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Distributed Computing

 Run an application on one or more 
computers connected in a network

 Computers are autonomous and 
possibly heterogeneous

 Target problem is subdivided into 
separate tasks

 Computers communicate via messages
 cf Parallel Computing (tightly coupled 

Distributed Computing)



Grid Computing

 “Distributed Computing with 
Authentication” – certificates etc.

 Supported by e.g. Globus “toolkit”
 No central control
 “Virtual Organizations”
 Typically used in research and academic 

communities
 A bit long in the tooth and hard to use



Cloud Computing
 “Cloud” is a metaphor for the network
 Physical Infrastructure abstracted away
 Resources accessed as “Services”
 Resources are shared transparently –

“Virtualised”
 Inherently scalable
 Guarantees of service
 Mainly commercial (Amazon, Google …) 

and Pay As You Go
 Simple to use



Cloud Services

 “Software as a Service” (SaaS) e.g. Gmail, 
Google Apps (App = Application)

 “Platform as a Service” (PaaS) e.g. Google 
App Engine, MS SQL Services

 “Infrastructure as a Service” (IaaS) e.g. 
Amazon EC2

 SaaS – user just uses the service
 PaaS – service appears as potentially infinitely 

large computer running unknown OS
 IaaS – Service hardware abstracted away



AMAZON EC2

“Amazon Elastic Compute Cloud (Amazon 
EC2) is a web service that provides 
resizable compute capacity in the cloud. It 
is designed to make web-scale cloud 
computing easier for developers.”

You can try Amazon EC2 for free (750 
hours of “t2.micro” instances per month for 
a year).



SETTING UP FOR EC2

 Create an account
 Go to http://aws.amazon.com/ec2/
 Click “Try AWS for Free”
 Create a new user using your email address
 You will need to enter a credit card number 

(I used a gift card with a few $ on it)
 Amazon will call your ‘phone and ask you to 

enter the on-screen PIN
 Sign up for the basic free support plan



Use the Management Console

(There is sometimes a delay before you 
can use the Management Console.)

Select the “EC2” service



Launch an EC2 Instance



Choose the Machine Image type

Restrict to 
Free Tier

This one looks fine 
– it has Python



Choose the Instance type

t2.micro



Launch the Instance



Create a Key Pair for access
You save the 
Key/Pair file (.pem) 
on your local 
machine.

It’s a text file:
-----BEGIN RSA PRIVATE KEY-----==
-----END RSA PRIVATE KEY-----

Once you have the Key 
Pair downloaded, 
launch your Instance



Check Launch and View 
Instances



ssh to your Instance

 Look for the public IP/DNS of your 
Instance

 From a command prompt on your local 
machine, ssh to your Instance:

C:\Users\Julian>ssh -i JulianAmazonEC2KeyPair.pem ec2-user@52.10.130.99

__|  __|_  )
_|  (     /   Amazon Linux AMI

___|\___|___|

https://aws.amazon.com/amazon-linux-ami/2015.03-release-notes/
11 package(s) needed for security, out of 36 available
Run "sudo yum update" to apply all updates.
[ec2-user@ip-172-31-27-10 ~]$



Using your Instance - Example

[ec2-user@ip-172-31-27-10 ~]$ cat > test.py
print 'Hello World!'
[ec2-user@ip-172-31-27-10 ~]$ python test.py
Hello World!



Google App Engine
 Run your Web Applications on Google’s 

Infrastructure
 Idea: upload your Web App, and it’s ready 

to serve users
 App can be written in Java, JavaScript, 

Ruby, Python
 Persistent storage, automatic scaling and 

load balancing, authentication
 Task Queues (work outside Web requests)
 Resources used measured in GBytes and 

CPU Hours



App Engine Datastore

 Distributed storage with a Query Engine 
and Transactions

 Unlike traditional relational database
 Objects (“entities”) have kind and 

properties
 Queries return entities of a kind sorted 

by values of properties
 No schema



App Engine Services and Tasks

 URL Fetch
 Mail
 Memcache (in-memory key/value pairs)
 Image manipulation
 (Others you create in code)
 Tasks

 Cron-like 
 Asynchronous to Web requests



Alternatives?

 “AppScale” – from UC Santa Barbara
 Open Source implementation of App 

Engine
 Executes in Eucalyptus (IaaS and 

compatible with e.g. Amazon EC2)
 Could be deployed in a private cloud


