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Cloud Computing - ... data is mostly
resicdent on servers 'somewhere on

the Internet’ and the application runs
on both the 'cloud servers' and the
user's browser.” cscm

e

* Wired 14.10 2006

i’ f éll‘}l
The Information Factories @ oy |
- George Gilder

*The desktop is dead.
Welcome to the Internet cloud...
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chmod 777

— petascale-content, tribal-knowledge: driving future infrastructure

>

Web 4.0
The Intelligent Web

Web 3.0

The Semantic Web
(read-write-execute)

A.l
Semantics €9 CyCOI’P]

The Social Web Tagging '\ °9 HEELYES
(read-write) e.g. Technorati Linguistics
- e.g. Attensity
Statistics
The World Wide Web e.g. Google
(read-only)

just humans -«—» agents / devices

just 'data’ = > social content / execution

Web 1-4.0 ala Nova Spivak

Internet pop. — 2000=360M, 2008=1.2B, 2010=2B
they won't use PCs, they will be 'programmers'
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' Pay by th e D I"i n k'(N. Carr, the Big Switch)

Asin....

* SaaS - SW as a service

(Salesforce, GoogleApps) (
0]
* PaaS —Platform as a Service ~ €
(Google App Engine) L
* [aa$S - Infrastructure as a Service
(AWS - EC2/S3) @
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Business models & Use cases

— Set clear, focussed, few priorities

Rent or Build? Use How?
* Use the cloud,

Test & Development
> don't own hardware, (9., SOASTA) o
> start-ups, development / research e
projects S &-$-9Functional Offload =
* Leverage the Cloud T (Storage - e.g., TimesMachine)
> temporary on-demand load ) )
> functional off-load Functional Offload 7.

* Build an 'internal’ cloud (Batch processes - e.g. SmugMug) o
> enterprise infrastructure grid
(internal '"AWS')
> standardized dev env / services
(internal 'Google Apps)
* Be the cloud

> new businesses offering clouds or
cloud services
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How / Why do clouds form?
— Balancing 'Infrastructure’ and 'Platform’

* Minimize costs -
e convert IT costs from capex to opex
 Cloud computing begins as a way to

improve infrastructure resource
deployment and utilization

'Cloud m!' ating”

receding old
application
development model

Infrastructure "front' changes application development

e Maximize return -
[T as a competitive weapon

* Cloud computing beginsasaway to  _3Sreneidaandesn,

transform application development = ienzg Chteg,
Xen images

Application development front' changes infrastructure
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Key Cloud Tech - Virtualization

a N

' Orpmrating l Opﬂmting- ' Cparating
Sy Etem syEtam EVELaMm
ﬁ.pEﬁun App%alliun -hpp%liun
Hyprrsisar
b = |

Type 1 Hypervisor
* runs on bare metal
*e.9. VMware ESX, xVM

Operating COperating Dperateg
, T —.u SYE1EM
= =
Appl Applical o

Hypersisar

Operating systam

Type 2 hypervisor
* runs inside an OS
\°e.g. VMware Server, Virtual Boy
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xVM

— a Xen-based type 1 hypervisor

— built in a Solaris container

— providing unique capabilities
multi-threaded CPUs,
10GDbE links &
QoS control
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Cloud Services / Developer Continuum
— lock-in vs. choice decisions — generic API ?7?

Google App amazon
Developer Developer
lock-in independence
Google App Engine = Sun Project Caroline AWS EC2 - AMis
Compute Model HTTP Request Handler Process Linux OS Instance

Service Creation

Python (no native code)

Java, Ruby, PHP, Perl,

any (including native

Language Python,(no native code) code)
Storage: Files local read-onl network ZFS S3, network block
ge: y local tempFS storage, local tempFS
Storage: DB BigTable Postgre SQL SimpleDB
Network Hidden Private Network Shared Network
Net. Protocols HTTP/S, SMTP TCP, UDP TCP, UDP
NAT (static & dynamic)
Conr']gtcet'i'\'/‘i‘ft Hidden VPN, direct NAT (static)
y L4 & L7 Load Bal.
DNS static dynamic fixed
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What's running in the Cloud?
— A shifting development model

but which do

| write to?
S Netscape g / “ Y

LIGHTTPD | | Zembly

fly light.

%)
i! amazon
webservices™

((_

D

Java
\‘“#

s0La rIS

- | @
1998 2008 ? N /
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Cloud Space Ecosytem
— it's about the partners & services

Level of Abstraction ,

Jan. 22, 2009

added value on-ramps,
services

™

-- ..., TAP INTO THE

i Jﬁl n %@SW . POWER OF NETWORK.COM
amazZon
webserwces*"

core infrastructure

providers
|

Developer <« vs » Enterprise
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Super-scale Cloud Architectures
— It's about 'components’' & patterns

Load Balancing

Unstructured Data Loa I - Sessions -
] 2= Moving to open sourcing i e Sl g
Pt Unstructured 52 enterprise patterns : essions

Keep thin for scalability

* Local Sessions (PHP, APC) == bad
* Centralized Sessions (DB) good

* No sessions == awesome

A s ~ Data « L7 HW = hi perf but expensive
4 Moving from local to

global FS
replication is hard \

availabilily
r. equally imporant criteria are Wack-A-Mole
ity @nd cosl for aary implemeantations.

Structured Data

The struciured data decisions lend Lo revolve primarily

around scalability and availakilis:. This tends ta be tha Fean ol
L o Cacha

App Servars

e _ Caching

tougheat part of the architecture o scala dues oo

e

Structured Data

" hin
Scale out while A Iigaatﬁ)n sgrver
‘ = Eatehing d:tgbase server o;
L5 complexit
: P y both
« tough to scale / * modPerl -
vertical is best invalidation hard

* query cache —
low performance

* memcached —
needs app logic

High P ps
fer)

« typical apps 80%
read

» design schema to

avoid collision /

Data Sét Intensive
Computing

Exploding area

becoming the new 'value’ / — \ /

Derived from Cal Henderson's 'Building Scalable Web Sites'
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What's New / Next ?

— Data Intensive Computing
FOSS Analytics Googe Semi Structured ‘Data’

! il'::}\ 3 1Y ]
e EnEED | ‘//“amazon
5 " webservices™

HEASE
architectural shift
to the cloud and
HP(i‘.Jstyéa
workloads
@ Greenplum
open source,
Bt rusld general purpose
—ﬂ-[‘_ﬁ A0 datawarehouse
proprietary,
dedicated
datawarehouse
ORALCLE
OLTPis the
datawarehouse

The End of Science

* Chris Anderson
« Wired 16.07 2008

* The quest for knowledge now begins
with massive amounts of data.
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the Data "'Tsunami’
— Ingest, archive, distributed, fast, open..... MORE

» 281 exabytes
* 45GB /person

* 10X growth in 5
years

* 50% thrown away

* excess 'halo’ effect

> 1.1 MB email to 4 people
=51.5MB

DDDDDDDDDDD '

||||||||||||||||
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Refactoring Storage as a Service
— Critical for Data Intensive computing ?

General Purpose Storage 'Servers'
— Combine server with disk & networking
- Specialized software enables general
purpose systems designs to provide high
performance data services

Sun's Open Storage Platform direction Legacy

* Sun Fire X4500/4540 — Thumper/Thor
2 dual-core Opteron, 64GB, 48 hot-plug
SATA drives, 48TB in 4 RU o

Emerging
Future

* Sun Storage 7000 Unified Storage Sys em
Hybrid ready architecture
High performance analytics

data functionality
moves to the infrastructure
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Three Product Units

— What's our ‘Cloud’ strategy?
—The Network is the Computer

Cloud Computing &
Developer Platforms

\/1\| NetBeans OpenOfflcemg

[ ]
( TAPINTOTHE 2357

@ Sun w POWER OF NETWORK.COM

Application Platform Software

/;——'é
@ ) q

— < -
_ glassfish.dev.java.net

. MysaL.

< soLaris

opensotaris ULTRASPARC
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milcrosystems

Which is the “cloud computer”?
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