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What Is Cloud computlng’P

“The architecture and
terminology of cloud
computing is as
clearly and precisely
defined as, well,

a cloud.”

Source:
www.opencloudmanifesto.org
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Cloud Computing Problem Space

“It starts with the premise that the data services and architecture should be on servers.
We call it cloud computing —they should be in a ‘cloud’ somewhere. And that if you have the right
kind of browser or the right kind of access, it doesn’t matter whether you have a PC or a Mac or a
mobile phone or a BlackBerry or what have you — or new devices still to be developed — you can
get access to the cloud...”

— Dr. Eric Schmidt, Google CEO, August 2006

Skyrocketing costs

of power, space,
maintenance, etc.

Explosion of data
intensive applications
on the Internet

/ The Cloud data center

Fast growth of connected Advances in multi-core
mobile devices computer architecture
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Cloud computing is...

 Main requirements

— Scalability on demand (elastic and highly virtualized
resources/images, Service Level Agreements — SLA, ...)

— Automated provisioning and ease-of-use (utility
computing + infrastructure, platform, and software as a
service)

— Cost efficiency (minimized startup costs, energy-
saving,...)
 Challenges

— Management (system resources, POWer-saving,
)

— Interoperability and portability (data, applications, and
virtualized images)

— Metering and monitoring (dynamic monitoring of used
resources, accounting, ...)

— Security
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Key Goals - Infrastructure Perspective

How can we provide flexible compute resources
quickly to promote rapid prototyping?

How do we deploy applications that scale up to
meet increasing demands over time?

How do we manage 100,000’s of machines with
minimal human intervention?

How can we make the most efficient use of all the
compute resources in a data center?
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What Can You Do With a Cloud?

Low-barrier prototyping and development

— Setting up and tearing down VMs is extremely fast
— Promotes innovation

Scale-out Web 2.0 applications

— Can clone app server VMs in response to user
demand

Scalable transaction processing

— Support for high end UNIX and mainframe servers
enables secure, reliable backend database support

Data intensive applications
— Grid-like computations supported
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Cloud computing: reality check

e Amazon Elastic Computing — EC2: virtualized images
(DB+Software and middleware+0S), Xen, simple SLA console

e HP/Yahoo/Intel Test Bed: virtualized images, Xen, simple
SLA console

e Research initiatives (RESERVOIR EU FP7 project, previous
projects on grid computing such as EEGE, ...)

e Google App Engine (Software as a Service SAS, Web

applications, Google App Engine, sandbox for management and
security)

e |IBM Blue Cloud: virtualized images (DB+Software and

middleware+QOS), Xen, Tivoli (monitoring and management), simple SLA
console

Others ongoing projects: Eucalyptus, 3Tera, ..
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Google App Engine

Web Application on Google infrastructures :
Application Environment ._»f

— Sandbox: secure environment that distributes Web requests for

the application across multiple servers and starts/stops servers to
meet traffic demands

— Python runtime environment
— Datastore service
— Google Accounts Integration

Preview period, only free accounts are available
— 500 MB and up to 5 million page views a month

— Up to 3 applications

— Scalable quotas

What you need is

— Google App Engine SDK
— Google Account

— Text Editor
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Amazon EC2

e Features * Price
— AMI Amazon Machine Image — lIjg\g(}lonly for the resources that are
 Use pre-configured, » Different SLAs
templated images to get up — Small, Large, Extra
and running immediately. Instances
= Create image containing — Data Transfer Levels
applications, libraries, data - Different prices

and associated
configuration settings

e Restriction: Linux-based

— SLAs example
e Small Instance
— $0,10 per instance-hour

Images _ — 1.7 GB of memory
— Amazon S3 (Simple Storage — 1 EC2 Compute Unit
Service) — 160 GB of instance storage
e Providing safe (?), reliable — 32-bit platform

(?) and fast (?) repository to
store the AMIs
— Amazon EC2 (Elastic
Computing Cloud)

= Web service that lets the
user requisition AMIs Some ... Clouds 9



Amazon EC2

e How does it work?
— Subscribe account
— Get Firefox Plug-In
— Run your image
e Example
Fedora Core 4

— Apache
MySQL

Manage it

Terminal

) EC2 Firefox Ul - Mozilla Firafox

Efe Edit  ‘Yiew Higtory Bookmarks Tools Help

& - - & _L@ [L]

EBgn Up For Amazon ECI

AMIs and Instances | KeyPars | Security Groups|

Available AMIs

P & & i
Vv uvue
AMLID Marifest

> %‘f“‘”

State Owner v Visibiity B
ailable 09903 i ~

ami-c186.., rhddeuanlme,fnwdeus -1.3-086_9352.img. manlfe:st sl
ari-c386.., rbulder-online/nuxdeus-1.3-286_9352.img.manifest. ml

ami-5681... rbuilder-online/aben-0.4.0-x86_9430.img. manfest, xml

ami-0386... rbuilder-onling/nusxdeus-1.3-x86_9327.img.manifest. xml
ami-fO81,., rbulder-onlinefsn-soho-00., 1-x86_2467 img. manifest.xml

ami=0386... rbulder-online/test1-1.0-x86_9326.img.manifest.xml

available 0990341... public
available 0990341... public
avallable 0990341... publc
available 0990341... publc

Launch Permissions

T F RN

o

Lacrier7RE rhuildersanline inusde 0 2 0ef6 35T smamanifest vml suenilable noanaat  oebke
Your Instances
v v
| Reservation ID OnareT Instance ID AL State ~ Key Groups Reason
! L LT i gt ami-62aedb0 1 running jin- -ec2demol... default
| i ) . ami-65aedb00 running n-ecZdemol ... default
|| i wE SR o Afrii-2ShBS34e running doml-12-3... jin-ec2demol... default
T e e = g T S T TOTTRTRT e o v e Tefait
| imemp- L e ] ot ami-25h6534c running domi-12-3... jake-kevpair  default
Done

& s3vox &) [ opennotsbock @
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HP/Yahoo/Intel Test Bed

e Different projects on Cloud
Computing
— Configure the number of hosts
and their memory and disk
— Specify how much it's willing to
pay for the virtualized cluster
through a spending rate

— All of these variables can be
changed at any point without
Interrupting running jobs
Increasing the spending rate will
immediately increase the CPU
share on the cluster nodes

— Possible Hadoop Integration

L&_—IDJ

Nodes: |+
Disk (GiB): 0 DT

Memory (GB): =0 |+
Spending (s/day): [ = 1) ¥
I |> Crests ” @ Restart l [ g Claan l[ wTe:mnalg I

stanus | 0| Coniguration | 01 | heme | 2 moniter | 0 [ Hadoop Jobs |0
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3Tera

Architecture intended to provide an open
framework allowing the development of a Cloud
computing environment that's rigorous enough to
take Web or Enterprise application

Configuration options Architecture

Resource Min Max
CPU's 2 1024 [ |S— 3-rd Party
“““““ Applications
RAM, GB 2 2048
Storage, GB* 750 512,000
IP addresses 32 1024 4y LAY |

Disposable Infrastructure
Virfual appliances, Assemblies, Catalogs, Applications

AppLogic Distributed Kernel
afume store, Distributed VW manager, Logical connection manager, Schedule

Hardware Grid
Commodity servers, IDE/SATA storage, Gigabil Ethernet

Topyuipht & 2042006 ITERA. Iz, AU Rints Rescivid,




Eucalyptus

Open-source software infrastructure for
Implementing Cloud computing on clusters

Linux systems _"'?"_} 7|
Xen (versions 3.*) for virtualization Fucalyptus

Rocks based (open-source cluster
manager) @

Virtual Machines Provisioning
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Eucalyptus

e Eucalyptus Features (1.2 and 1.3)

: =
— Installation //’
» Rocks-based "almost-one-button" binary install Eucalyptus

e Experts-only "you-are-on-your-own" source install
e RPM packages for "non-Rocks" RPM based systems

— Administration

e Adding/approving/disabling/deleting users (via the Web
interface)

e Adding/listing/disabling images (Web interface with
command line use)

e Adding/deleting nodes and clusters (via edit of configuration
files)

— Amazon's EC2 compatibility:
e |n terms of command-line tools
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Xcerion

™ icloud

e Xcerion is an Internet
service providing a
virtual desktop and OS
for free

e Technology

— XIOS/3 XML Internet
Operating System

— XML Virtual Machine
executes the applications

locally instead of in the
cloud

— Cloud used for data
persistence, storing the
users files
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Basic Cloud Computing Architecture

Virtualized Infrastructure Based on Open Source
Linux & Xen

Virtualization: all physical
machines act as virtual machine
Data Center hosts; all workloads run on virtual

machines

IMonitoring IProvisioning Baremetal & Xen VMs

Provisioning: dispense preloaded
T WebSphere virtual machines in minutes

Monitoring: ensure systems that
Provisioning Management Stack go down are recycled quickly
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MapReduce Programming Model

Functional programming that is
easily parallelizable

Persistent Data

Split into two phases:
Map - Perform custom function on all // \\

items in an array | VP Map Map | Map |
Reduce — Collate map results using Q /7
custom function Transient Data
Scales well — computation l
separated from processing
dataflow l

lllustrative example

— Map that squares the value of
numbers in an array

{1, 2,3,4}->{1, 4, 9, 16}
— Reduce that sums the squares : 30

Persistent Data
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Our experience with the Cloud

We currently work with the Cloud Computing Center
at Dublin

— Virtual machine (VM) consolidation for power-saving

— Significant for pervasive computing environment with a
high number of VMs, e.g., one proxy-VM for each node...

=
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The fog has gone...

L .'.H"'_-.
i

... and the
Clouds are

~ disclosed into
the sky!

Thanks for
your
attention!
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Resources and links

 Introductive YouTube video on Cloud
Computing:
http://www.youtube.com/watch?v=
XdBd14rjcsO

e |ntroductive YouTube video on Cloud
Computing
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3Tera

I myarid2 - 3Tera Applogic - Mozilla Frefox

Fle Edt Mew Higtory Bockmarks Took Help

Dashboard | Applications Support
(38 Applogic

F
mygrid2
Status
Account myarid2 CPU Cores m 10,35 (8.00 free)
ApplLogic Version 2.4.2 BETA Memory 1] 18.38GE total (14.73GE free)
System Status Running Storage n 1.89TE total (1.68TE free)
System Uptime 10 days, 3 hours and 44 minutes Bandwidth 1 3.91Gbps total (3. 73Gbps free)
High Availability ok
Applications 2 running
[ Grid shell
Messages
There are no messages at this time
Account Info
Public Network
Application IP Range Metmask Gateway DNS Servers
192.168.123.60 - 192.168.123.70  255.255.255.0 192.168.123.253 192.168.123.18 =
=
Copyright & 2006-2008 3Tera, Inc. All Rights Reserved, License terms. You are logged in as test®3teracom  Logout  Help  About
Done 192168123240 L .
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3Tera

£ https://72.233.4.130 - crm_3tera? - Application Editor - GLD-¥PDC-DL2-BCK-17-17-4 - 3tera Applogic - Mozilla Firefox

File  Edit  Options  Help

ISVStem | |E% ﬂﬂ@ Mlqﬂﬂ ﬂg ﬂ | crm_3tera2 main

b

» [Database Appliances

¥l

* f—
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q | IE
Io
* Gateways e u,_?x g
net  m
: ot —fron] http 1
* [— * [— — out2 —--— —nfs ¥ canfig
out3 cifs 1 jre—— man k-
neT auT In autd i | R | E— = :
webs g g fs B
3 outt | vz log B
! out? i aux B———
-— oS e net u
in_uzr  out B in . rmon F—mon | [in mon #—mon|
INSsL (iR mon v ' = =
> GEnEric |
¥ in_adriin aut § ——
. ¥ TR en b {men|
[ —
LU LIML [man}—{man
in_ron  out B T L
¥ Misc, Appliances | O en AR ET
-
MNAS
| * Manitaring
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3Tera

¥9rk14 - 3Tera Applogic - Mozilla Firefox - |EI|5|

File Edit View History Bookmarks Tools  Help

Dashboard .ﬂ.pplications‘ Suppark

2ale] Hals| oolelEmE B2 Ojxcln 8

Application Mame ™ State Description CPU Mem BW
BackupHelper _ri (termplate) Stopped Helper Application For the BCK appliance («1.2.0-1) 0.0 320M S0
Lamp_rZ (ternplate) Stopped LAMP Application {v1.1.1-1} 1.10 1.633 1.25G
LampiZluster ¢S (hermplate) Stopped scalable LAMP Cluster Application {v1.3.1-1) Z.05 3.560G 1.8G
Lampixd_rZ (ternplake) Stopped scalable LAMP Application («1.1.1-1) Z.80 3.13G 1.6G
MigHelper (ternplate) Stopped Helper Application For the MIG appliance («1.3.0-1) .30 320M 414
SugarCRM_r1 (ternplate) Stopped Fully Featured, scalable CRM Application, based on SugarCRIM's Sugar Open 1.65 2.2590G 205G
Source 4.0.1 (w4.0,1d-3)

Sys_Filer_Linws (template) e Stopped Linux Filer Applicakion (v1.1.2-1) 0.05 S12M 1000k,
Sys_Filer_Solaris (terplate) (%) Stopped Siolatis Filer Application {v1.0,2-1) 0,05 512M 1000k
Sys_Filer Windaws (template] 5 Stopped Wwindows Filer Application (v1.0.0-1) 0.05 512M 1000
Tufiki_r1 (ternplate) Stopped Tuwilki 4.0.2 collaboration platform (w4.0.2-6) 1.05 F96M Q0o
WDa_Cenk2350_rZ (ternplate] Stopped ‘Wirtual Dedicated Server - Based on CentidS 5 (wl.0.1-1) 0.25 256M 250M
WDE_Cenk2351_rZ (ternplate] Stopped ‘Wirtual Dedicated Server - Based on CentidS 5.1 (w1.0.1-1) 0.25 Z56M 250M

WDt _Centda50_r2 (hermplate) Stopped ‘Wirtual Dedicated Server - Based on &4 bit Cenk03 5 (v1.0.1-1) 0.25 Z56M 250M —
WDSE4_OSOL_r1 (ternplate) Stopped Virtual Dedicated Server - based on OpenSolaris build 2008.05 (v1.0.0-1) 0.50 512ZM 2500
o Stopped 0.05 128M 100mM

. [

Copyright & 2006-2008 3Tera, Inc, All Rights Reserved, License terms, You are logged in as tesh@3teracom  Logout  Help  About
Dene | 19z.168.123.238 )
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