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Cloud Computing
A simple taxonomy
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Comparing Cloud Platforms



Cloud Platforms
Defining categories

 In the beginning:

– Infrastructure as a Service (IaaS)
Example: Amazon Elastic Compute Cloud (EC2)

– Platform as a Service (PaaS)
Example: Salesforce.com Force.com

 Today:

– The cloud platform world is more complex

– The IaaS/PaaS dichotomy no longer makes much 
sense
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Scenarios
An alternative approach

 A more meaningful way to compare cloud 
platforms today is by the application scenarios 
they support

 I’ve chosen five representative application 
scenarios

– There are plenty of other possibilities



Cloud Platform Scenarios (1)

 Running an on-premises app unchanged in the 
cloud

– Example: An enterprise moving an on-premises line-
of-business app to the cloud

 Creating a moderately scalable Web app

– Example: An enterprise building a custom 
application used by its employees

– Example: An ISV creating a moderately popular 
consumer application



Cloud Platform Scenarios (2)

 Creating a very scalable Web application

– Example: An ISV creating the next Facebook

– Example: A large bank creating a customer-facing 
app

 Creating a parallel processing application 

– Example: An enterprise using MapReduce to 
process large amounts of data

 Creating a very scalable Web application with 
background processing

– Example: An ISV creating the next YouTube



Cloud Platform Scenarios
Running an on-premises application unchanged
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Cloud Platform Scenarios
Creating a moderately scalable Web application
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Cloud Platform Scenarios
Creating a very scalable Web application
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Examining Scale-Out Storage
An aside

 Challenges:

– An unfamiliar structure

• Moving relational data to it takes work

• Supporting services are scarce, e.g., reporting

– No SQL

– No schema

– Some platform lock-in

• Because each vendor does it differently

 Benefits

– Massive scalability



Cloud Platform Scenarios
Creating a parallel processing application
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Cloud Platform Scenarios
A scalable Web app with background processing
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Scenarios vs. Platform Capabilities
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GoGrid, Mosso, Flexiscale, Others
Typical scenarios

Scale-out web 
app platform

Scale-out 
storage

Scale-out batch 
app platform

Queues

Relational  
storage

Run On-
Premises Apps

VM with 
standard OS 

Create Very 
Scalable Web 

Apps

Create Very 
Scalable Web 

Apps with 
Background 
Processing

Blob 
storage

Create Parallel 
Processing 

Apps

Create 
Moderately 

Scalable Web 
Apps

VMs 

VMs 
(w/RDBMS)

VMs 

VMs 
(w/RDBMS)



Amazon Web Services
Typical scenarios
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Windows Azure CTP
Typical scenarios
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SQL Data Services (SDS)
An aside

 Provides relational storage in the cloud

– A distinct service (not part of Windows Azure)

– Built on Microsoft SQL Server technology

 Can be used by applications running in the 
cloud or on-premises
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Google AppEngine
Typical scenarios
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Salesforce.com Force.com
Typical scenarios
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Comparing AppEngine and Force.com
Two different approaches

 AppEngine provides a Java or Python 
environment for building Web apps

– Apps are built by developers

 Force.com provides a platform for creating 
data-oriented business applications with 
browser interfaces

– Apps can be built by less technical people

– Apps can also be built by developers

• Using Apex Code



Comparing Cloud Platforms
Summarizing typical scenarios
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Cloud Platforms Today:

Other Topics



Categorizing the Scenarios
Who cares most about each one?

 Enterprises

– Run an on-premises app unchanged

– Others of interest:

• Create moderately scalable Web apps

• Create parallel processing apps

 ISVs

– Create very scalable Web apps

– Create very scalable Web apps with background 
processing



The World Before SaaS Applications

 ISV apps and custom enterprise apps have 
similar scalability/reliability requirements
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The World with SaaS Applications

 ISV apps and custom enterprise apps have 
different scalability/reliability requirements
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Cloud Platform Bifurcation?

 Enterprises

– Want cloud platforms to lower their costs

– Might want to be able to move apps and data 
easily between the cloud and on-premises

 ISVs

– Want cloud platforms to provide scalability and 
reliability

 These different requirements are met by 
different cloud platform capabilities



Pricing
Some examples

 Amazon Web Services

– Pay for your data storage and transfer

– Pay per-hour for each of your running VMs

 Microsoft Windows Azure

– Not yet announced

 Google AppEngine

– Pay for your data storage and transfer

– Pay for the CPU time your app uses

 Salesforce.com Force.com

– Pay per user or based on page views



Pricing
The importance of reservations

 EC2 now offers reservations

– This lowers prices for longer-term commitments

 Reservations help a cloud platform vendor do 
better capacity planning

– And thus make more money

 Expect the idea to spread



Cloud Platform Lock-in
Interoperability

 Questions:

– How easy is it to expose my cloud platform app’s 
services to other apps?

– How easy is it to access my cloud platform app’s 
data from other apps?

 The situation today is quite good:

– Cloud platform apps can expose and consume 
Web services

– Cloud platform app data can be accessed by 
external apps



Cloud Platform Lock-in
Portability

 Questions:

– How easy is it to move my cloud platform code
back on-premises or to another cloud platform?

– How easy is it to move my cloud platform data 
back on-premises or to another cloud platform?

 The situation today varies with different cloud 
platforms

– And different options within those platforms



Cloud Platform Lock-in
Estimating relative portability for code and data
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Conclusion

 Today’s cloud platform choices vary 
considerably

– It’s more than just IaaS and PaaS

 Making the right decision requires:

– Knowing what your goals are

– Understanding what each option offers

 It’s a great time to build applications!
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