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The Cloud Is Suddenly Everywhere

'Google trends

Scale is based on the average worldwide traffic of cloud computing in all years. Learn more

cloud computing =—— 100
Search Volume index Google Trer| E F
FC

S 2 Forbes
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Vittorio Viarengo, 07-15.10, 12:40 PM ED

The term "cloud computing” may be overused, but the
cloud has lots to offer.
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- and has become a priority on
most chief information officer
agendas, but often when we ask
people within the IT ranks whether they are using cloud
computing or implementing private clouds, they tell us
"no"--even many of those who are far along in their
Past Tech virtualization journeys.
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Current Research Challenges

i Thel.‘e ERETRCUINEN |\ ssive Funding Cuts for Higher
= Time Ed in Governor's 2011-13 (FY12
= Money & FY13) Budget

- CPU power ---------- Forwarded message —----—----

From: Richard Coffey < 0 ! 7@phvs washington edu> I:_:: sar
Date: Jun 24, 2009 2:534 PM

u StO ra g e Subject: [Astro-majors] /astro/net/safel is full!!!!

. To: astro-all{@astro.washington.edu, astro-majors(@astro.washington.edu
= Physical space

= Power or cooling

Hi all,
Our automared messages do not applv to safel because we have not enabled
quotas on this file svstem. Please clean up anv unnecessarv files from

safel and stop writing file to this archive space.

astrolab()5 astro #] df -h /astro/met/safel
Filesvstem  Size Used Awvail Use? Mounted on
pexportl... 5.5 00% /astro/net/safel
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How the Cloud Can Help

w Time
» Less time spent on system & infrastructure issues.
= More time for research.

W Money
= Economical, pay-as-you-go access to resources.
AWS in Education program.

w CPU power
= As little or as much as you need (0 - 104 cores and beyond).

W Storage
= GB, TB, PB on demand.

W Physical space
= No longer “the final frontier.”

W Power or cooling
= Qur problem, not yours.
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Amazon Web Services (AWS)

Ww Compute
= Elastic Compute Cloud (EC2) Environment
= Auto Scaling + Elastic Load Balancing
= AWS Elastic Beanstalk

I\

W Storage
= Simple Storage Service (S3)
= Elastic Block Storage (EBS)

W Database I \ ¥

= Relational Database Service (RDS) ———————
. Log Files

= Amazon SimpleDB (S3)

= Third-Party offerings

Auto Scaling
W Messaging Elastic Load Balancer

= Simple Queue Service
» Simple Notification Service
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Hi-Mem 4XL 68.4 GB
26 EC2 Compute Uni

$ / Hour
US East Region

8 virtual cores

Hi-Mem 2XL 34.2 GB
13 EC2 Compute Units
4 virtual cores

1.00

-

Hi-Mem XL 17.1 GB
6.5 EC2 Compute Uni
2 virtual cores

Extra Large 15 GB
8 EC2 Compute Units

4 virtual cores r——
0.68

Large 7.5 GB
4 EC2 Compute Units

2 virtual cores r__
0.34 \,)

Cluster Compute 4XL 23 GB
2 x Nehalem x5570
33.5 EC2 Compute Units

2 x Nehalem x5570

33.5 EC2 Compute Units,
2 x NVIDIA Tesla “Fermi”
M2050 GPU

small 1.7 GB,
1 EC2 Compute Unit
1 virtual core

p

High-CPU Med 1.7 GB
5 EC2 Compute Units
2 virtual cores

Micro 613 MB
Up to 2 ECUs (for
short bursts)

High-CPU XL 7 GB
20 EC2 Compute Units
8 virtual cores

EC2 Compute Units (HP)
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AWS Management Console
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AWS Security

W Certifications and Validations:
- SAS 70 Type II amazon
- PCI DSS webservices™
- FISMA LOW Amazon Web Services: Overview of Security Processes

November 2009

W Security White Paper

w HIPAA White Paper

W Physical Security
= Military-grade perimeters
= Non-descript facilities
= 3+ levels of two-factor auth

W Data Security : ating HIP
= Redundant data storage e e
= SSH keys for EC2 access -
» Stateful firewall / security groups

Identity and Access Management (IAM)

Multifactor Authentication
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AWS Sample Pricing

W Micro server 24x7, 10 GB disk, 15 GB in, 15 GB out
= $0 (AWS Free Tier for new customers)

W Small server, 24x7, 100 GB Disk, 5 GB in, 5 GB out
= $97.12 / month

W Large server, 24x7, 250 GB Disk, 20 GB in, 20 GB out
= $338.88 / month On-Demand
= $177.84 / month + $1400 3 Year Reserved Instance

W 8 Cluster Compute for 24 hours, 1 GB in, 1 GB out
= $153.60 On-Demand

All prices in US East as of 2011-02-01
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AWS In Education

Enable the worldwide academic community to easily leverage the
benefits of Amazon Web Services for teaching and research.

w Teaching Grants for educators using AWS in courses (plus access to
selected course content resources).

w Research Grants for academic researchers using AWS in their work.

W Project Grants for student organizations pursuing entrepreneurial
endeavors; Tutorials for students that want to use AWS for self-
directed learning.

W Solutions for university administrators looking to use cloud

computing to be more efficient and cost-effective in the university’s IT
Infrastructure.

amazon
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AWS In Education Success Stories

University of Maryland, College Park
"Thanks to the generous support of Amazon Web Services, students were provided AWS access through my
teaching grant which they applied to coursework. The ability to provision Hadoop clusters on-demand gave

students hands-on experience with utility computing and provided a vehicle for completing coursework and a final
project.”

—Jimmy Lin, Associate Professor, University of Maryland, College Park

University of California at Berkeley

"Using AWS for our Web 2.0 Application Development courses has been a phenomenal resource. Administration
was 50 easy that students were able to get their projects deployed quickly, and venture capitalists attending the

final project demos were impressed at the level of polish and creativity that a small student team could produce in
just a few weeks.”

—Armando Fox, Adjunct Associate Professor, University of California at Berkeley

University of California, San Diego

"The generous grant we have received from the AWS in Education program will dramatically increase the reach of
my student group’s collaboration with the National Federation of the Blind (NFB) to develop distributed assistive
computer vision technology for the visually impaired.”

—Serge Belongie, Associate Professor, University of California, San Diego

amazon
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Use of Cloud Computing for Bioinformatics

A collaboration between the San Francisco State University CS Department, SFSU Center for Computing and Life Sciences and Stanford Helix Group
Jinesh Lalan, Mike Wong and Dr. Dragutin Petkovic

Discussion

Looking at the graphs, the performance seems to be
Use of cloud computing for stable and scales linearly.
. . MNoisy Neighbor Problem. A noisy neighbor here
bioinformatics: case study of = . means a Virtual Machine that uses the shared
resgurces disproportionately. Sadly, you cannot choose

Amazon Elastic Compute Cloud EC2 : your neighbors
Metwork Bandwidth issues (Internal as well as
external)
Provides Simple and Easy tutorials to get started using
AWS services
‘Various alternative Instance types. Instance types
specially designed for bisinformatics. Various instance
types have different compute capacity
Public Datasets on AWS can be accessed with no
rharge

System Overview

k d Cloud Computing Vs. Local Cluster
Backgroun )
. . ‘ Chaap=» Zero cost of + Expensives Heawy costof
+ Genomic and proteomic sequencing data have grown - s aquipments, physical space, equipments, physical space,
Cosling, Power, enaling, power, highly paid
masintenance system admin
Highly Stalable and Elastic Fiwed Number of Resources
« Consequently, analysis is intractably computationally =» an scale Besources up [ —
intensive for common PC architectures and building and down as an whan you take carc that the Cluster ks
and operating even a relatively small cluster can be a want natovar or undar utllized
formidable undertaking. Wour Jobs don’t have W wait  « your Jobs have 1o share the
. B . virtual ting cloud drawi n the Quete FESOUMCEs with other clisters
ecently, virtual computing clauds are drawing Rioat access to your Nodes i
attentions for its flexibility since users can create a Researcher with no access + Mo root Access
high perfarmance cluster of any number of virtual 1o a local cluster can have
computing units their results cheaply within
hours.

tremendously in size because of advancing in LocalMadtine
seguencing technology

Time in
Hours

Genome Analysis Resources on AWS

* Publicly available Amazon Machine Images and
Volumes for Bicinformatics

o emi-deSTadl:

Purpose

* Investigate applicability of Amazon Cloud
L& ing EC2 for typical bioinf al
icatians, specifically for per and ease af ©

use .
— + Some of the tools installed on the above AMI's |
= Provide tutarials and setup SW for non-expert users Numberof Nodes PRIMER3, MUSCLE, BLASTZ, EMBOSS, HMIMER, AEADSEC, BOWTIE
5]
+ Databases available on the above mentioned volume
4. Gename sequentes pre-indesed for search with nest-gen signers
ihe Bowtie, Nuownalign

Amazon We b Se rVi ces b UniRel protein databases, ndesed for searching with BLAST [5]

Anazon Web Services

[ 4 s C oot Psstonms i Conipnting Ravcaticins as 2 5ov ek o e i

Methods
We downloaded the Anopheles Gambiae Gene data = !
from Vector Base, mdMIf 1.NCEIf BLAST [http://blast. nebinlm.nib.gov/Blast.cgi]
Installed BLAST [1] Software on the Amazon 1 2. amazon Web Services, [http:/faws.amazon.com]
Machine Image. Already installed on the Cluster : i 3.EC2. [http://aws.amazon.com/ec /]
We ran BLAST on EC2 with 30, 40 and 50 instances | . 4.53. [http:/faws.amazon.com/s3/]
and measured the run time of each, At least three x| 5. CloudBioLinux [http://www.cloudbiclinux.com/]
runs of each number of instances were carried out. " wh EBS g
Instance type used for the research was “Small” (1.7 ,“;‘K‘"::;""”" b Acknowledgements
GB of Memory, 1-1.2 GHz Opteran or Xeon ke I would like to thank the gracious support and
Processor, 1 virtual core} " puidance of Dr. Russ Altman, Dr. Dragutin Petkovic,
Mike Wong, Ljubomir Buturovic

References

We also carried out BLAST runs on a local cluster of sabiackesd
36 cores, 152 GB of Memory and 72 GB of Disks
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Introducing MIT StarCluster

W Open source cluster

}

3 Simplifies creation and management of EC2 clusters

= OpenMPI
= QOracle Grid Engine

W Launch a cluster of EC2 instances:
= One command (“starcluster”) to rule them all
= Passwordless SSH pre-configured
= Security group for SSH access
= Shared disk volume (NFS)

Preinstalled libraries (NumPy, SciPy, etc.)

amazon
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StarCluster Architecture / Terminology

AWS Region

Cluster

Master Node0O0O1

Client

# ' EC2
EC2 or Desktop

1

Config File
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StarCluster Commands

$ Sta rC| u Ste r h e I p <client>: starcluster listclusters

StarCluster - (http://web.mit.edu/starcluster)
Software Tools for Academics and Researchers (STAR)
Please submit bug reports to starcluster@mit.edu

$ starcluster start jb1

Launch time: 2011-01-14T05:43:44.000Z
Zone: us-east-lc
Keypair: keys-jbarr-us-east

$ starcluster sshmaster jbl |[EiSag.

master running i-3fad6653 ec2-50-16-41-160.compute-1.amazonaws.com
node001 running i-3bad6657 ec2-184-73-107-91.compute-1.amazonaws.com
node002 running i1-35ad6659 ec2-174-129-124-218.compute-1.amazonaws.com
node003 running i-37ad665b ec2-50-16-32-211.compute-1.amazonaws.com
node004 running i-31ad665d ec2-50-16-31-114.compute-1.amazonaws.com

$ starcluster listclusters

Eﬂ, Launch Instance Instance Actions | = Reserved Instances | -
= viewing: All Instanc = AllInstance Typ
$ starcluster stop jb1 T —TT
StarCluster Demo Client .‘ 1-47d21a2b ami-08728661 bs m1.small D running
[ 3fadB653 ami-d1c42db8 inst ;] mismall @ running
[ & i-3bad6657 ami-d1c42db8 instz ] mismall @ running
[} 35ad6659 ami-d1c42dbd instz ;] mi.small @ running
& 37ad665b ami-d1c42db8 instance-store mismall @ running
O

31ad665d ami-d1c42db8 inst: are m1.small @ running
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AWS - HPC Use Cases

CFD - Computational Fluid Dynamics OpenVFOAM

. on EC2

W Molecular Modeling
= Eli Lilly, Pfizer
Sequence Analysis

Engineering Design
Energy Trading & Financial Modeling
I/O-intensive Applications
Graphics / 3D Rendering

=

= wm =

amazon
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http://www.openfoam.com/
http://sourceforge.net/projects/cloudflu/
http://cloudbiolinux.com/

AWS at the UW

i

W ['m available for on-campus meetings on Wednesdays
W 10 Gbit connection to AWS via CENIC/PNW Gigapop

€/ eScience Institute WHO WE ARE  WH

How do I run MATLAB on Amazon EC2?

erj | Jarua 5 8
Math 480b: Programming for the Working Mathematician

Course Description

WHO WE ARE

ment

unte
m built on estab
d. Here's how t

Setting up Shibboleth

more [pro

amazon
webservices™




Getting Started

Ww AWS Home page:
W AWS in Education:
W AWS Security:

w AWS Blog:

W AWS Calculator:

W StarCluster:

W Me:

=  @jeffbarr on Twitter
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http://aws.amazon.com/
http://aws.amazon.com/education/
http://aws.amazon.com/security
http://aws.typepad.com/
http://aws.typepad.com/
http://calculator.s3.amazonaws.com/calc5.html
http://calculator.s3.amazonaws.com/calc5.html
http://web.mit.edu/stardev/cluster/
mailto:jbarr@amazon.com
http://www.jeff-barr.com/
http://www.jeff-barr.com/
http://www.jeff-barr.com/

