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Cloud Computing



The Technological Underpinnings of 
Cloud Computing

• Data centres (see former lectures)

• Virtualisation (see former lectures)

• RESTful APIs (see later lectures)

• Cloud storage (see former lectures)

• NoSQL databases (see later lectures)

• Elasticity (see former lectures)



Understanding the Different 
Classifications of Clouds





X as a Service

• Infrastructure as a Service (IaaS)
– Why buy machines when you can rent cycles?

– Examples: Amazon EC2, Rackspace

• Platform as a Service (PaaS)
– Give me nice API and take care of the maintenance, 

upgrades, …

– Example: Google App Engine (GAE)

• Software as a Service (SaaS)
– Just run it for me!

– Example: Gmail, Salesforce’s Online CRM



IaaS

• An IaaS supplies virtual machine images of 
different operating system flavours.

– These images can be tailored by the developer to 
run any custom or packaged application.

– The user can bring online and use instances of 
these virtual machine images when needed.



PaaS

• A PaaS abstracts away the interaction with the 
bare metal of the system, and thus lets 
software developers concentrate specifically 
on writing the application.

– You don’t need to directly administer the virtual 
operating systems.

– This simplification generally comes at the cost of 
less flexibility and the requirement to code in the 
specific languages supported.



SaaS

• An SaaS provides software applications that 
are available on an on-demand basis.



Serverless Computing

• In the majority of [cloud computing] cases, 

– the user must deploy VMs (either directly or 
indirectly) to support these capabilities and delete the 
VMs when they are no longer needed.

• At times, however, this overhead is unacceptable. 

– When you want an action to take place in response to 
a relatively rare event, the cost of keeping a VM 
running continuously so that a program can wait for 
the event may be unacceptably high.



Serverless Computing

• For example
– the user may wish to perform some bookkeeping 

when a new file is created in a cloud repository 

– The user may wish to receive a notification when 
an important event occurs



Serverless Computing

• In serverless computing, 
– the user provides a simple function to be executed 

under certain conditions; 

– the cloud provider keeps a set of machines 
running to execute these functions on the user’s 
behalf; 

– the user is charged only for the execution of the 
task, not for maintaining the servers.



FaaS

• Most serverless vendors offer compute 
runtimes aka Function as a Service (FaaS)
platforms, which execute application logic but 
do not store data.
– AWS Lambda, introduced by Amazon in 2014, was 

the first public cloud infrastructure vendor with an 
abstract serverless computing offering.

– Google Cloud Functions

– Microsoft Azure Functions



Cloud Types



Cloud Types

• Public Cloud

– The cloud made available to the general public by a service 
provider, either free or offered on a pay-per-use model.

• Private Cloud

– The cloud operated solely for a single organization and not 
shared with others. 

• Community Cloud

– The cloud shared between several organizations from a 
specific community with common concerns.

– such as …?



Cloud Types

• Hybrid Cloud

– A composition of two or more different types of 
clouds.

– Why?

• (1) The organisation may want to host some critical, 
secure applications in their private cloud, but use a 
public cloud for the not-so-critical applications. 

• (2) Cloud bursting: the organisation uses its own cloud 
for normal usage, but an external cloud is used for peak 
loads when excess capacity is needed.



To Be Private, or Not?

• Private clouds are at small scale
– Big cost savings are driven by huge volume

• Legacy applications don’t cloudify easily
– You can achieve only marginal improvements without 

re-architecting them

• On-premises doesn’t mean more secure
– Unless your company spends more money and energy 

thinking about security than Amazon etc. 

• Do what you do best
– Private clouds will always be many steps behind public 

clouds in the rate of innovation and optimisation





Matching Cloud Providers 
to Your Needs

• Amazon Web Services (AWS)

• Google App Engine (GAE)

• Windows Azure



AWS

• IaaS + PaaS

















































Choose AWS

• If you

– want to use third-party open-source software

– have existing code

– want to transfer a web app to your own 
machine/servers later

– port code to another language

– want complete control

– need to stress/load test an app

• for example, load up 1,000 instances



GAE

• PaaS

– Languages and runtime environments

• Python

• Java

• Go

– Sandbox

– Datastore



GAE vs AWS

GAE:

• Higher-level functionality
(e.g., automatic scaling)

• More restrictive
(e.g., respond to URL only)

• Proprietary lock-in

EC2/S3:

• Lower-level functionality

• More flexible

• Coarser billing model

VMs
Flat File Storage

Python/Java
BigTable
Other API’s



Choose GAE

• If you

– have no pre-existing code

– are building request-response web apps or 
mashups

– consider time-to-market the most important thing

– aren’t doing anything fancy (installing software)

– aren’t worried about lock-in to Google



Windows Azure

• IaaS + PaaS



Choose Azure

• If you

– already use the .NET and SQL Server portions of 
the Microsoft stack

– have existing code developed to those Microsoft 
APIs

– have teams that normally develop in Visual Studio 
using C#

– want to blend development from desktop to cloud

– have no issue with lock-in to Microsoft



Take Home Messages

• Understanding the Different Classifications of 
Clouds

– IaaS, PaaS, SaaS

– Public, Private, Community, Hybrid

• Matching Cloud Providers to Your Needs

– Amazon, Google, Microsoft


