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Chapter 1 - Introduction



| have a lot of
infrastructure that |
want to rent ...

I need to grow my
infrastructure, but
| do not know for
how long...

I have a surplus of
infrastructure that |
want to make use of

| cannot invest in
infrastructure, |

just started my

business....

| have infrastructure
and middleware and |
can host applications

| want to focus on
application logic and
not maintenance and
scalability issues

I have infrastructure
and provide
application services

| want to access and
edit my documents
and photos from
everywhere..
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Cloud Deployment Models
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Web 2.0
Interfaces

Software as a Service

End user applications
Scientific applications

Office automation, Photo editing,
‘ s . )
Go\jg\e do CRM, and Social Networking

Examples: Google Documents, Facebook, Flickr, Salesforce

I

Platform as a Service

Runtime Environment for Applications

Development and Data Processing Platforms
Examples: Windows Azure, Hadoop, Google AppEngine, Aneka

Virtualized Servers

Storage and Networking
Examples: Amazon EC2, S3, Rightscale, vCloud
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Chapter 2 — Parallel and Distributed
Computing
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Distributed System Stack

—

Applications

\.

User interface for presentation

—

Middleware

Support for heterogeneous resource sharing, communication, and

programming environments for application development

\_
~— Operative System
Execution platform including network connectivity services
L
— Hardware

Computer and network hardware
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function f£1()
{..}

Function 1

Statements
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IPC

Memory

alll

function f2()
{..}

Function 2
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function £J()
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Frameworks for
distributed
programming

IPC primitives for
control and data.

Networking and
Parallel Hardware

[ Operating System }"
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WS technology Stack

WSFL (([ Web Service Flow L
Static > UDDI { Service Discovery |
Direct - UDDI [ Service Publication )
WSDL [ Service Description
SOAP { XML-based Messaging
HTTP, FTP,e-mail, MQ, IIOP, .... L{ Network \
- Z

N (

Security
Management
| Quality of Service




SOAP Messages

POST /InStock HTTP/1.1

Host: www.stocks.com

Content-Type: application/soap+xml; charset=utf-8
Content-Length: <Size>

<?xml version="1.0">

soép:encondingStylez“http//www.w3.org/2001/12/soap—encoding">

--------------- Envelope
<sodp:Envelope xmlns:soap="http//www.w3.0rg/2001/12/soap-envelope”

———— -

Header: Metadata & Assertions

<sé%§:Body xmlns:m=http://www.stocks.org/stock>
<m:GetStockPrice>

4@:StockName>IBM<m:StockName>
<4ﬂ:GetStockPrice>

1
</ddap:Body>
RN

Body: Method Call




SOAP Messages

POST /InStock HTTP/1.1

Host: www.stocks.com

Content-Type: application/soap+xml; charset=utf-8
Content-Length: <Size>

<?xml version="1.0">

144

<sodp:Envelope xmlns:soap="“http//www.w3.0rg/2001/12/soap-envelope
soép:encondingStylez“http//www.w3.org/2001/12/soap—encoding">

----------- Envelope

——— -

' Header: Metadata & Assertions |-,
<sqqp:Header></soap:Header> !
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<sdal B
sqq !
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1
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Body: Execution Result




Chapter 3 — Virtualisation
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Physical Storage
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— Hardware
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[ How it is done? ] [ Technique ] [Virtualization Model ]
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Virtualization — y
%Network Hardware-assisted
Virtualization
Full Virtualization

—  System Level Hardware
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Applications

Hardware

Applications

API calls
Libraries
System calls User
User ISA
Operative System ISA
ISA
Hardware




Least privileged mode
(user mode)

Privileged modes

Most privileged mode
(supervisor mode)
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Hardware
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Virtual Machine Instance

Interpreter

Routines

Allocator

Virtual Machine Manager




Privileged Instructions

User Instructions
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VM VM VM
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User Applications
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* VM Management
* HTTP interface ~
* Access to the Xen Hypervisor User Domains (Domain U)
* Guest OS
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* Hypercalls into Xen VMM
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Xen Hypervisor (VMM)
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* Devices I/O

Hardware
trap

Hardware (x86)
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Chapter 4 — Cloud Computing
Architecture
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Chapter 5 — Aneka: Cloud
Application Platform
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Initialized

IService.Start()

—
- —

Pausing

<Error> IService.Pause()
Running Paused
Resuming
: . IService.Continue
IService.Stop() Stopping ()

Stopped



Chapter 6 — Concurrent Computing:
Thread Programming
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