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Outline

A 1. Amazon's Web Services (AWS):
i Elastic Compute Cloud (EC2)
I Simple Storage Service (S3)
i ElastidviapReduce
i Amazon AWS console
I Key Pairs
A 2. Basic instruments to work with remote server:
I SSH
T Putty
I Xmings
A 3. Amazon Machine Images (AMIs)
I Launching
I Running
I Saving
A 4. Transferring R code and data to and from AWS
I Execution
i Important R packages



Need:

download and instaliree software:

1) R- any version

2) Mozilla Firefox with plugin€lasticFoxMozilla Firefox extensiofor managing your Amazon EC2
account):http://developer.amazonwebservices.com/connect/entry.jspa?externallD5609
andAmazon S3 Firefox Organizer(S3Huxps://addons.mozilla.org/eAJS/firefox/addon/3247/

Registeifor AWS EC2 and S3 accourity://aws.amazon.com), get and keep handy your:
Account Number

Access Key ID

Secret Access Key

509 Certificate, and

Amazon EC2 API Tools

MS Windows users

1. Any IDE for R, e@innR (vww.sciviews.org/TintR/), Downloadhttp://sourceforge.net/projects/tinnr/
2. Xming(www:.straightrunning.com/XmingNote}y/ Downloadhttp://sourceforge.net/projects/xming/
3. WinSCPlink and downloadhttp://winscp.net/eng/index.php

4. PuTTYvww.chiark.greenend.org.uk/~sgtatham/putty/

5. PuTTYgemwww.chiark.greenend.org.uk/~sgtatham/putty/download.html
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ssh (PuTTY)
terminal
window

sSCp
terminal
window

EC2 Instance

bash
R
Tools

53 Images
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Why AWS?

Simpleand convenient to useAn AMI contains your applications,

libraries, data and all associated configuration settings. You simply access
AP  2dz R2y Qi YySSR G2 OZ2yFTAIdzNBE A
R, but also can include any thiparty data that you require.

Available onrdemand overthe Internet whenever you need them. You
can configure the AMIs yourself withgut involving the service provider. Yot
R2Yy QU YSSR (2 2NRSNJIyeé KIFNRgINB

Elasticaccess youcan rapidly provision and access the additional
resources you need. Again, no human intervention from the service
provider is required. This type of elastic capacity can be used to handle
surge requirements when you might need many machines for a short time
In order to complete a computation.

Pay per useThe cost of 1 AMI for 100 hours and 100 AMI for 1 hour is the
same. With pay per use pricing, which is sometimes called utility pricing,
you simply pay for the resources that you use



Amazon's Web Services (AWBNw.aws.amazon.com
Amazon Elastic Compute Cloud (AmagzQi?)

A AmazorElastic Compute Cloud (AmazB€2) is a web service that
provides resizable compute capacity in the cloud. It is designed to
make webscale computing easier for developers.

Amazom@ / HQa aAYLI S S0 aSNBBAOS A
configure capacity with minimal friction. It provides you with
complete control of your computing resources and lets you run on
LYl T2y Qa LINRPOSY 0O2Y LszE@ZyédﬂlceﬂVe@)\
time required to obtain and boot new server instances to minutes,
allowing you to quickly scale capacity, both up and down, as your
computing requirements change. Amaza@Zhanges the
economics of computing by allowing you to pay only for capacity
that you actually use. AmazonEQ®@vides developers the tools to
build failure resilient applications and isolate themselves from
common failure scenarios.


http://www.aws.amazon.com/

Amazon Elastic Compute Cloud (AmazQf

Prices

Standard OADemand Instances
Small (Default)

Linux/UNIX Usage Windows Usage
$0.085 per hour $0.12 per hour

Large

Extra Large

High-Memory OnDemand Instances
Extra Large

Double Extra Large

Quadruple Extra Large

High-CPU OfDemand Instances
Medium

Extra Large

$0.34 per hour
$0.68 per hour

$0.50 per hour
$1.20 per hour
$2.40 per hour

$0.17 per hour
$0.68 per hour

$0.48 per hour
$0.96 per hour

$0.62 per hour
$1.44 per hour
$2.88 per hour

$0.29 per hour
$1.16 per hour



Amazon ElastidapReduce

AmazonElasticMapReducas a web service that enables businesses,
researchers, data analysts, and developers to easily and cost
effectively process vast amounts of data. It utilizes a hobtadoop
framework running on the welscale infrastructure of Amazon Elastic
Compute Cloud (AmazdeC2) and Amazon Simple Storage Service
(Amazon S3).

Using Amazon ElastdapReduceyou can instantly provision as much
or as little capacity as you like to perform datgensive tasks for
applications such as web indexing, data mining, log file analysis,
machine learning, financial analysis, scientific simulation, and
bioinformatics research. Amazon Elad$fiapReducdets you focus on
crunching or analyzing your data without having to worry about time
consuming setip, management or tuning ¢dadoopclusters or the
compute capacity upon which they sit.



Amazon Simple Storage Service
(Amazon S3)

AmazonS3 is storage for the Internet. It is designed
to make webscale computing easier for developers.

Amazon S3 provides a simple web services interfac
that can be used to store and retrieve any amount
of data, at any time, from anywhere on the web. It
gives any developer access to the same highly
scalable, reliable, secure, fast, inexpensive
Infrastructure that Amazon uses to run its own
global network of web sites. The service aims to
maximize benefits of scale and to pass those
benefits on to developers.



AmazonS3, prices

Storage
(Designed for 99.999999999%
Durability)
Pricing Tier
$0.150 per GBFirst 50 TB / Montl
of Storage Used

Tier
First 50 TB /
Month of
Storage Used

Next 50 TB /
Month of
Storage Used

$0.140 per GBNext 50 TB / Mont
of Storage Used

Next 400 TB/ $0.130 per GB Next 400 TB/
Month of Month of Storage
Storage Used Used

Next 500 TB/ $0.105 per GB  Next 500 TB /
Month of Month of Storage
Storage Used Used

Next 4000 TB/ $0.080 per GB Next 4000 TB /
Month of Month of Storage
Storage Used Used

Storage Used / $0.055 per GB  Storage Used /

Month Over
5000 TB

Month Over 5000
B

Reduced Redundancy Storage
(Designed for 99.99% Durability)

Pricing
$0.100 per GB

$0.093 per GB

$0.087 per GB

$0.070 per GB

$0.053 per GB

$0.037 per GB

Data Transfer* Requests
Tier
All Data
Transfer In  30th, 2010** POST, or LI!

Pricing Type Pricing
Free until Jun PUT, COPY $0.01 per
1,000
Requests

First 1 GB / $0.000 per G| GET and Al $0.01 per
month data Other 10,000
transfer out Requests*** Requests

Up to 10 TB /$0.150 per Gl
month data
transfer out

Next 40 TB / $0.110 per Gl
month data
transfer out

Next 100 TB .$0.090 per Gl
month data
transfer out

Greater than $0.080 per Gl
150 TB /

month data

transfer out



Setting up.

2) Firefox

@1 Amazon Web Services Developer Community : Elasticfox Firefox Extension for Amazon EC2 - Mozilla Firefox

File Edit View History Bookmarks Tools Help
g - c g http://developer.amazonwebservices.com/connect/entry. jspatexternallD=609 \'.:'_':,?ﬂ - |\ - Wikiped

2 Most Visited '-.l phones - Google Docs '-.l Google Voice - Inbox | | RoboForm Lo Python 2.5 Document... | | Tinn-R card - default Sun | | Bellevue loc SAS

G'Duglt - '-'" Search - |t [:5] @' a' a' W @ Q [ - Share- :j Sidewiki - T Bookmarks 4a| Translate -

Close

Amazon Web Services Developer Co... | -+

(Sign in to the AWS Management @ Create an AWS Account

amazon
webservices”

AWS Products Developers Community Support Acca
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amazon
webservices”

AWS

Account
Account Activity

Usage Reports

<

Security Credentials

Personal Information
Payment Method
Consolidated Billing

AWS Management Console

DewvPay

Setting up. Get Security Credentials

Sign in to the AWS Management Console Create an AWS Account English

Products Developers Community Supp(< Account >

Security Credentials Welcome, Ale SEEE————) Sign Out
et ot - QD

Access to applications and semvices within AWS cloud is secure and protected in multiple ways. Accessing those
applications and senvices requires the use of special credentials that are associated with your account. There are three
ypes of credentials currently offered by AWS. If you know which security credentials you need, simply select one of the
links below:

Access Credentials: Your Access Keys, X.509 Certificates, and Key Pairs
Sign-In Credentials: Your E-mail Address, Password, and AWS Multi-Factor Authentication Device
Account Identifiers: Your AWS Account ID and Canonical User ID

If you are not sure which security credentials you should use, the link below will help you identify the credentials you need
for the task you want to accomplish:

& Find out which AWS Security Credentials you need

Access Credentials

There are three types of access credentials used to authenticate your requests to AWS senvices: (a) access keys, (b)
X.509 certificates, and (c) key pairs. Each access credential type is explained below.

“» Access Keys [# X 509 Certificates ® Key Pairs

Use access keys to make secure REST or Query protocol requests to any AWS senice APl We create one for you
when your account is created — see your access key below.

Your Access Keys
Created Access Key ID Secret Access Key tatus

August 24, A Q Show ctive (Make Inactive)

Create a new Access Key
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Keep credentials:

Account Number 5170 3

Access Key ID: A N Q

Secret Access Key: ISIu70_
Canonical User Id: cd 2 b
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i \i Install add-ons only from authors whom you trust.

You have asked to install the following itern:

Malicious software can damage your computer or viclate your privacy.

Adobe DLM  [Adobe Systems Incorporated)

http://platformdl.adobe.com/MN05/getPlusPlus/1.6/

Install Mow

Cancel
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AWS

Account

Account

Account Activity
Usage Reports
Security Credentials
Personal Information
Payment Method
Consolidated Billing

AWS Management
Console

DevPay

if

5. Sign in to the AWS Management Console §# Create an AWS Account « English

Products “ Developers ~  Community “ Support

Security Credentials Welcome, Ale < ki | Sign Out
Accou vorcer (N

Access to applications and services within AWS cloud is secure and protected in multiple ways. Accessing those
applications and services requires the use of special credentials that are associated with your account. There are three
types of oredentials currently offered by AWS. If you know which security credentisls you need, simply select one of the
links below:

« Access Credentials: Your Acoess Keys, X 509 Certificates, and Key Pairs
Sign-In Credentials: Your E-mail Address, Password, and AWS Multi-Factor Authentication Device
« Account Identifiers: Your AWS Account ID and Canonical User ID

If you are not sure which security credentials you should use, the link below will help you identify the credentials you
need for the task you want to accomplish:

@ Find out which AWS Security Credentials you need

Access Credentials

There are three types of access credentials used to suthenticate your requests to AWS services: (a) acoess keys, (b) X.509
certificates, and (c) key pairs. Each access oedential type is explained below.

l "V Access Keys [& X.509 Certificates ' bed Key Pairs

Use X.509 certificates to make secure SOAP protocol requests to AWS service APIs.

Exceptions: A 1S3 and A Mechanical Turk instead require your Access Keys for SOAP requests.

Created Status

August 24, 2009

Active
Dovmload (Make Inactive)

Create a new Certificate | Upload Your Ovn Certificate
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Setting up.

3) Firefox Plugins

8 AWS Moragement G VT Frerc T

File Edit View History Bookmarks iquls|ﬂelp

rc o Ok

£ Maost Visited ' phones - Google Dc
IEI@Q* @ WP
LINg

Close (

J. AWS Management Console——

T aws.amazon.com AN
as

‘ Amazon 53 ‘ Amazon EC2

Web Search Ctrl+K
Downloads Ctrl+1
Add-ons

Kmarks

Error Console Ctrl+5Shift+)
53 Organizer

Elasticfox

Page Info

Start Private Browsing  Ctrl+Shift+P
Clear Recent History... Ctrl+5hift+Del

Options...

=c?home

Python 2.5 D

BT

=

Hotmail

+|:r|:ﬂ:|rt Accol

Amazon RI

Amazon EC2 Console Dashboard

Region: =  seaqt v

» EC2 Dashboard

Getting Started
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Set security group (in AWMgm.Con3

(AWS Management Console = I L1 @zon Web Services Y | 53Fox Organizer Y | | Elasticfox Y =+

2= oo s frefertorreEmicmber the password for "alex.zoloet@gmail.com” on amazon.com? [Eemembe:] [NgverforThi.sSite] [ Mot Now ]
i_- aws.amazon.com AWS | Products | Developers | Community | Support | Account
mazon a5CIC
| Amazon 54 ‘ Amazon EC2 MapReduce || CloudFront || Amazon RDS |

Security Groups
Region: = US East - %}‘ Create Security Group x Delete Iﬁ' Show/Hide EE‘ Refresh & Help
ing: All Security Groups 1€ . 1to 2 of 2 It . ¥
> EC2 Dashboard Viewing ¥ ps ~ « < e=e =ms & 2
Name Description
INSTAMCES
O | (@ zgrou az group ssh.rd
. Instances (& zgroup group ssh.rdp
> Spot Reguests O | (@ webserver undefined
(& default default group
IMAGES
» AMIs 1 Security Group selected -l
> Bundle Tasks . ) Group Mame: default
ELASTIC BLOCK STORE L Description: default group
> Volumes owed Connections: \
> Snapshots Connection Method Protocol From Port « To Rort Source (IP or group) Actions
METWORKIMNG 8 SECURITY Al |cmp -1 -1 default group Remove =

» Elastic IPs

All tc 0 6553k default grou
*» Security Groups > P group Remove

*RKey Daire All udp 0 B553p default group Remove
> Load Balancers SSH tep 22 22 67.171.52.10/32 Remove

67.171.52.10/32 Remove
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Set security group (IBlasticfoX-F plugin)

[+ Inbox (11048) - alex.z... = | AWS Management C... = | | Amazon Web Services | || 53Fox Organizer b4 | ;
ﬁ Regions ’ - | QCredentials ’alenz::-llut ! AccountIDs 0 Tools Q

| Volumes and Snapshots | Bundle Tasks | Reserved Instances | Virtual Private Clouds | VPN Connections | Availability Z

/ &
Instancacllmagﬂl KelPai.rs| Security Groups | Elastic IP

Your Groups Group Permissions

QU Ay

Owner # Protocol  From Port/ICMP Type » ToAr/ICMP Code  Source UsernGroup  Source CIDR B
: : icmp -1 1 :def...
webserver undefined tep 0 65535 :def..,
3 zgroup az group ssh,rdp udp 0 65535 :def..,
tep 22 2 67.171.52.10/32
N [tcp a0 80 67.171.52.10/32
Alex@Zolot.us Work with R on Amazon 18
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Choose AM{ Launch InstancaGn AWSMgm.Con}

J AWS Management Console X | | 53Fox Organizer # | Elasticfox

Do you want Firefox to remember the password for "alex.zolot@gmail.com” on amazon.com?

-

.- aws.amazon.com AWS | Products | Developers | Community | Support | Account
L Al:azcm Elastic Amazon
‘ Amazon g3 Amazon EC2 apReduce CloudEront Amazon RDS

Amazon Machine Images

Region: = IS East @}Launch s Spot Reguest IEL Register New AMI E—' De-register f} Pern

i Public Images ~ All Platforms - alexzolot
» EC2 Dashboard “E"'"g( g
AMI 1D Source
INSTAMCES
@ ami-bfcaZade  ale
= Instances Launch Instance
» Spot Requests Request Spot Instance
Edit Permissions
IMAGES De-register AMI

» Bundle Tasks

Alex@Zolot.us Work with R on Amazon
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Choose AM{ Launch InstancéIn Elasticfox-F plugin)

|

AWS Managernent Conscle X | __| S3Fox Crganizer k I Elasticfox = | +=

ﬁ Regions I - ] O Credentials Ialmulu’: - ] Account IDs

Instanchs [ Images 'KeyPai.rs | Security Gmu.psl Elastic IPs | Yolumes and Snapshots | Bundle Tasksl Reserved Instances | Wirtual Private Clouds | YPM Connectior

alexz @@QU Q|NOFi.bter "|

i Manifest State Owhner Visibility = Architecture Platform Root Devic

alexzolot/az_img.manifest.xml

138 Wiew Details ot
Add Tag

ami-288c... alexzolot/az_img.manifest.ml available 5 53 private

Register a new AMI

Deregister this AMI

Migrate AMI and Register

Delete AMI Parts and Deregister
Delete Snapshot and Deregister AMI

Launch in}ancel{s] of this AMI

Copy ID to clipboard
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Choose AM{ Launch InstancaGn AWSMgm.Con}
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