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In 1961, John McCarthy stated the following at the MIT Centennial:  
“If computers of the kind I have advocated become the computers of the 

future, then computing may someday be organized as a public utility just as 
the telephone system is a public utility… The computer utility could become 

the basis of a new and important industry.”  

Introduction to Cloud Computing 

o  It’s just a business model 
o  It’s a fad  

o  It’s good 
o  Virtualization = Cloud 

o  It’s a new idea 
o  It’s commonly understood 

You may not realize it, but you’ve probably already gone 
“to the cloud.” 

Cloud Myths/Misconceptions: 
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Cloud Computing Definition 

Recognize this family? 

The interesting thing 
about cloud computing is 

that we've redefined cloud 
computing to include 

everything that we already 
do. I can't think of 

anything that isn't cloud 
computing … Maybe I'm 

an idiot, but I have no idea 
what anyone is talking 

about. What is it? It's 
complete gibberish. It's 

insane. When is this idiocy 
going to stop? 

─  Oracle CEO Larry 
Ellison, Sept. 2008 
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Not having an agreed upon definition  
for “the cloud” is bad for consumers and good 

for vendors/providers 

(The Problem) 



The NIST definition for Cloud Computing is the de facto standard  
across the Federal Government and much of Industry 

Cloud Computing Definition 
Cloud computing is a model for enabling ubiquitous, convenient, on-

demand network access to a  shared pool of configurable computing 
resources that can be rapidly provisioned and released with minimal 

management effort or service provider interaction.   
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Hybrid Cloud

Public
Cloud

Community
Cloud

Private
Cloud

Software as a Service
(SaaS)

Platform as a Service
(PaaS)

Infrastructure as a Service
(IaaS)

Deployment
Models

Service
Models

Essential
Characteristics

On Demand, Self Service

Broad Network Access Rapid Elasticity

Resource Pooling Measured Service

(The Solution) 



Model Managed By Owned By Located Accessible 
and Used By 

Private 
Organization 

 
3rd Party 

Organization 
 

3rd Party 

On-Premise 
or 

Off-Premise 
Trusted 

Public 3rd Party 3rd Party Off-Premise Untrusted 

Community 
Community Member 

 
3rd Party 

Community Member 
 

3rd Party 

On-Premise 
or 

Off-Premise 
Trusted 

Hybrid 
 

A combination of the above 
 

The deployment model adopted by an organization is typically driven by 
cost and security 

Deployment Model 
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Match the following examples to their respective Deployment Model 

Pop Quiz #1 

Amazon Web Services 

IC ITE 

My Company’s Networks 

Dreamworks Studios 
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Traditional 
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Each Service Model incrementally increases the provider’s control of higher layers of the stack 
and comes with a new set of APIs to enable automated access to these services 
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Pop Quiz #2 

Your Applications 
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Auto- 
scaling 

Elastic 
LB 

EBS 
Volumes 

Snapshots 

Amazon S3 
Objects and 

Buckets 

Cloud 
Watch 
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Amazon Virtual  
Private Cloud 

Amazon RDS 
Amazon Elastic 

MapReduce 
JobFlows   P

P

P P P P

I I

Amazon EC2 Instances (On-demand, 
Reserved, Spot) I

I

I

I

Amazon Global Physical Infrastructure  
(Geographical Regions, Availability Zones, Edge Locations) 

I - IaaS P - PaaS S - SaaS 

SS
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Automated Provisioning is the enabler for “Self Service” and “Elasticity”  

Essential Characteristics 

On-demand 
self service 

A consumer can unilaterally provision computing capabilities, such as server time and network storage, 
as needed automatically without requiring human interaction with each service’s provider. 

Web-based management console is 
provided to allow the consumer to 
request and manage Standard services 

Web-Service interfaces and SDKs are 
provided to allow applications to request 

Standard services at runtime 
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Several techniques are used to ensure 
customers have access to data and services: 

If your customer can’t reach your cloud, you won’t have a customer for long 

Essential Characteristics 

Broad  
network 
access 

Capabilities are available over the network and accessed through standard mechanisms that 
promote use by heterogeneous thin or thick client platforms (e.g., mobile phones, laptops, and 
PDAs). 

o  Multiple, regional data centers 

o  Multiple “availability zones” in a given 
region 

o  Network provider redundancy  
      and diversity 
 
o  Forward caching 
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Pool 1

Resource 1A

Resource 1CResource 1B

Pool 2

Resource 2A

Resource 2CResource 2B

Inter-Pool Mobility

Intra-Pool Mobility

Resource pooling enables a simpler 
approach to High Assurance (HA) and 

Disaster Recovery (DR) 

Resource Pooling is key to most provider’s business model 

Essential Characteristics 

Resource 
Pooling 

The provider’s computing resources are pooled to serve multiple consumers using a multi-tenant 
model, with different physical and virtual resources dynamically assigned and reassigned according 
to consumer demand. 

Resource pooling allows for a reduction in 
the total resources required to support 
many customers (when compared to 
dedicated resources)  
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Why is metering needed? 
•  Providers occasionally need it to charge customers  
•  Providers need it to manage their capacity & associated costs 
•  Consumers need it so that they know what they are paying for 

The “IDEAL” … plug in and pay for only what you use (similar to other utilities) 

Metering Approaches 
1.  Fixed Rate (e.g., Netflix) 

2.  Time Provisioned (e.g., AWS EC2) 
3.  Actual usage (e.g., Sun Cloud) 

Essential Characteristics 

Cloud systems automatically control and optimize resource use by leveraging a metering capability at 
some level of abstraction appropriate to the type of service. Resource usage can be monitored, 
controlled, and reported. 

Measure
d Service 
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Why is elasticity needed, and how does it help? 

Capabilities can be rapidly and elastically provisioned, in some cases automatically, to quickly scale 
out and rapidly released to quickly scale in. To the consumer, the capabilities available for provisioning 
often appear to be unlimited and can be purchased in any quantity at any time. 

Rapid 
Elasticity 

Without elasticity, you must plan/provision/pay for your peak (all the time) 

Essential Characteristics 

Automated
Scaling
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The Need for an Effectiveness Model 

es·sen·tial  
 

| iˈsenSHəl | 

noun 
something absolutely necessary. 
 
adjective 
absolutely necessary; extremely important 
 
synonyms 
fundamental. substantial. basic. main. material.  
  

System Engineers use the words “required” or “requirement” 

The Essential Characteristics are what make Cloud Computing different. 
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The Need for an Effectiveness Model 

Necessary 

But what are the characteristics of a  
“good” requirement? 

Implementation 
Independent 

Achievable 

Clear/Concise 

Consistent 

Verifiable 

Traceable Complete 
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Rapid Elasticity 
Capabilities can be rapidly and elastically provisioned, in some cases automatically, to quickly scale 

out and rapidly released to quickly scale in. To the consumer, the capabilities available for 
provisioning often appear to be unlimited and can be purchased in any quantity, at any time. 

	

q  Verifiable 
q  Clear and Concise 
q  Complete 
q  Consistent 
q  Traceable 
q  Viable 
q  Necessary 
q  Implementation Free 

ü   
ü   

ü   ü   

REASON #1: We cannot confidently use what we can’t measure. 
“Essential” isn’t measurable. 

Pop Quiz #3 

Is 
this… 

ü   
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The Need for an Effectiveness Model 

As System Engineers,  
we (and/or our customers) may be asking… 

 
•  How important are each of the essential characteristics to me?   

Which ones really matter? 

•  Do I need to migrate to a cloud architecture?   If so, are 
these the right requirements for my mission objective? 

•  Where should I focus my resources to improve my cloud 
offering? 

•  What improvements would my customers value? 

•  Have I reached the desired end-state? 
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REASON #2: They may be “essential”, but they are not all 
valued equally (by providers or customers). 



The NIST definition is necessary (and good), but insufficient 

 

1 -  NIST Special Publication 500-293,  US Government Cloud Computing Technology 
Roadmap, Volume I, Release 1.0 (Draft) November 2011 

The Need for an Effectiveness Model 
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“In contrast to the precision with which we categorize 
units of measurement in electricity, light, or fuels, cloud 

computing measurements are relatively imprecise… 
consumers cannot determine and request cloud 

services as a utility with a high degree of predictability, 
and cannot achieve maximum cost-effectiveness in 

cloud computing service application.”1 

REASON #3: The definitions aren’t precise and metrics are 
needed. 

Requirement	10:	Defined	&	implemented	Cloud	Service	Metrics		
Industry	needs	to	establish	Cloud	Service	Metrics,	including	
Standardized	Units	of	Measurement	for	Cloud	Resources.		
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•  A set of Measures of Effectiveness (MOEs)  and associated Measures of 

Performance (MOPs) 
 
•  Adopts the NIST “Essential Characteristics of cloud computing” as the top 

level MOEs because they reflect the “operational” measures of success 

•  Tailored to reflect a customer’s priorities and summarized in an intuitive 
radar chart 

What is the Effectiveness Model? 

The Cloud Effectiveness Model  
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​𝑀𝑂𝐸↓𝑥 =∑𝑦=1↑𝑁▒(​​𝛼↓𝑥.𝑦 ∗𝑀𝑂𝑃↓𝑥.𝑦 )  ∑𝑦=1↑𝑁▒​𝛼↓𝑥,𝑦 + ​𝛼↓𝑥,𝑦+1 +…+​𝛼↓𝑥,𝑁  =1.0 

𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑛𝑒𝑠𝑠= ∑𝑥=1↑𝑁▒​(𝛼↓𝑥 ∗​𝑀𝑂𝐸↓𝑥 )  

The weights are tailored based on the customer’s priorities 

where 

What is the Effectiveness Model? 
The Framework (i.e., the math) 
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What is the Effectiveness Model? 
Process to develop the MOPs 

 
Extract the important 
objectives from the 

definition 

On-Demand, Self-Service 
  

A consumer can unilaterally 
provision computing 

capabilities, such as server time 
and network storage, as 

needed automatically without 
requiring human interaction 
with each service’s provider. 

Step 1: 
 

Think of quantifiable 
measures that relate to 

each objective. They 
become MOPs 

Step 2: 

Resource Request and Provisioning Activity Diagram
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n

2

Submit Request

7

Configure 
Resource(s) END

5

Provision 
Resource(s)

1

Build Request

4A

Secondary 
Approval

- Optional Step

6

Take Control of 
Resource(s)START

4B

Third-Party 
Approval

3

Receive 
Request

- Primary Step

4

Validate 
Request

MOE1.1 & MOE1.3

MOE1.2 MOE1.4

MOE1.5

On Demand, 
Self-Service

(MOE1)

Provisioning
Timeliness
(MOP1.2)

Request 
Automation

(MOP1.3)

Request 
Timeliness
(MOP1.1)

Approval 
Automation

(MOP1.4)

Deployment 
Automation

(MOP1.5)

Step 3: 

Determine the scale for 
characterizing the 

performance of each 
measure 
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results are easily 
visualized and 

understood 

The Cloud Effectiveness Model can help 
you know when and why you need the 

cloud. 

What is the Effectiveness Model? 
The Cloud Effectiveness Model provides a framework that is: 

Vendor 
Neutral 

Extensible 
Customizable	

Intuitive 

Educational 

Objective 

Enabling 
MOEs and MOPs can be added or 
removed 

weights are chosen based on a 
customer’s priorities 

facilitates a discussion 
on the unique features 
& benefits of cloud 
computing 

MOPs were selected 
to take the 

subjectivity out of the 
evaluation 

provides a method 
to understand your 
needs, determine 

where to focus your 
resources, establish 

measurable goals 
and track your 

progress 
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Conclusion 
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Including the “Essential Characteristics” 

The Cloud Effectiveness Model  

Why an Effectiveness Model is needed 

The NIST definition for Cloud Computing 

You should understand: 

next steps: 
1.  continue to refine the model (MOEs and MOPs) 

2.  engage cloud providers to characterize their “effectiveness” 

29 



cloudexperts@thesiorg.com 

Questions? 
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