
s
.i
b
m

.c
o
m

13

I only care about 
results, not how IT is 
implemented

I pay for what I use, like 
a utility

I can access service 
from anywhere, from 
any device

I can scale capacity up 
and down as needed

�Self-service

�Economies of scale

�Technology advancement 

A user experience and a business model

� Standardized offerings

� Rapidly provisioned

� Flexibly priced

An infrastructure management and 
services delivery method

� Virtualized resources

� Managed as a single large resource

� Delivering services with elastic scaling

Similar to banking ATMs and retail point 
of sale, cloud is driven by:

What the users see

NIST
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Three layers of cloud (NIST)

Infrastructure-as-a-Service

Platform-as-a-Service

Software-as-a-Service

Servers Networking Storage

Middleware

Collaboration

Business 
Processes

CRM/ERP/HR

Industry 
Applications

Data Center 
Fabric

Shared virtualized, dynamic provisioning

Database

Web 2.0 Application
Runtime

Java
Runtime

Development
Tooling

Smart Business 

Development on 

the IBM Cloud

Workload 

focus will 

lead to 

specialized 
“slices”

through these 

layers

sf
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Public platform



© 2009 IBM Corporation17m
a
rk

.c
le

v
e
rl
e
y
@

u
s
.i
b
m

.c
o
m

Cloud Services

Enabling Infrastructure

Cloud

Enablers

Cloud Platform

• Service providers optimize everything below their service boundary and hide 
underlying complexity from the consumer

• Consumers access, configure and/or programmatically extend the service and 
build everything needed above the service boundary

Cloud-Based Solutions

E
c
o
s
y
s
te

m
 M

g
m

t

System Infrastructure S3
EC2

Simple DB IBM Cloud 
Center Services

Process MTurk
Amazon 
Fulfillment Svc. EZ Prints

Information Alexa SearchAWIS Feeds

Application Infrastructure
Force.Com

Google App Engine
BungeeConnect

The physical infrastructure

Application Amazon FPS salesforce.com

Public cloud is an emerging platform

chars
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Self service with rich user experienceSelf service with rich user experience

Increased system utilizationsIncreased system utilizations

Rapid service provisioningRapid service provisioning

Single point of 
access

Virtualization

Agility

Automation Automated service request and fulfillmentAutomated service request and fulfillment

Massive scaling of IT services as neededMassive scaling of IT services as neededFlexibility

Utility based usage metricsUtility based usage metricsUsage 
accounting

Modular services managed across 

infra/platform/application/business stacks.

Modular services managed across 

infra/platform/application/business stacks.
Service 
management

Shared services delivered across trusted domainsShared services delivered across trusted domainsSecurity

Reduced capital expenditure with minimal to no 
asset ownership
Reduced capital expenditure with minimal to no 
asset ownership

Cost efficiency

Characteristics

pph
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Service Integration Service Integration

Traditional 
Enterprise IT

Private Cloud

Services Services

Service Integration

Public
Clouds

Services

Hybrid  Cloud

Public, private, and hybrid

workload
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What workloads are we seeing move to 
cloud delivery?

� Single virtual appliance workloads

� Test and pre-production systems

� Mature packaged offerings like email and 
collaboration

� Software development environments

� Batch processing jobs with limited security 
requirements

� Isolated workloads where latency between 
components is not an issue

� Storage solutions / storage as a service

� Backup solutions / backup and restore as a 
service

� Some data intensive workloads if the 
provider has a cloud storage offering tied 
to the cloud compute offering 

� Workloads which depend on sensitive data 
normally restricted to the enterprise

– e.g. employee information, health care records

� Workloads composed of multiple, co-
dependent services

– High throughput online transaction processing

� Workloads requiring a high level of auditability, 
accountability

– e.g. workloads subject to Sarbanes-Oxley

� Workloads based on software which does not 
have a virtualization or cloud aware licensing 
strategy

� Workloads requiring detailed chargeback or 
utilization measurement as required for 
capacity planning or departmental level billing

� Workloads requiring customization (e.g. 
customized SaaS)

What workloads may not be ready for 
cloud delivery today?

Arch affinity

Workloads?
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Lower Gain From External Clouds

Higher Gain From External Clouds

Lower Pain To
Cloud DeliveryHigher Pain To 

Cloud Delivery

Collaboration

Transactional 

Content

SME ERP

LE ERP

On-Line

Storage

Web2.0

Application

Dev’t.

DB Migration

Projects

Data

Archive

Situational

Apps

Web Scale 

Analytics

[Enterprise Data]

“DB-Centric” Architecture
“Content-Centric” Architecture
“Loosely Coupled” Architecture

Storage and Data Integration Architecture

Dep’t. BI

Application

Test

Mapping of workloads to architectural affinity

Where next
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Where do we go next?
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promises
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The key promises of cloud are not confusing…

� For the user, cloud provides a way of 

acquiring computing services without 

requiring understanding of the underlying 

technology. 

� For the government, cloud computing 

delivers services for employee, citizen and 

business needs in a simplified way, 

providing more or less unbounded scale 

and potential improvements in quality of 

service and environmental posture. 

� For IT operations, cloud is a new 

acquisition and delivery model for 

resources and, if properly used within an 

overall strategy, can help improve business 

performance and control the costs of 

delivering IT resources to the organization.

� Collaboration for economic 
development

� Shared services delivery

� Educational services

� New business models for multilaterals 

� Shared back office for (e.g.) ITS

� Intellectual property analysis

� Investigation analytics 

� Community engagement

� Water management

� Identity services for emerging nations

� Healthcare analytics

� Medical imaging

� …

It promise
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NoneSelf service

Fixed cost 
model

Metering/Billing

WeeksTest Provisioning

Payback period for 
new services

Release 
Management

Change 
Management

Server/Storage 
Utilization

Years

Weeks

Months

10-20%

Unlimited

Granular

Minutes

Months

Minutes

Days/Hours

70-90%

Legacy 
environments

Cloud enabled 
enterprise

Accelerating business value 

across a wide variety of 

domains

Capability From To

The IT promise

benefits



© 2009 IBM Corporation25m
a
rk

.c
le

v
e
rl
e
y
@

u
s
.i
b
m

.c
o
m

� Reduce IT labor cost by 50% in configuration, 

operations, management and monitoring.

� Improve capital utilization by 75%, significantly 

reducing license costs.

� Reduce provisioning cycle times from weeks to 
minutes.

� Improve quality, eliminating 30% of software 

defects.

� Reduce end user IT support costs by up to 40%.

Some real benefits

RC2
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IBM Research Compute Cloud 

“Clear out the closets!”

� Establishing self-service, on demand 

IT delivery solution to serve 3,000 
researchers across 8 countries

� Enabling automation of IT requests, 
provisioning, and management

� Simplifying IT environment; reducing 

IT deployment and management costs

� Research requests now responded 
to in minutes - vs hours, days, even 
weeks Virtualized Infrastructure

Business Process Workflow Mgmt

Business Process Workflow Application

Self – Service Portal

Provisio-
ning

and

Orchestra-
tion

Monitoring

Metering

and

Rating

Capacity

Mgmt

VCL
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Virtual Computing Lab

NBC
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Department of the Interior 
National Business Center 

Private cloud services on 
top of existing  shared 

back office systems

Deep studies of the 

business case – linux on 

system z 

DoI NBC

BUT



© 2009 IBM Corporation29m
a
rk

.c
le

v
e
rl
e
y
@

u
s
.i
b
m

.c
o
m

Compliance
Complying with SOX, 

HIPPA 

and other regulations may 
prohibit the use of clouds 

for some applications. 

Comprehensive auditing 

capabilities are essential.

But
Reliability

High availability will be a key 

concern.  IT departments will 

worry about a loss of service 
should outages occur.  Mission 

critical applications may not run 

in the cloud without strong 

availability guarantees.

Security 
Management

Providers must supply easy, 

visual controls to manage 
firewall and security settings 

for applications and runtime 

environments in the cloud.

Data Security
Migrating workloads to a shared

network and compute 

infrastructure increases the 

potential for unauthorized 
exposure. Authentication and 

access technologies become 

increasingly important.

Readiness
Nowhere near all software is 

“cloud ready” and able, in the 

short term, to take advantage of 

cloud models either public or 

private.

Less Control
Many governments are 

uncomfortable with or have 
policies which limit the idea of 

their information located on 

systems they do not control. 
Providers must offer a high 

degree of security transparency 

to help put people at ease.

Trust
Citizens place trust in 

government in ways they do not 

for retail, auction, personal, 

clouds. Allowing a cloud-b based 

service to answer a citizen’s 

question might be appropriate –

or it might not.

forrester
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“As the gap widens between 
enterprise and Web giant 
economics, it may get to the 
point that it no longer makes 
financial sense for many 
businesses to run their own 
servers. 

When this happens, will you 
be a cloud or a cloud 
customer?”

prob
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� Mission Critical

� Packaged Apps
� High Compliancy

� Test Systems

� Pre-production
� Developer Platform

� Variable Storage

� Software as a Service
� Web Hosting

Service Integration Service Integration

Traditional 
Enterprise IT

Private Cloud

Services Services

Service Integration

Public
Clouds

Services

Hybrid  Cloud

Enterprise

Probably both.

Delivery models will co-exist

questions
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Are you already doing something?

Can you assess your environment for

readiness for cloud?

Do you have practices, policies or 

legislation that would support or 

inhibit adoption of cloud?

Have you educated your stakeholders 

on the potential impacts of cloud 

models?

Are your people already using cloud 

capabilities?

Main question
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Do you have a strategy?

� Without a strategy, cloud can be seen as a threat to “traditional” IT roles

– Reduced control of IT services delivered over the Internet 

– Perceived cost gap between a cloud service and traditional IT

� With a strategy, cloud can be a huge opportunity for the IT team:

– Lower costs, more responsive IT, optimized delivery

– Greater range of services and capabilities

– Greater visibility in billing / chargeback 

– Better control of the users’ systems, desktops, and services access 

1. IT Roadmap 

2. Architecture

3. Workload Assessment 

4. Enterprise / Cloud mix

5. Implementation
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