% ks @ About the Speaker: Stefan Tai _..;...gg_ll..
AIFBO
m Professor,

Cloud Computing & Karlsruhe Institute of Technology (KIT), Germany
FZI = Institute for Applied Informatics (AIFB)
= Karlsruhe Service Research Institute (KSRI)
m Director,
FZI Research Center for Information Technology in
Karlsruhe, Germany

Prof. Dr. Stefan Tai
stefan.tai@kit.edu

From 1999-2007:

m Research Staff Member, IBM T.J. Watson Research Center, New York, USA
Prior to 1999:

m  Eurocontrol Experimental Center, Paris, France

m  Fraunhofer ISST, Berlin, Germany

m  TU Berlin, Germany

2 25Sept2009 . Tai I * a @l H)
= !

i 1
KIT - The cooperation of Forschungszentrum Karlsruhe GmbH and Universitét Karlsruhe (TH) = : - @ - e

Karlsruhe, Germany = S eOrganization

Overview People Research Teaching

Fu% R TS R T

Teewe Welcome to €Organization - 3 new resesrch group dedicated to explore challenging

[T u ressarch problems in the field of service computing.
—
3 ) P - Our multi-giscigiinary group directs its resesrch snd teaching activities o the Intemet in
R | its combined roke s a platform for technical, economic, organizational and social
e 0fienbaon (oo natuorks. L
i " Cloud e

2 A
B Tauniseiart
L

Driven by the ciitical importance of the Web in supporting our incressingly service-ed

s
Vi Arenatia [T TSI ecoromy. we are committed to devise new conospis and teainology to support the e Rarisruhe Insthute of Techno.ogy
Groliashert dasign, development, operation, utiization, and impact anslysis of software service L
o i o infrastructures, platforms and applications. e
- ety o -
g Goarisk Maunss @ e L P 7y ] The eOrganization ressarch group was one of the founders of the Karlsruhe Servios pe
S e Cecum Jd,; Beraéra Lo Ocdomewoic o Research Institute and provides a clear demenstration of KIT's vision of a new oulture, ~~
Saczecin 2 o 3 vvcig [Bertan e of sustainable innovaton - ~
£l b ¥ frigosace - " e = [ e e _— . e -7
BT et ) el I ) f= b £Organization focus ressarch aress are: . -
el @ETIEN Berkn e Pis -7
T hashcker £y \ o i ; snorteuts « Cloud Computing & Cloud Service Enginesring - -
THNL s, (Einay \PUmA i st 3 HockatarOc resening e 2005 « Situational Applications & Collborative Services -~ PPt
o et Lot e e PHedeberg Mz o + Service Value Networks & Servioe Communities _ - b >
= Selgs e g S Deutschiafd | g e Criochin Upeoming events - - --
:.ugwj_ay 7 o O a B smem The research group is part of: e - - q".—. [}
Beigurr i AR oy - - -
s b B .{* Heckarsiimn » Karisruhe Service Ressarch Institute (2H1), KIT P -
N T Janan Pt ] « Institute for Appiied Informaties (AJFE), KIT - P
b 8 < « Information and Froness Enginedring Department (IPE), £Z1 |-~
@ Reims e v e Prag -
it [ gt [ e -7 "
F N B U S
o o e -t m _
A Oiaggenas e - - - r .
T ,_Ié{ﬁ Sgaios L Suigang_ - = -- = Y a'“'
Sumat i = o R i it T R
g L e AIFBD |0 A I SR

Strasbolrg J Acen | alurpark | Henetsg | Pdeatad \PE

A A Z
SO e 5 g FZI

Lo o e ey o g - Lo
o e e o |

www.eOrganization.de

3 25Sept2009 S.Tai @' (TH) 4 25Sept2009 S.Tai

e = @ : .WE

o

.
.




What is Cloud Computing?

e

Gartner's Hype Cycle of Emerging Technologies,

July 2009

expectations

4

Wireless Power,
Internet TV O

Green IT

Video Telepresence

Mesh Networks: Sensor

3D Printing
Augrmented Reality
Surface Computers
Mobile Robots —
Beh avioral E conomic s

i Online Yideo
Corporate Blogging

Harme Health
Monttaring
Public Virtual ¥orldsT

Wideo Search P ikis
Electronic Paper
Tablet PC

lanagement

Context Delivery Architecture
GQuantum Corrputing
3D Flak-Panel Displays

Human Augmertation

Al Hetwork Analysis

Ceveloped Markets
RFID (CaseliPallet)

Speech Recognition

Fraion-Aware Applications

iy Iy
Ower-the-Air Mobile Phone Payment Systerrs,

SIT

Asof July 2009

Technology rw?laalk:;

Trigger Expectations

Trough of

Disillusionm ent Slope of Enlightenment

Plateau of
Produ ctivity

time
Years to mainstream adoption:

Ll

obsolete

©Olessthan2years ©2t5Syears @5to 10years A morethan 10years  ® hefore plateau

S
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MT Cloud Computing: Infrastructure, Platforms, MT
First of all: What are Services? 1} and Software as Services L1
~
Business View Comprehensive IT View : :
View “THE CLOUD"
Service = Service = =T
Deliverable, vs. products Sarvics = Web-based software
- Intr._»r.:(. ¥ Competence-based acti- construct
m |ndividuality vity to co-create value
u Immateriality
o HE CLOUD'S RESOURCES SCALE
means to transport™ value SOA, intaraction via Internat INSTANTLY ’5"—:‘3‘2&"_ :: I;’:‘:w':lorﬂ . WITH USER DEMANDS.,
[ E—— COMPUTE POWER, 5T9 PAY ONLY FOR WHAT YOU USE.
Joint value creation and ICT
N WORLD WIDE WEB
Q‘_ R R _,_ﬁ._.?' Figure Credit: Rackspace
7  25Sept2009 S.Tai :I: b @ __:; 8 25Sept2009 S.Tai :I: forr— @ L __:;




..set in multiple contexts

¢==) Enterprise Computing

¢==) \Web Computing

=) Cloud Economics

k__«'k_)k A A - /
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Cloud Computing is about:

Enterprise-grade systems management
« Under-utilized server resources waste computing power

and energy
¢ Over-utilized servers cause interruption or degradation of service
levels
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Cloud Computing is about:
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Internet-scale service computing

, « Provide and consume sophisticated infrastructure, platforms and
business applications as modular (Web) services

 Disrupt traditional industries and offer rich, highly dynamic
experiences
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Enterprise-grade systems management
» Under-utilized server resources waste computing power
and energy
« Over-utilized servers cause interruption or degradation of service
levels
N J
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Cloud Computing is about:

( . . -
= .- = == Understanding business opportunities

L « Faster time-to-market, and cost-effective innovation processes
« Dynamic (trans-)formation of open service and business networks
- » Leveraging the participation Web and mass programming

J
Internet-scale service computing
, » Provide and consume sophisticated infrastructure, platforms and
business applications as modular (Web) services
« Disrupt traditional industries and offer rich, highly dynamic
experiences
- J
s ™

Enterprise-grade systems management

» Under-utilized server resources waste computing power
and energy

« Over-utilized servers cause interruption or degradation of service
levels
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Our Definition

e

“Building on compute and storage virtualization,
cloud computing provides scalable, network-centric,

abstracted IT infrastructure, platforms, and applications
as on-demand services that are billed by consumption.”

“Cloud service engineering leverages cloud
computing in the context of the Internet in its combined
role as a platform for technical, economic,
organizational and social networks.”

13 25Sept2009 S.Tai
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To keep in mind: Three Dimensions

Cloud Service
Engineering

Business opportunities

J

ML Internet-scale service
\3‘1\,;‘“ computing

Enterprise-grade
systems management
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Clouds vs. Grids

ST

Eartrwton it of Tetwdegy
Cloud Computing Grid Computing
Objective Provide desired computing platform Resource sharing
via network enabled services Job execution
= Infrastructure One or few data centers, Geographically distributed,
c heterogeneous/homogeneous heterogeneous resource, no central
o resource under central control, control, VO
E) Industry and Business Research and academic organization
L:L Middleware Proprietary, several reference Well developed, maintained and
implementations exist (e.g. Amazon) documented
Application Suited for generic applications Special application domains like High
Energy Physics
User interface Easy to use/deploy, no complex user Difficult use and deployment
interface required Need new user interface, e.g.,
_ commands, APIs, SDKs, services ...
©
g Business Model Commercial: Pay-as-you-go Publicly funded: Use for free
= E
© Operational Model Industrialization of IT Mostly Manufacture f
% Fully automated Services Handcrafted Services 5
L "
& Qos Possible Little support =
e
2
On-demand provisioning | Yes No 8
E
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Cloud Architecture and Ecosystem
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Organizational Cloud Architecture:
Public-/Hybrid-/Private-Cloud

e
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Technical Cloud Architecture:

Cloud Computing Stack

m Generic Approach
m Layered architecture

m Everything as a Service concept

= Standard layers
s Infrastructure as a Service
s Platform as a Service
m Software as a Service
m Extra Layers
= Human as a Service

» Administration/Business Support
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Infrastructure as a Service ............I

m Infrastructure

Services
ViasolESaroe & = Storage
o e e e | % = Computational
5““2::$:‘*““““mmm u Network
o s Database
[ el = e.g. Google Bigtable,
Resource Se1 GoogleFS, Hadoop
Vitual Resource et T MapReduce,
1 HadoopFS
s "'M'I m Resource Set
= Machine Images
= e.g. EC2, Eucalyptus
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Platform as a Service

20 25Sept2009 S.Tai

SKIT

m Programming
Environment

= Programming Language,
Libraries

= e.g. Django, Java

m Execution Environment
= Runtime Environment

s e.g. Google App Engine,
Java Virtual Machine

T
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Software as a Service ——h_- L1

u Applications
a User Interface
= Frontend Application
= e.g. Google Docs,

Human as a Service _..;..gg.I

a Crowdsourcing

m Enabling Collective
Intelligence

i Crowdsourcing &.0. Mechanical Turk E
Yahoo Emall | temaon kg Sevces <o s | | 8 = e.g. Mechanical Turk
- Appllcatloq Services m Information Markets
s Webservices Interface .
i i = Prediction of events
= Basic or Composite .
k = e.g. lowa Electronic
m e.g. Opensocial, Markets
Google Maps
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Administration/Business Support ............I Cloud Architecture - Cloud Players ﬂ

m Available on all layers

UoRRIIS|UIIRY
Joddns ssausng

m Administration

m Deployment

u Configuration

= Monitoring

s Life cycle management
m Business support

= Metering

= Billing

= Authentication

= User management

ampsbavey spAs-ayn Busopuoy ‘LogemByees JeRuicig
WawabieuR 1957 IR B Eala

23 25Sept2009 S.Tai I == @ erue (TH)
-

od
-+ High-value SPs
— A ERA
=
N
N

oddng ssousng

%%%

Basm: SPs

o b

v A Infrastructure SPs

25 Sept 2009 S. Tai

T
i
a
:




m Cloud infrastructure service providers — raw cloud
resources
laaS (infrastructure-as-a-service)

u Cloud platform providers — resources + frameworks; PaaS
(platform-as-a-service)

m Cloud intermediaries — help broker some aspect of raw
resources and frameworks, e.g.,
m server managers, application assemblers, application hosting

m Cloud application providers (SaaS)
m Cloud consumers — users of the above

[Thanks to M. Maximilien, IBM]

@I At K (TH)
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Players: Providers _..;...gg_ll..

m Programmatic access via Web Services and/or Web APIs

m “Pure” virtualized resources
= CPU, memory, storage, and bandwidth %gﬁggm
m Data store

Versus Cloud Computing

Brought ta you with the powe of the
Joyent Accelerator”

m Virtualized resources plus application framework

m (e.g., RoR, Python, .NET)

s Imposes an application and data architecture
= Constrains how application is built

Google App Engine

@® Live Mesh.....

[Thanks to M. Maximilien, IBM]

@I At K (TH)
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Players: Cloud Intermediaries ............I

m Resells (aspects of) raw cloud resources, with added value
propositions
m Packaging resources as bundles

= Facilitating cloud resource management,
e.g., setup, updates, backup, load balancing, etc.

= Providing tools and dashboards
m Enabler of the cloud ecosystem

& 2imory
. RIiGHTSCALe" +
morph *ri
G elastra enomaly

£° 4| heroku cohes?vel—_jy

— assemble. deploy. manage /,(

[Thanks to M. Maximilien, IBM]
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Players: Application Providers ﬂ

m Software as a Service (SaaS):
Applications provided and consumed over the Web

m Infrastructure usage (mostly) hidden

Microgodt

o

i 3 Li
"
sforce.com caumcetive
@uccess On Demand:” C l
Apps 8
] Gmail i Gocgle Docs
E£mad with up 10 26 GB of storage per L0 Gratn, shane and coilabomte cn
‘custom email sddress, mal search documents in reaktime.
00k and integrabed oha.
[ Google Calendar ¥ Google Sites
) Coondrate mustiegs ard company WL+ Oreston sharieg for leam
Eaety with phaenbis calandam infewmation.
i) Google Talk ™, Security and compliance
%" Froo tnxt and voioe caling arcund the & Sat emad policies and oo
world. deleted messages.
[Thanks to M. Maximilien, IBM]
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Cloud Software

10Gen MosgoDs | Gisbus Toohe | Tiera Ao Loake
Gracin Coerance -| i Opeatienits
Gemstone Gemfire — Begwull
Apache CouchDb | Sun Grid Engise Encmaly Esomalive
Agache Hiae - Hadosp - Mitex Wetworks
The patati Spsnciond | v
CohesiveF T VPN Cubed
Cloud e —

Ecosystem o ..":2:;.."‘?'1‘ ==

Development & Blling  Financials Legal
Purpase Intelligence  Integration Testing ela Systems Concer | Dirsetim ety Zahe -
Force.com |- hater OB Amaron 505 |- Keynste Systems evapt mi mi mimmm‘-
reios - Quantive - MuleSource Male | Mercury Opticurce Workday. Fios - StrestSmarts - Google Apps -
Lasglump. |- Clouss Anabytics | OmDemand L soasTa Radi2 Beard. Sttt Success 4 Desktoptms -
Applet - sk Logic e - siymee v Metrics Faratens |
Relibase 2 anabyties [ Seapogic L aptans OustarSaven -
‘Bunges Labs Conect |- LogiXML [~ OpSource Connest b LoadSteem
Gosgle App Ingine [~ Oco [ Cant beon - Coltabret Human Content  Backup & CRM  Document
Engins Yara rocana [Hesonwm [ o Recavery  wessuis
Canpla {- Fivotgisk | gaip Tales Clckabiliy JangheDisk | Faraturs = NetDocements -
flmp |- Sterna | Smaplogic ssss  Database m] W] Moryo  Responsrs o Guestys -
M5 Arwee Services |- ColdLight Wewron | Solution Facks [n— ICINE. Commabeint | Imanda Cloud -f Rightnge -| Duclanding -
""’"';““- | Infobeigat |- Applas Asywbere |y concsere Backup | Salessorcn.com Aconex -
e vertica - Hubspan Fathon2t Social  OpenRsH- Liq Xythes -
R Microsaft 505 Collaboration  Networks ~ S/esciy— ssOymanics - Kngmicsge -
Oracle On |
C ® ) “j H} Demand Springcn
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Cloud Computing by example: AWS

-
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Cloud computing by example: AWS

Amazon Web Services (AWS) Cloud Offerings:

m Amazon Elastic Compute Cloud (Amazon EC2)
Amazon Simple Storage Service (Amazon S3
Amazon Simple Queuing Service (Amazon SQS)
Amazon SimpleDB

1T
Amazon Elastic MapReduce .“-'
Amazon CloudFront
Amazon DevPay
AWS Import/Export

ST

e I o DT

mazon
i webserwces*-

!I - faundas 1205
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Amazon Simple Queue Service (SQS)

TLT. Contadt Us | Craste an AWS Account
' amazon
services- About AWS Support Your Account
T Tiraniraciure Services™  Mame » Products > Amazon Simple Queun Service (Amazan 35}
* Amazon Llastis Compute O W TR, Y
Cloud [Amazon EC2) N T b %

» Amazan SimpleDa

» Amazan Simple Starage
Service (Amazen £3)

Amazon Simple Queue Service (Amazon SQS)

= Arnazan CloudFrant
* Amazon Simple Queae
Service (Amazon 5Q5)
* AWS Premium Suppost
= Payments & 8llling
* On-Demand Workforce
= Alexa Web Services

Amazon Smple Queue Service (Amazon SQS) offers 3 rehable, highly
scalable, hosted queve for stoning messages as they travel between
computers. By usang Amazon 505, developers can simply move data
between of thewr st that petform
dfferent tasks, without Insang messages of requinng each component to
be always avadable. Amazon 505 makes it easy to build an automated
workflow, working in close conjunction with the Amazon Elastic Compute
Cloud (amazon BCF) and the other 2WS infrastructure web serdoes.

= Amazon Fulliliment &

Amazon SQS works by exposing Amazon's web-scale messaging
infrastructure as a web service. Any computer on the Intemet can add or
read messages without any instalied software or special firewall

nfigurations. Comg % of appheations: wang Amazon SQS cn mn
independenty. and do not nesd to be on the same network, developed
with the same technologies, or running at the same time.

Related Services
+ AWS Premium Suppart
o a3 ta aur
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Amazon Simple Queue Service (SQS)

e

m “Message queuing in the Cloud”

m Basic message queuing model, except: queues are hosted by
Amazon, and queues are accessed using Web service protocols

Simple API
Platform agnostic
Basic support for access control and message locking

Reliability
= Runs within Amazon's high-availability data centers
= Messages stored redundantly across multiple servers and locations

m Scalable to millions of messages a day

25Sept2009  S. Tai T L : (TH)
r
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SQS Functionality

SIT

Developers can create an unlimited number of Amazon SQS
gueues, each of which can send and receive an unlimited
number of messages.

New messages can be added to a queue at any time. The
message body can contain up to 8 KB of text in any format.

A computer can check a queue at any time for messages waiting
to be read.

A message is “locked” while a computer is processing it, keeping
other computers from trying to process it simultaneously. If
processing fails, the lock will expire and the message will again
be available.

Messages can be retained in queues for up to 4 days.
Developers can access Amazon SQS through standards-based

SOAP and Query interfaces designed to work with any Internet-
development toolkit.

Source: aws.amazon.com
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SQS AP ST

CreateQueue: Create queues for use with your AWS account.
ListQueues: List your existing queues.

DeleteQueue: Delete one of your queues.

SendMessage: Add any data entries to a specified queue.

ReceiveMessage: Return one or more messages from a

specified queue.

m DeleteMessage: Remove a previously received message from a
specified queue.

m SetQueueAttributes: Control queue settings like the amount of

time that messages are locked after being read so they cannot

be read again.

m GetQueueAttributes: See information about a queue like the
number of messages in it.

Source: aws.amazon.com

Universitat Karisruhe (TH)
Fisbareh Lnhviemity - foonces 1605
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Sample SOAP request of sending a message
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POST /MyQueue HTTP/1.1
Host: queue.amazonaws.com
<other HTTP headers here...>

<?xml version="1.0" encoding="UTF-8" ?>
<soapenv:Envelope
xmlIns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance'>
<soapenv:Header
xmIns:aws="http://security.amazonaws.com/doc/2007-01-01/"">

<aws:AWSAccessKey 1d>1D9FVRAYCP1VJIS767E02EXAMPLE</aws : AWSAccessKey 1d>
<aws:Timestamp>2008-02-10T23:59:59Z</aws: Timestamp>

<aws:Signature>SZf1CHmQ/nrzZbsrC13hCZS061ywsEXAMPLE</aws:Signature>
</soapenv:Header>
<soapenv:Body>
<SendMessage xmlns="http://queue.amazonaws.com/doc/2008-01-01"">
<MessageBody>This is my message</MessageBody>
</SendMessage>
</soapenv:Body>

</soapenv:Envelope> Source: aws.amazon.com

Universita TH)
Fiisbareh Lnhviemity - foonces 1605
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SQS Pricing M—I

Pricing

Pay only for what you use. There is no minimum fee. Estimate your monthly bill using AWS Simple Monthly
Calculator.

Please note that Amazon SQS introduced a new WSDL and pricing plan on February 6, 2008.

Pricing for the current WSDL (version 2008-01-01)
Requests
%$0.01 per 10,000 Amazon 5QS Requests ($0.000001 per Request)

Amazon 5QS requests are CreateQueue, ListQueues, DeleteQueue, SendMessage, ReceiveMessage,
DeleteMessage, SetQueueAttributes and GetQueueAttributes

Data Transfer

%$0.100 per GB - all data transfer in

%$0.170 per GB - first 10 TB / month data transfer out
$0.130 per GB - next 40 TB / month data transfer out
%$0.110 per GB - next 100 TB / month data transfer out
%$0.100 per GB - data transfer out / month over 150 TB

Data transfer "in” and "out” refers to transfer into and out of Amazon SQS. Data transferred between Amazon

Amazon Simple Storage Service (S3) _..;..gg.I

Contact Us 5 Create an AWS Account

amazon

mbmsm About AWS Products Solutions Resources Support Your Account

 Infrastructure Services Home > Products > Amazon Simple Storage Service (Amazon S3)

Amazon Elastic Compute

Cloud (Amazon EC2)

Amazon Simplel . .

— e srage AMazon Simple Storage Service (Amazon S3)
Service (Amazon 53)

Amazon CloudFront

Amazon Simple Queue

Service (Amazon 5Q3) Amazon S3 is storage for the Internet. It is designed to make web-scale __Sign Up For Amazon §3 D

AWS Premium Support computing easier for developers.
¥ Payments & Billing Amazon S2 provides a simple web services interface that can be used to
¥ On-Demand Workforce 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, fast, inexpensive data storage 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.

¥ Alexa Web Services

. Amazon Fulfillment &
Associates

This page contains the following categories of information. Click to jump down:

Not a Developer?

Amazon S3 Functionality Amazon S3 Design Requirements

5Q5 and Amazon EC2 in the U.S. is free of charge (i.e., $0.00 per GB). Data transferred between Amazon 5Q5 and Pricing Amazon S3 Design Principles
Amazon EC2 in the E.U. will be charged at Internet Data Transfer rates on both sides of the transfer. + Search for consumer Resources Intended Usage and Restrictions
Source: aws.amazon.com storage solutions built on
L 5 (TH; = L ; (TH
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Amazon S3 M_I

m  Write, read, and delete objects containing from 1 byte to 5 gigabytes of
data each. The number of objects you can store is unlimited.

m Each object is stored in a bucket and retrieved via a unique, developer-
assigned key.

m A bucket can be located in the United States or in Europe. All objects
within the bucket will be stored in the bucket’s location, but the objects
can be accessed from anywhere.

u Authentication mechanisms are provided to ensure that data is kept
secure from unauthorized access. Objects can be made private or
public, and rights can be granted to specific users.

m Uses standards-based REST and SOAP interfaces designed to work
with any Internet-development toolkit.

m Built to be flexible so that protocol or functional layers can easily be
added. Default download protocol is HTTP. A BitTorrent™ protocol
interface is provided to lower costs for high-scale distribution.
Additional interfaces will be added in the future.

m Reliability backed with the Amazon S3 Service Level Agreement.

Source: aws.amazon.com
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S3 Design Principles ﬁ ﬂ

)

m Decentralization: Use fully decentralized techniques to remove
scaling bottlenecks and single points of failure.

m Asynchrony: The system makes progress under all
circumstances.

m Autonomy: The system is designed such that individual
components can make decisions based on local information.

m Local responsibility: Each individual component is responsible
for achieving its consistency; this is never the burden of its
peers.

m Controlled concurrency: Operations are designed such that no
or limited concurrency control is required.

m Failure tolerant: The system considers the failure of components
to be a normal mode of operation, and continues operation with
no or minimal interruption.

40 25Sept2009 S.Tai
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S3 Design Principles (cont.) &K )fe b1}

s

m Controlled parallelism: Abstractions used in the system are
of such granularity that parallelism can be used to improve
performance and robustness of recovery or the introduction
of new nodes.

m Decompose into small well-understood building blocks: Do
not try to provide a single service that does everything for
everyone, but instead build small components that can be
used as building blocks for other services.

m Symmetry: Nodes in the system are identical in terms of
functionality, and require no or minimal node-specific
configuration to function.

m Simplicity: The system should be made as simple as
possible (but no simpler).

41 25Sept2009 S.Tai —I__ L - (TH)
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Sample Code: Developer Community _..;..gg.I

Contz

amazon

webservices™ About AWS Products Solutions Resources

Home > ... = Amazon Simple Storage Service > Sample Code & Libraries

Category: Sample Code & Libraries

Want to share your code? Submit your code.

Documents in Category GotoPage:[12 34 5| Next]
Sort by: ect ot

— Filter by Document Type: Select -
= Manager for Amazon CloudFront
A Windows application for uploading files to Amazon 53 and distributing them through Amazon
CloudFront.
Last Modified: Jan 2, 2009 2:16 PM
hs3: Haskell S3 Library
hS3 is a Haskell library for accessing Amazon 53.
Last Modified: Jan 2, 2009 12:00 PM
= LitS3 - A Small and Fast C# Library for Amazon S3
LitS3 is a library written in C# that provides comprehensive and straightforward access to Amazon 53

for .NET developers.
Last Modified: O

i

i

08 9:24 AM

=| Code Sample for "Using S3, EC2, SQS, Lucene and Ruby for Web Spidering™
This code sample goes along with the "Using $3, EC2, SQS, Lucene and Ruby for Web Spidering”
article. The article and accompanying code show how Ruby and Rails developers can use freely
available tools and simple techniques to spider sites and then,
Last Modified: Sep 21, 2008 1:51 P
=| Programming Amazon Web Services - Example Code
Example cods from the book Programming Amazon Web Services.
Last Modified: Sep 21, 2008 1:24 PM
= Command-line Access to S3
A Perl scriot to access S3 from the command line. Has commands to work with S3 "ourelv” or
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Sample S3 REST Usage #.I

m Use standard HTTP requests to create, fetch, and delete buckets and objects

m  Atypical REST operation consists of a sending a single HTTP request to
Amazon S3, followed by waiting for an HTTP response. Like any HTTP request, a
request to Amazon S3 contains a request method, a URI, request headers, and
sometimes a query string and request body. The response contains a status code,
response headers, and sometimes a response body.

u Following is an example that shows how to get an object named "Nelson" from the
"guotes" bucket.

GET /Nelson HTTP/1.1

Host: quotes.s3.amazonaws.com

Date: Wed, 01 Mar 2006 12:00:00 GMT

Authorization: AWS
15B4D3461F177624206A:xQE0diMbLRepdf3YB+FIEXAMPLE=

HTTP/1.1 200 OK

x-amz-id-2:
gBmKRCcEWBBhHBEXAqsKU/eg24V3jflkWKN9dJip1L/FpbYr9F Dy7wWFurfdQOEMcY
x-amz-request-id: F2ABCCCA26B4B26D
Date: Wed, 01 Mar 2006 12:00:00 GMT
Last-Modified: Sun, 1 Jan 2006 12:00:00 GMT
ETag: "828ef3fdfa96f00ad9f27c383fc9ac7f
Content-Type: text/plain

Content-Length: 5

Connection: close

Server: AmazonS3

ha-ha Source: aws.amazon.com
1 Universits (TH)
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S3 Pricing ﬂ

United States Europe

Storage Storage

$0.150 per GB - first 50 TB / month of storage used
$0.140 per GB - next 50 TB / month of storage used

$0.180 per GB - first 50 TB / month of storage used
$0.170 per GB - next 50 TB / month of storage used
$0.130 per GB - next 400 TB /month of storage used $0.160 per GB - next 400 TB / month of storage used

$0.120 per GB - storage used / month over 500 TB $0.150 per GB - storage used / month over 500 TB
Data Transfer Data Transfer

$0.100 per GB - all data transfer in $0.100 per GB - all data transfer in

$0.170 per GB - first 10 TB / month data transfer out
$0.130 per GB - next 40 TB / month data transfer out

$0.170 per GB - first 10 TB / month data transfer out
$0.130 per GB - next 40 TB / month data transfer out
$0.110 per GB - next 100 TB / month data transfer out $0.110 per GB - next 100 TB / month data transfer out

$0.100 per GB - data transfer out / month over 150 TB $0.100 per GB - data transfer out / month over 150 TB

g Requests Requests

o

g $0.01 per 1,000 PUT, COPY, POST, or LIST requests $0.012 per 1,000 PUT, COPY, POST, or LIST requests

N

E $0.01 per 10,000 GET and all other requests+* $0.012 per 10,000 GET and all other requests#*

@

g * No charge for delete requests * No charge for delete requests

@

. Data transfer “in” and “out” refers to transfer into and out of an Amazon S3 location (i.e., US or EU).

8 Data transferred within an Amazon S3 location via a COPY request is free of charge.

5 Data transferred via a COPY request between locations is charged at regular rates.

% Data transferred between Amazon EC2 and Amazon S3 within the same region is free of charge (i.e., $0.00 per GB). Data transferred between
Amazon EC2 and Amazon S3 across regions (i.e. between US and EU), will be charged at Internet Data Transfer rates on both sides of the transfer.
Storage and bandwidth size includes all file overhead.
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Amazon EC2 L
Contact Us O Create an AWS Account
amazon
web services” About AWS Products Solutions Resources Support Your Account

T Infrastructure Services Home > Products > Amazon Elastic Compute Cloud (Amazon EC2)

Amazon Elastic Compute

Cloud (Amazon EC2)

Amazon Simple .

o S e Amazon Elastic Compute Cloud (Amazon EC2)
Service (Amazon 53)

Amazon CloudFront

Amazon Simple Queue

Service (Amazon SQS) Amaza  Amazon Elastic Compute Cloud (Amazon EC2) is a web service that

AWS 5 provid| - - . . . .
Fremium Suaped web.s Provides resizable compute capacity in the cloud. It is designed to make
# Paynients& Billing web-scale computing easier for developers.
* On-Demand Workforce Amaza
configy

% Alexa Web Services . . . . .
contro] Amazon EC2's simple web service interface allows you to obtain and

# ﬁ':;ﬂ:é:lf'"mm& E’;“ﬂ";’k configure capacity with minimal friction. It provides you with complete
quickyy  control of your computing resources and lets you run on Amazon's
LQYQ:I‘I'; proven computing environment. Amazon EC2 reduces the time required
Running Databases on ec2pr  to obtain and boot new server instances to minutes, allowing you to
EC2 andis(  quickly scale capacity, both up and down, as your computing
" requirements change. Amazon EC2 changes the economics of computing
Thisp: by allowing you to pay only for capacity that you actually use. Amazon
EC2 provides developers the tools to build failure resilient applications

and isolate themselves from commen failure scenarios. [TH
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Amazon EC2 _..;..gg.I

m EC2 presents a true virtual computing environment, allowing you to use
web service interfaces to launch instances with a variety of operating
systems, load them with your custom application environment, manage
your network’s access permissions, and run your image using as many or
few systems as you desire.

m Create an Amazon Machine Image (AMI) containing your applications,
libraries, data and associated configuration settings. Or use pre-
configured, templated images to get up and running immediately.

= Upload the AMI into Amazon S3. Amazon EC2 provides tools that make
storing the AMI simple. Amazon S3 provides a safe, reliable and fast
repository to store your images.

m Use Amazon EC2 web service to configure security and network access.

m Choose which instance type(s) and operating system you want, then start,
terminate, and monitor as many instances of your AMI as needed, using
the web service APIs or the variety of management tools provided.

m Determine whether you want to run in multiple locations, utilize static IP
endpoints, or attach persistent block storage to your instances.

m Pay only for the resources that you actually consume, like instance-hours
or data transfer.

v e —— P Uravarany - S 823
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EC2 Instance Types i

Standard Instances

Instances of this family are well suited for most applications.
Small Instance (Default) 1.7 GB of memory, 1 EC2 Compute Unit (1 virtual core with 1 EC2 Compute Unit),
160 GB of instance storage, 32-bit platform

Large Instance 7.5 GB of memory, 4 EC2 Compute Units (2 virtual cores with 2 EC2 Compute Units each),
850 GB of instance storage, 64-bit platform

Extra Large Instance 15 GB of memory, 8 EC2 Compute Units (4 virtual cores with 2 EC2 Compute Units
each), 1690 GB of instance storage, 64-bit platform

High-CPU Instances

Instances of this family have proportionally more CPU resources than memory (RAM) and are well suited for
compute-intensive applications.

High-CPU Medium Instance 1.7 GB of memory, 5 EC2 Compute Units (2 virtual cores with 2.5 EC2 Compute
Units each), 350 GB of instance storage, 32-bit platform

High-CPU Extra Large Instance 7 GB of memory, 20 EC2 Compute Units (8 virtual cores with 2.5 EC2
Compute Units each), 1690 GB of instance storage, 64-bit platform

EC2 Compute Unit (ECU) — One EC2 Compute Unit (ECU) provides the equivalent CPU capacity of a 1.0-1.2 GHz
2007 Opteron or 2007 Xeon processor.
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EC2 Core Concepts ﬂ

m Amazon Machine Image (AMI): an encrypted file stored in
Amazon S3, containing all the information necessary to
boot instances of a customer’s software

= An AMl is like a bootable root disk, which can be pre-defined or
user-built.
a Public AMIs: Pre-configured, template AMIs

» Private AMls: User-built AMI containing private applications, libraries,
data and associated configuration settings

m Instance: The running system based on an AMI

a All instances based on the same AMI begin executing identically.
An instance can be launched in very few minutes. Any information
on them is lost when the instances are terminated or if they fail.
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EC2 Regions & Availability Zones

e

SIT

EC2 Operating Systems

Amazon Machine Images (AMIs) are preconfigured with an ever-growing list of operating systems. We work with
our partners and community to provide you with the most choice possible. You are also empowered to use our
bundling tools to upload your own operating systems. The operating systems currently available to use with your
Amazon EC2 instances include :

Operating Systems

Red Hat Enterprise Linux Windows Server 2003

Oracle Enterprise Linux

OpenSolaris openSUSE Linux Ubuntu Linux
Fedora Gentoo Linux Debian
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EC2 Software Appliances M_I

Amazon EC2 enables our partners and customers to build and customize Amazon Machine Images (AMIs) with
software based on your needs. We have hundreds of free and paid AMIs available for you to use. A small sampling
of the software available for use today within Amazon EC2 includes:

Databases Batch Processing Web Hosting

IBM DB2 Hadoop Apache HTTP

IBM Informix Dynamic Server Condor TIS/Asp.Net

MySQL Enterprise Open MPI IBM Lotus Web Content

Management
Oracle 11g IBM WebSphere Portal Server
Microsoft SQL Server Standard 2005

Application Development Environments Video Encoding & Streaming

Java Application Server Wowza Media Server Pro

JBaoss Enterprise Application Platform Windows Media Server

IBM sMash Windows Media Server
Ruby on Rails

Oracle WeblLoaic Server
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EC2 Pricing: On-demand Instance

United States Europe

Standard On-Demand Instances Linux/UNIX Usage Windows Usage

Small (Default) $0.11 per hour $0.135 per hour

Large $0.44 per hour $0.54 per hour

Extra Large $0.88 per hour $1.08 per hour

High CPU On-Demand Instances Linux/UNIX Usage Windows Usage

Medium $0.22 per hour $0.32 per hour

Extra Large $0.88 per hour $1.28 per hour
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EC2 Pricing: Reserved Instance b1}

United States Europe
Linux/UNIX One-time Fee
Standard Reserved Instances 1yrTerm 3 yr Term Usage
Small (Default) $325 $500 $0.04 per hour
Large $1300 $2000 $0.16 per hour
Extra Large $2600 $4000 $0.32 per hour
High CPU Reserved Instances 1yrTerm 3 yr Term Usage
Medium $650 $1000 $0.08 per hour
Extra Large $2600 $4000 $0.32 per hour
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EC2 Data Transfer _..;..gg.I

Internet Data Transfer
The pricing below is based on data transferred "in" and "out” of Amazon EC2.

Data Transfer In

All Data Transfer $0.10 per GB

Data Transfer Out

First 10 TB per Month $0.17 per GB
Next 40 TB per Month $0.13 per GB
Next 100TB per Month $0.11 per GB
QOver 150 TB per Month $0.10 per GB

u No costs within availability zones
m  $0.01/GB between regions
m  $0.01/GB for public and elastic IP data transfer
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Elastic Block Store (EBS) #.I

United States Europe

Amazon EBS Volumes
$0.11 per GB-month of provisioned storage
$0.11 per 1 million I/O requests
Amazon EBS Snapshots to Amazon S3 (priced the same as Amazon S§3)

$0.18 per GB-month of data stored
$0.012 per 1,000 PUT requests (when saving a snapshot)
$0.012 per 10,000 GET requests (when loading a snapshot)

= For permanent data storage
m Uses S3
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Elastic IP Adresses ﬂ

Dynamic Mapping of IPs to virtual machines

No cost for Elastic IP addresses while in use

$0.01 per non-attached Elastic IP address per complete hour
$0.00 per Elastic IP address remap - first 100 remaps / month
$0.10 per Elastic IP address remap - additional remap / month over 100
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Amazon Management Console (1):
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Amazon Management Console (2): AMIs _..;..gg.I
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Amazon Management Console (3): EBS M_I
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Amazon Management Console (4): Elastic IPs ﬂ
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Amazon Management Console (5): Keys M-I
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Amazon Management Console (6): Security
Groups/Firewall g(“.
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Amazon Command Line Tools ............I

AMI Tools Image Tools Key Pair Tools
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Amazon Elastic Compute Cloud
Developer Guide (APT Version 2008-12-01)

Reforeace Changa Daserigtion Rolense | |2
Tachnical Fag Uute
Anpeadiv Wirdows Shght changes were made to the Amazon £C2 Windows bunding tools, For more 23 Jarwary
Bunding Tools | infarmation an Windaws bunding tools, see funding 3 Windows AML. 3006
[r— Updater
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o Version 3 ‘sianing Guery requests. For more information, aee Guery APL Authenteation. frr—
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mere information, see Request Authertication.
[av— Amazon TE2 naw supports the abibty to lunch isstances n mubple geographicaly | 10
@stnct regians. Thesa cumently include the United States and the new reqion for  Decembar
Ewrope. For more information, see Regeons and Avadlabdity Zones. 2008
windows amazon EC2 vaw offers the Micosolt Windows Server 2003 B2 operating system | 22
Gperating e all Amazon [E3 mstance bypes. For mors mlormation, see Amazon FC3 Runmng | October
System Vilndows. 008
Elastic 1P Amazen £C2 i d with & seres i resukin | 22
Improvements | laster remapping of slastic 1P addreases. Adddcaally, when an address s Detober
, i braken &0 you can reconnect to other | 2008
instances. These changes are transparent and do not affect the APLs or command
- e tools.
= D | Amazen B0S | Amazon EBS enables a sndle Amazon [S2 instance to attach to a heahly avadable, 20 Avaust '
Fastig

[rossrrs) by 2300/ Devel o o

Feadback W

What's New

This What's New i3 assotiated with the 2008-12-01 release of Amazon ECZ2. This guide was last updated on
larwany 37, 2009.

The following table describes the important changes since the last release of the amaron EC2 Developer Guide.
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EC2 SOAP API

Amazon Elastic Compute Cle
Developer Guide (APT Version 7008-13-01)
‘Amazon ELLSOAR ARD 2

List of Oparaticas by | Feedhad: o
{ Walcema - A5 Ralaranca « Amasen L1 SOAP ARL

[rRr—

R——— Amazeon EC2 SOAP API

prr—

The Amazon EC2 APL congsts of web serice operations for every task the servce can perform. This section describes
BulbarisaBesuribySee | 220 Operation in detail

ConfirmProdect Tastas

= artachvolume
EraatakayPair F

* futhorzeSeountyGroupingress
Ereatotesuntytroey

* Bundieinstance

Creatasnagsnat
P + CancellundlaTask
Preletakioy Pain * Confirmbrodutinstance

® CreateSecuntyGroun

* CreateSnapshot

* CreateVahume
DascribeAddrassas
* DeleteReyPar
Duscribeavaiabityre
— » Delatesnapshot
T — 7 * Deregsterimage -
= m " S04P.
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AWS Example:
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Grep the Web M_I
-

SKIT

GrepThe Web — Zoom Level 1

Input dataset (List of
Document Urls)

RegEx——>1  GrepTheWeb

s E—
Application

Subset of
document URLs
that matched
the RegEx

GetStatus

Source: amazon.com

F B 0 PulsTS
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GrepThe Web — Zoom Level 2

e

Input Files
(Alexa Crawl)

StartGrep
RegEx

Amazon
sQs

Manage phases

Controller

User info,
lob statugd

Launch, Monitor,
Shutdown

Amazon

Get Qutput
EC2 te— | Amazon >

Cluster [ Input s3

Qutput

Source: amazon.com

@ Universiat Karisrune (TH)
SR
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Phases of GrepThe Web Architecture

SIT

Launch > Monitor .| Shutdown

Phase Phase g Phase

Cleanup
Phase
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Source: amazon.com

.

) s e 10

GrepThe Web — Zoom Level 3 MT

Eariraton it of Tatralegy
Amazon 505
Billing
Queue
Launch Monitor Shutdown Billing.
Queue Queue Queue Service
Launch Meonitor Shutdown Billing
Controller Controller Controller Controller
Controller 1 Laund

' .+~ Ping
' -

Insert JoblD, Insert Ampakon

Status ' EC2 infa -
!

- WMaster M

SlavesN ———p _
» Status PutFile
DB
6
HDFS Gel File W Source: amazon.com
Amazon Hadoop Cluster on
. t&t Karisruhe (TH)
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Using Queues for Loose coupling

.| Controller | Call Method | Controller Call Method Controller

A inBfromA " B inCfromB c

Tight coupling {procedural programming)

Controller
A

Controller
B

Controller
C

Loose coupling (independent phases using queues)
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Source: amazon.com
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Simple Controller Architecture

GetMessagel() PutMessage()

1. Controller dequeues message from
Queue A

2. Controller executes Tasks (for eg.
Launch, moniter etc)

3 Controller Updates Statuses in status
[xE)

ExecuteTasks () 4. Controller enqueues new message in

S| Queue B
DB

Public Abstract BaseController (SQSMessageQueue fromQueue, SQSMessageQueue
toQueue, SDBDomain domain)

replaceableAttribute()

Source: amazon.com

0 il
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MapReduce

Fowe

=

SIT
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MapReduce Programming Model

Two functions:
m map (in_key, in_value) -> (out_key, intermediate_value) list
m reduce (out_key, intermediate_value list) -> out_value list

OF5 Block 2

IJISBIOC
ID&HMHI

\\ [FS Black 3

fmbndeen

Red! E.
™

.

P

s s s
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Google’s MapReduce

Programming model

Input & Output: each a set of key/value pairs
Programmer specifies two functions:

map {in_key, in_value) 1ist {out_key, intermediate_value)

« Processes input key/value pair

SKIT

B dacee-aek i jiate pairs Example: Count word occurrences
reduce [out_key, list(intermediate value)) => list{out_' map (SEring inpuk_leey, String input_value):

/4 input_key:

/¢ input_value: 4

for sach word w in imput value:
EmitIntermediate(w, "17)¢

name
ument contents

« Combines all intermediate values for a particular key
- Produces a set of merged output values (usually just one,

Inspired by similar primitives in LISP and other languages
a word
st a list of counts

// output_key

/4 output

int result

for each v in intermediate values:
reault += Farzelnt(vir

Enit (Asstring (result))i

http://labs.google.com/papers/mapreduce.html

reduce (String output_key, Iterator intermediate_values):
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MapReduce =L} Hadoop

pmomreemmmommmeme oo ! m OpenSource Apache Software Foundation Project
(Yahoo!)
Stoplobl n http://wiki.apache.org/hadoop/ProjectDescription

Userl
Startlobl

m MapReduce programming model
m Distributed file system (HDFS)
********************************** o m Parallel database

= http://en.wikipedia.org/wiki/Hadoop
= http://code.google.com/edu/parallel/mapreduce-tutorial.html

Store status and
(esults

Service

i Stoplob2

T Hadoop lob
Source: amazon.com
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PaaS Example: Google App Engine % Web Applications on Google Infrastructure ﬂ

"
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Google App Engine:
code.google.com/appengine/

Google
Code
Google App Engine Home [ocs  FAQ
4 Run your web applications on Google's
infrastructure. Build apps on the same scalable
- _ systems that power Google applications.

Try it now
Featured:
Eatest

's
Giftag
lats users
save and
share
their
online
wishlists,
powered
by App
Engine
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BEnaish v | S8s Dirsctar,

Adicles  Blog  Growp  Tems  Dowmload

Getting Started

1 Sign up for an App Engine account

2. Downioad the App Enging SO

3 Resd the Gatling Slarted Gusde

4. Check out the App Gallery 1o see sample
apphcations.

Demonstration
Develoging and deplaying an

op on Google App Enge
GO

Recent Articles

Heey Indbex Building Works

When you add a new index to your app, it must
be populated with data before & can ser
queries. Similarty, when you delete an index
frem your app. its index rows must be remeved
This. article axplaing how that process works.

lications on

L 5 (TH

code.google.com/appengine/docs/
whatisgoogleappengine.html

SIT

m “Google App Engine lets you run your web applications on
Google's infrastructure. App Engine applications are easy to
build, easy to maintain, and easy to scale as your traffic and
data storage needs grow. With App Engine, there are no servers
to maintain: You just upload your application, and it's ready to
serve your users.”

®m “You can serve your app using a free domain hame on the
appspot.com domain, or use Google Apps to serve it from your
own domain. You can share your application with the world, or
limit access to members of your organization.”

m “App Engine costs nothing to get started. Sign up for a free
account, and you can develop and publish your application for
the world to see, at no charge and with no obligation. A free
account can use up to 500MB of persistent storage and enough
CPU and bandwidth for about 5 million page views a month.”
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App Engine Components
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1. Scalable Serving Infrastructure
2. Python and Java Runtime
3. Software Development Kit

4. Datastore

5. Web based Admin Console

b i

T
Google App Engine
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App Engine Developer Account

m Dozens of examples in App Gallery ﬁwﬁg
L ve

» Tools, Communication, Games, News, Finance,
Sports, Lifestyle, Technology, Enterprise

n http://appgallery.appspot.com/ HTF_
m Register as a developer 9, A

n http://code.google.com/appengine

# babelwith.me™

m Free to get started -
= 500 MB storage

= 2 GB bandwidth / day

= ~ 5 million page views / month

)

m Pay-per-use if you need more
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Free Quota and Pricing

e

Resource

‘cPU

Free Quota

Additional

Storage

Equivalent to 5M
pageviews / month
for atypical app

10-12¢ / core-hour

15-18¢ / GB-month

Bandwidth, Outgoing

Bandwidth, Incoming

11-13¢ / GB transferred

9-11¢ / GB transferred

85 25Sept2009 S.Tai
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HuaaS Example: On-demand Workforce

— % .
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Amazon Mturk: www.mturk.com

amazonmechanical turk

Aricial Artificial inteligence Your Account |

ST

e I o DT

Already have an account?
Qualiications Sign in a5 8 Worker | Requester

| Status |

Mechanical Turk is a marketplace for work.
W give businesses and developers access to an on-demand, scalable workforce,
Workers select from thousands of tasks and work whenever it's convenlent.

75,480 HITs avallable. View them now,

Make Money
by working on HITs

HITS - Human Intedigence Tasks - are individual tasks that
vou work on, End HITs 0w,
A= a Mechanical Turk Worker you:

® Can work from home
» Choose your awn wark hours
* Get paid for doing good work

Find an Work mf;:—,
© 0

interesting task

87 25Sept2009 S.Tai

Get Results
from Mechanical Turk Workers
Ask workers to complete HITS - Human fateligence Tasks - and
et results using Mechanical Turk. Get started.
As a Mechanical Turk Requester you:
= Have access to a global, on-demand, 24 x 7 workforce
® Get thousands of HITS completed in mnutes
= Pay cnly when you're satished with the results

Fund your Load your Get
w 51

566

88

SKIT

MTurk Basic Idea

m Amazon Mechanical Turk (MTurk) is a crowdsourcing
marketplace that enables computer programs to co-ordinate the
use of human intelligence to perform tasks which computers are
unable to do.

m Requesters, the human beings that write these programs, are
able to pose tasks known as HITs (Human Intelligence Tasks),
such as choosing the best among several photographs of a
storefront, writing product descriptions, or identifying performers
on music CDs.

m Workers (called Providers in Mechanical Turk's Terms of
Service) can then browse among existing tasks and complete
them for a monetary payment set by the Requester. To place
HITs, the requesting programs use an open API, or the
somewhat limited Mturk Requester site.
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»Human(Intelligence)-as-a-Service"
amazonmechamcal turk

s B 75,545 HITs
Artificial Artificial Intelligence Your Account | HITs \ Qualifications 0o

e

Sign In

AllHITs | HITs Available To You | HITs Assigned To You

HITs - \ )

All HITs
1-10 of 600 Results

Sort by:  HITs Available (most first) -9 Show all details | Hide all details

Find a Price for a Specific Wine

12345 > Next

L)

> Last

Requester: Alan - HM Inc. HIT Expiration Date: Feb 5, 2009 (1 day 23 hours) Reward: $0.03
Time Allotted: 60 minutes HITs Available: 39883

View a HIT in this group

IT Part Descriptions

Requester: Corey Donovan HIT Expiration Date: Mar 5, 2009 (4 weeks 1 day) Reward: $0.05
Time Allotted: 60 minutes HITs Available: 7181

View a HIT in this group

Write a short review on music, books, movies, restaurants, destinations, or anything you choose:

Requester: Vic Dickson HIT Expiration Date: Feb 14, 2009 (1 week 4 days) Reward: $0.30

Time Allotted: 60 minutes HITs Available: 4441

View a HIT in this group |

Find the Product Image on the Manufacturer's Website

Requester: Vitaminlife.com HIT Expiration Date: Feb 9, 2009 (6 days 3 hours) Reward: $0.02

Time Allotted: 60 minutes HITs Available: 3592

View 3 HIT in this group |

Get paid to rate porn (Warning: You WILL see softcore and hardcore pornography!

Requester: Fapseek.com HIT Expiration Date: Feb 6, 2009 (2 days 17 hours) Reward:

Time Allotted:

$0.01

60 minutes HITs

View a HIT in this group

-

1855

Fertig

www.mturk.com [}
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Open Research Challenges and Opportunities,
Select Ongoing Research Activities

90 25Sept2009 S.Tai
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Gartner's Hype Cycle for Cloud Computing,
July 2009
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expectations

Compute

Infrastructure Services

Cloud/Web Platforms

Enterprise Portals as s Service

Elasticity

Cloud Storage

Cloud Security Concerns

Cloud-Enabled BPM Flatforms
i

Cloud-Based E-Mail Services

Cloud Computing
In the Cloud® Security Services

Public Cloud Computingthe Cloud

Real-Time Infrastruciure

‘
Cloud Application Development Tools
Hybrid Cloud Computng
Business Process Uity
Private Cloud Computing
DBMS in the Cloud

Cloud Computing for

the Enterprise

Application

i Virtual Private Infegration as a Service
Cloud Service Cloud Computing Grid Computing
Management Tools Tera architectures
!

Cloud Advertising

Virtualization
Saa5 Sales Force Automafion

Cloudbursng/Overdraft
Cloud Computing/ .
‘SaaS Integration Cloud-Driven Professional

IT Services and Solufons

Cloud Services Govemance

Saas
IT Infrastructure Uity

s of July 2009
Peak of
Technology Trough of Plateau of
Trigger Inflated Disillusionment Slope of P ivi
time "
Years to mainstream adoption: obsolete

Olessthan2Zyears ©2fobyears ®@btol1lyears /A morethan 10years @ before plateau
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Source: Gartner (July 2009)
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Cloud Computing Obstacles and Opportunities

Table 11 Quick Preview of Top 10 Obstacles to and Opportunities for Growth of Cloud Computing.

SKIT

Obstacle

Opportunity
Availability of Service

Use Multiple Cloud Providers; Use ty 1o Prevent DDOS

Data Lock-In Sl.:ml.mhn_ APls: Compalible SW to enable ‘surw_ C umpuu ng

C omldx.umlny and Auditability
Data Transfer Bottlenceks

Pcrfpr_mur_l_ce Unpredictability

S'll.l._ ul:_‘d Systems

SI]dp\hL‘!l\ for Conservation

2
9 | Reputation Fate Sharing Offer erul.:lmn guarding services like those for email

10 | Software Licensing Pay-for-use licenses: Bulk use sales

Above the Clouds: A Berkeley View of Cloud Computing. Armbrust et al., Technical Report No. UCB/EECS-2009-28.
Electrical Engineering and Computer Sciences, University of California at Berkeley, USA, 2009.

THY
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Cloud Research in Karlsruhe AR

m Research, education, and innovation

ST e 5

=MY  ATFBO Fzl

m Inter-disciplinary approach

m Strong industry partnerships, projects, and strategic

alliances —
"L Laborat

SARZEN ] e
ﬂ“!,g...‘.,.. @ zimory ==mrm

m European node in the OpenCirrusTM global, open
Cloud Computing research testbed (I. ABS“"]

93 25Sept2009 S.Tai i i @ | a1 Karisrobe (TH)
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OpenCirrus™
Cloud Computing Research Testbed _..;..gg.I

m An open, internet-scale global testbed for cloud computing
research
= Data center management & cloud services
= Systems level research
= Application level research

m Structure: a loose federation
= Sponsors: HP Labs, Intel Research, Yahoo!
m Partners: UIUC, Singapore IDA, KIT, NSF
= Members: System and application developmen ’

m Great opportunity for cloud R&D

* ' | hp
#= | LABS
»

m http://opencirrus.org
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» Everything-as-a-Service (XaaS)" ............I

Chaudrakand PES ﬁﬂ
Fele 5,2008, HAL- h_@
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Example 1:
Landscape as a service (LaaS), or,
Virtual Private Data Centers (VPDC)

flui’d?‘)'

Operations

96 25Sept2009 S.Tai
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Migrating, resp. Provisioning, an entire
(SAP-) Landscape as a Service ——h_ 13

fl Iuﬁ

LaaS-Architecture

(N : B ﬂu;g'(?:

— VPDC Layer =
Pool /VPDC | n;;v PoollvPDC m;:
Pool 1vPDC —Tm Cloud poat / -
- Pool [ VPDE 1 [ ISAP __efrpx / [SAng pre—
| o B A ap
g g T\
s ~ P
= — |
: !
e { Virtualization Layer |
(= vmware - -u:'a'tmazon
- AL " webservices-
£ n \N};!Et:{i’msgmrzoos
Management and Monitoring Portal = ' f:
e 5 § Hardware Layer
—
/ Network Attached Storage | /Net\w«k\ Computing Ressoun:es[ ? ‘
6 6 6 6 \ Hpswaga Nemuprner / \ Hiades Server Egenera Euwdome 'y ,
Customer 1 Customer 2 Administrator Hoster AN ———
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LaaS Management and Monitoring __ﬂ_gl_! Extending the VPDC to External Ressources _____ﬂ(“'
6 flufd®
\W@bu Opeeaticen.
I nent and 3 VPDC _
Mnﬂllunlrgi- / EV\"M T~

. Backond | f
.f J2EE
ﬂui.a i 4 Instance ‘

e | | ( Poclgateway | RIS
@) . (o) |
il | [ agent ‘

[

e Fum

[ aBap |
™ | Instance

/ vebc
( Pocigateway | [ Sw )
i e
(aBar |
RFC, Imlnnco

|' Agent |

~wi| [ gzeE )

| Instance
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Pool-
gateway |

VM

Pool-
gateway |

VM
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Example 2:
Composing Cloud Services

[LaBs™)

101 25Sept2009  S.Tai

Composing XaaS _..;..gg.I

How can we mashup
an open, authenticated,
~ pay-per-use Hadoop
service?

102 25Sept2009  S.Tai
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Hadoop reality e

1. Reserve servers
2. Install Hadoop on each server

What's missing:

3. Configure one server as namenode, Web Client
another one as jobtracker (all others
are tasktrackers and will execute
map-reduce) Multi-tenant
4. Log into namenode (SSH) support
5. Load data onto namenode
6. Loaq datg onto HDFS Payment
7. Log into jobtracker (SSH)
8.  Start program -
9. Observe SSH shell output for . dProwger
progress independence
10. Load date from HDFS onto
namenode

11.  Get results (SSH)

103 25Sept2009  S.Tai
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Basic Architecture

Presentation Client

Mashup
<> <> <> o o 9
Cloud
Authen- Hadoop as a
Storage tication IPESEE Service Services
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Cloud Services b1k
[Laes™)
<2 <l <X P P P
R Authen- - Hadoop as a CIo-ud
9 tication Y Service Services
ssH Jobs Budget Filesystem ssH
| Jobtracker WS | | Namenode WS |

. HDFS
Priority Budget
Tool

Filesystem

| Filesystem |

@, t Karisruhe (TH)

105 25Sept2009  S.Tai

™

SIT

Cloud Service-specific Modules

Presentation Client

Mashup
< < < o o o
Cloud
MysSQL / Hadoop as a !
SimpleDB Oz P Service Services
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Example 3:
Understanding common Cloud Use Cases

& Cost/Value Estimation _
s
FZI
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Animoto‘s Facebook Scale-up

Number of Rails Mongrel App Servers.
running on Amazon EC2

Mongrels
]

0 4114 4115 4716 47 4018

...and Scale-down

Number of Back-end Worker Servers
running on Amazon EC2

2500

Workers

s 4114 4115 4116 N7 4018

L - @ I - mm
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Cloud Computing TCO
(single consumer viewpoint, laaS focus)

business objectives
« foster innovation
« rapid prototyping
« leverage Web as platform

demand behavior
« seasonal

« temporary spikes

« unpredictable

IT requirements

« scalability

« reliable and stable platform
« high availability

109 25Sept2009  S.Tai

e

Estimate costs
« variable costs

« fixed costs

« time to market

Estimate value
* Business value
+ Economic value

Derive strategies
« Decision processes

« Recommendations

« Business transformation

SIT

Estimating the Value of Cloud Computing

Z Describe the scenario
1 Business Scenario i 3
that captures project 1 Businss Scenario: TimesMaching
1,1 T oo key characteristics. 110 = w | =
” T || Ao || e
Cou || AvodSih || Shortumeio 1.2 o sy || e || et
effiency || violasion market 1
1 Busness scanario: Major League Baseball
= L1 oo e || %0 [ S (=
Senonal “Siashdot
e = et 1,3 e || A | St
" oo || g
+Z Oijective sty || venea || marim -
s || avsitiny || Eorol 1,3 Do e
epoupen ained Sl oo 3 Aefwsencemodel
3,7 fesour
echnica o o || [ ogn | rocemig | Gatamamior
3 .“ 1.4 o [ s | || Eomt
Purchase and insallation
T + 132 G st
(R, Purchase costs, casts of
Cloud Computing senvice® Beferencamodel®*
Storage | Procesing | Data transter 2 ¥ 3 3.3 st
2.1 e 3.1 Sescorcrunn Blll3.4 me [
tcenge | Procemng | Dsewaie ||| sge | Proceming | Data vt
#comparizon
= Purchase additionalblade
it 2.2 ity comos 3.2 e ansnchspace
= Purchas corts, comtaof || ouse talation nd contguraicn
2.3 Ok 3.3 nsutovon,..
Trdirect [ ko
2,4 \ndirer 3.4 s i

Calculate the TCO of the
nextbestalternative IT
infrastructure solution

(opportunity costs).

Calculate the TCO of Cost comparison
O s, Mosso (Rackspl
Computing service. data center connecti

Costeamparizon

donal dstaconte rack space and servens

110 25Sept2009 S.Tai Source: ,Do Clouds Compute? A Framework for Estimating the Value of Cloud Computing®,

M. Klems, J. Nimis, and S. Tai. Springer LNBIP, 2009.

Summary

P
P F0
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u Cloud Computing has the potential to fundamentally
change the way we design the technical architecture and
the business architecture of modern enterprises

Summary and Discussion

m Cloud Computing is a disruptive technology, leading to
creative disruption

112 25Sept2009 S.Tai I i Hedbwe @ unu‘:;




Creative Disruption [Schumpeter] =L}

The opening up of new markets and the organizational development [...]
illustrate the process of industrial mutation that incessantly
revolutionizes the economic structure from within, incessantly destroying
the old one, incessantly creating a new one...

[The process] must be seen in its role in the perennial gale of creative
destruction; it cannot be understood on the hypothesis that there is a
perennial lull.

m Business strategy can never assume an end-state or
equilibrium

m The integrity and identity of any business is to some
degree dependent on the external pressures exerted on it
by the competitive environment; strategic success may be
the greatest threat to future strategic success

Conclusion
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-I- New Book on Cloud Computing (in German) MT
More information: cloudwiki.fzi.de e B Springer-Verlag, September 2009 ez s
@ | VanPage

Welcome 1o F7 Cloud Wik

http://markusklems.wordpress.com/
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Cloud

Sar e

Comput

Wel-basierte dynarmiscne IT-Sar i

www.tinyurl.com/cloudbuch
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Thank You!

e

ke @
ATFBD
=
FZI
Stefan Tai, stefan.tai@kit.edu
www.eOrganization.de
F (D)=l
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