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About Us 6
IN
Seth g

A Microsoft Engineering Excellence: Best  practices for services
and cloud

A Bing: Massive, distributed, data processing service
A Microsoft ExP. Data Driven Decision Making
A Amazon.com: Video, Music, and Kindle eBook services

Ken

A Principal Test Manager Bing

A Office 2010, MSN, Hosted Exchange
A Director of Test Excellence


http://upload.wikimedia.org/wikipedia/commons/e/e9/Bing_logo.svg

What Do You Know?

A Just beginning
with cloud

A Who has a major
project coming

up
A Who has already
Implemented a cloud service

A Anything ever gone wrong
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Introduction

A About Clouds

A Cloud Rewards

A Getting Into The Cloud

A 5 Amazing Cloud Case Studies

o0 Rewards, Risks& Mitigations

A Testing in The Cloud

The latest version of this slide deck can be found at:
http://www.setheliot.com/blog/bsc -east-2011/

° 04



http://www.setheliot.com/blog/bsc-east-2011/
http://www.setheliot.com/blog/bsc-east-2011/
http://www.setheliot.com/blog/bsc-east-2011/
http://www.setheliot.com/blog/bsc-east-2011/
http://www.setheliot.com/blog/bsc-east-2011/
http://www.setheliot.com/blog/bsc-east-2011/

About Clouds



The Cloud in Three Steps

1. Standardized IT capability or service

o No customizing for each customer
0 Economies of Scale - rote, repeatability

2. Pay Per Use

o The power of zero

3. Self-Service Deployment
o Fully Automated

[Staten, 2010]
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Three Layers of of Clouds

Cloud Category The Cloud handles... Examples
Cirrus 16,500 to 40,000 ft

Altocumulus 6,500 to 23,000 ft.

Cumulus Surface to 10,000 ft




Three Layers of of Clouds

Cloud Category

The Cloud handles...

Examples

SaaS: e.g., Office Application Microsoft Office Web Apps
Software Functionality Google Docs
PaaS: Relational Database Microsoft SQL Azure
Platform Management Systems Amazon RDS
Frameworks and Runtimes  Microsoft Windows Azure - .NET
Google App Engine 8 Java, Python
Messaging Queue Microsoft Azure Queue
Amazon SQS
laaS: Servers Amazon EC2 - Linux, Windows
Infrastructure Rackspace Cloud Servers _ - Linux
Storage Amazon S3 / SDB- BLOB/ Table
Microsoft Windows Azure Storage
CDN Windows Azure CDN
Amazon CloudFront
Network Amazon Virtual Private Cloud

XaaS= éas a Se

9
r
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http://office.microsoft.com/en-us/web-apps/
http://docs.google.com/
http://www.microsoft.com/windowsazure/sqlazure/
http://aws.amazon.com/rds/
http://www.microsoft.com/windowsazure/
http://code.google.com/appengine/
http://www.microsoft.com/windowsazure/features/storage/
http://aws.amazon.com/sqs/
http://aws.amazon.com/ec2/
http://www.rackspacecloud.com/
http://aws.amazon.com/s3/
http://aws.amazon.com/simpledb/
http://www.microsoft.com/windowsazure/storage/default.aspx
http://www.microsoft.com/windowsazure/storage/default.aspx
http://www.microsoft.com/windowsazure/storage/default.aspx
http://www.microsoft.com/windowsazure/features/cdn/
http://aws.amazon.com/cloudfront/
http://aws.amazon.com/cloudfront/
http://aws.amazon.com/vpc/

Are Clouds for Real?

Unparalleled Market Growth

A Massive Adoption  [rem, 2010

cloud computing n.
Leveraging 3rd party computing
capability over the network to cut
costs, increase scale, improve
agility, and access best practices

0 Global cloud computing to grow
from $37.8 billion 2010 to $121.1
billion in 2015

o0 CAGR of 26.2% from 2010 to 2015 .

o Annual US Federal cloud
computing spending to hit $7
billion landmark by 2015

CAGR: Compound Annual Growth Rate

o ®10



Really? Are Clouds for Real?

A Massive Investments

0 Cloud To Command 90% of Microsoft's R&D Budget [Forbes, 2011]

A ~8.6 Billion in 2011

A Amazing Growth

[Amazon Growth, 2011]

A Steep competition
A 90 Cloud Computing

Companies to Watch in 2011
[CCJ, 2011]

The Cloud Scales: Amazon S3 Growth

566 Billion

Peak Requests:
370,000+
persecond

262 Billion

102 Billion

- 40 Billion
o illion
2.9 Billion . - _
Q42006 Q42007 Q42008 Q42009 Q42010 Q32011
Total Number of Objects Stored in Amazon $3 amazon
| webservices"

) rackapoce.
© Joyent'|




Cloud Rewards

The Promise of the Cloud



PUOODUIUO W/
The Cloud Makes Many
Promises

You are Empowered to
Leverage These

A You Have an active role

Cloud Promise + Your Actions = Rewards

®13



Rewards, A 40,000 ft. View

<

On demand capacity

Elasticity

Lower Cost

The Cloud is your data center

Disaster Recovery

Backups

Fault tolerance

Redundancy

Ease of management

Automation and APIs

Rewards Guaranteed

Donodot rely on SlI

Easy Integration

Many Services - One Provider

®14



Lower Cost -
The Cloud is your data center

Lower Cost é h

A Asset Utilization

O Data center server utilization averages 5%-
209% [Berkeley 2009]

A Hardware Costs

O Data center performance - only increases
with additional investment.

A Power Efficiency

0 Power Usage Effectiveness (PUE) for Data
Center

O Industry average 2.0
0 Microsoft Chicago:1.22
0 Microsoft Quincy 1.15  [Microsoft DC, 2011]

Conti nuede.
° ®15



Lower Cost - The Cloud Is your
data center (cont)

A Security

Network security devices
Security software licenses
Staffing

Regulatory compliance
Physical security requirements

A Supply Chain Management
0 Ordering servers and components
costs money and time
A Personnel
O Operating data centers

0 Scaling and managing physical
growth

© O O O O



Disaster Recovery & Fault
Tolerance

Service Robustness Enabled by The Cloud
Multiple , smaller servers for Redundancy
Handle load spikes via Elastic Scalability
Backups leverage laaS storage

Use the tools via APl d Automate

o To Do Ix

But how about when clouds
turn stormy?




Ease ofmanagement -

Automation.and APIls

Elastic Beanstalk | S3 EC2 VPC CloudWatch  Elastic MapReduce | C

Region: = US East v i# Launch Instance Rese
X ]
5 pES Dashbicard . Viewing: | All Instances' @\ All Inst: _ASLE —
Name * Instance Tye y
INSTANCES 2 | MeAnsBe =R [
Lt eta { I-ecyba .r
> Instances yapp ! ﬂ !
» Spot Requests !l MyApp Gamma | i@l i-e4774c89 | t1.r
(] MyApp Prod 1 i@ i-a6774ccb | tir mia)
IMAGES i :
> AMIs L) MyAppProd2 (g i-3a87ab82 t1r fginia)
> Bundle Tasks ) saLserver1 g i-9e6952f3 | m1. p—
[l S0l Server 2 vah i-1aR96277 | m1
ud (M. Virginia)

@ Amazon Elastic MapReduce (M. California)

@ Amazon Elastic MapReduce (M. Virginia)

& Amazon ElastiCache (N. Virginia)

APIs

o Configure Instances, Load Balancers.. Everything
o Monitor via Amazon CloudWatch

Details

Service is operating normally.
Service is operating normally.
Service is operating normally.
Service is operating normally.
Service is operating normally.
Service is operating normally.
Service is operating normally.

Service is operating normally.
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Ease of management-
Automation.and'/APIs

£J Windows Azure Platform

3 P - A
- F% B LL

New Hosted New Storsge New Database Connect
Account

Service Server

Common Tasks

3 Getting Started sub-Region] Description
=1 Common Tasks
= Help and Support

i Beta Programs

Common Tasks

Control [East Asia] Service is running normally.

trol [Morth Central US] Service is running normally.
% Managing Administrator Accounts

ontrol [Morth Europe] Service is running normally.

Creating Administrator Accounts.

trol [South Central US] Service is running normally.

v Deploying Applications
@y

Creating Hosted Services
Configuring Hosted Services

ontrol [Southeast Asia) Service is running normally.

ontrol [West Europe] Service is running normally.

ess Control 2.0 [East Asia] Service is running normally.

(] AppFabric Access Control 2.0 [Morth Central US] Service is running normally.

AppFabric Access Contrel 2.0 [North Europe] Service is running normally.

APIs

A Hosted Services

0 creating , updating, and deleting; returning properties; updating and managing
deployments

A Monitoring:
o Windows Azure Diagnostics: configurable service metrics put in BLOB
- 0 Windows Azure Profiling: real -time pre -selected metrics in Visual Studio

®19



Rewards Guaranteed - Cloud SLAs
_

Service Azure Cloud Apps for
Compute Servers Business

SLA 99.9% 99.95% 100% 99.9%
99.95%!

Service 10%-25% 10% 5%-100% 3-15 days

Credit

Storage Azure S3 Cloud Files
Storage

SLA 99.9% 99.9% 99.9%

Service 10%-25% 10%-25% 10%-100%

Credit

1. Iftwo or more role instances in different fault and upgrade domains [Cloud SLAS]

Example: Azure Storage Uptime= pmmb

A Failures Transactions includes completed but too slow
o ® 20



SLAs, What are They Good For?

A Service Credits will likely not compensate for
lost business and negative customer impact.

A Providers pay out service credits, but the

cost in publicity is more.
o The market will reward those that  keep their SLAs

0 But Enterprise cloud users cannot afford to bet on the
wrong provider.

A 99.9% uptime =9 hrs/yr down

A Must architect defensively
o More when we get to case studies

° e2]1



Easy Integration, -
Many Services,One Provider

A Video Download Service

Your Application, plus:
A Storage

A Databases Web Browser (Client) |
A Web Servers vpdate sear s r—
A CDN el

e. al | | n ¢ ¢ d

Download Request

Web Server | Queue Service Orders DB

Dnu!!,nad
(&
-7
@)

C

Video Data
Download

Avallability and -
Interoperability purchase
within a single
cloud provider
A Simpler than building full solution.

Purchase

add to queue

@22



Getting Into The Cloud

Plan Pick and Execute



Plan Your Cloud Migration

A Model courtesy of Amazon
O Six step model
0 Plan, proof of concept, execution, optimize

A Leaping into the Cloud is mostly about planning
and execution

® 24



Plan for each Application

The cloud providers want you there

A Microsoft Azure

o0 Microsoft Assessment and Planning (MAP)

Toolkit  [MAP Toolkif]

A Automatically finds your web apps, web servers and DBs

A Estimates what you need
o Azure compute instances
o SQL Azure DBs
o Bandwidth

o Storage

e R e PratTons Gt

[ RUNN

- Ay, 0

-
e L

Sty Rem ot
TuLe 55 itareom fousd »
tors web sppicamens faund 330
ot S8 Server datatuses found ’
[Fite SOX Servie mntanves houred L34
[Toty compapen nrving WA Server L3

- et e

AW L
- e

| tem

EWeb Appiications ncluded in Assessment

| Databases nduded in Assessment
| Smal Windows Azure compute instances

| required

| Medium Windows Azure compute instances

| required

' Large Windows Azure compute instances

| required

‘Wlndows Azure monthly smal compute hours f7,_200.00
| Windows Azure monthly network bandwidth

(G)

| Windows Azure maonthly storage (GB)

1 GB SQL Azure Web databases requred

SQL Azure nton;%network bandwidth (GB) | 37.14 |

 Weh Applications Discmers

Sev Vot ADCRCI00N Kaime IS verson

PO 000 valrS- L AUSAMAST Detfaut Web Ste oo me
PO Tee vl | ASAMATT Wit Sy oo e
oo 300 vallS- 1 USANATT Defa st Waeh S2e & N
PO TR0 W15 1 UNA NS VWi Sy W
FOM- YSPONT™ | WAFTES Defaut Web Ser (Y e
FOM ISPUOINSPS- ) MAFTES Defiaull Wel Stef lryouts “o N

POM IO ) MARTES Defidd Woeh Sy Brpostatmages GO

FOM-JSNONSTS- 1 WAPTES Defautt Worb Sae/_ vt e
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Execute you plan

2

Proof of M Data
Concept

Phase

Migration
Phase

*Assess Cost *Learn AWS
*Asse *Build aPilot
*Build Support
within
| organization

A Proof of Concept
O Build a trial version in the cloud
0 Plan for data Migration and App Migration

A To do this, you will need to pick a cloud provider

® 26




Pick the Services you need

" et (Windoining
need (Window/Linux) :

A Type of Contract Cloud Computing
o Different pricing Cost Models

o0 Different SLAS 37:.7,::;

Long-Term

A Security Levels Ganornet

o FISMA Compliant &
Federal Information
Security Management
Act [FISMA, 2002]

o Other Security Increasing Price Volatility ’
Compl lance ebiz@ From http://www.ebizq.net/blogsienterprise by Dion Hinchcliffe

L ®27



Pick the Right Cloud Provider:

A Handy Cloud Computing Price Comparison Engines

[Cloud Tweaks, 2011]

1. FindTheBest.com

2. ServDex.com

3. CloudSurfing.com

e 0 Wnoows

4. Cloudarade.com [spoon | Iy e
- ] (N

. § G BAM 7 18 1.08 B VO

cloud ™ | {| ElasticHosts 1 Lo
3 GF RAM / 1 VOPUS SWTMe WY e
‘-’OM e tm F5 ot far 1™ venth it prss code MOLIE 362 by

Anaoan RC2 — SC3 Fiwe Usaue Tiee — MIsrs isstanse (el
)

$0.00

£ 1598 M/ 10 05 O WORe LN PG

ety 56 v

L8 5 SAM / 1 VOPUS Stance PPERrATFR

o V”m
’m 1 VO Iewtarece 385 ‘E vy ]
« x\mu\d =2 By

° - amazon
Chast Mactes G0 PNV
dedi =i G e P
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5 Amazing Cloud!/ Case
Studies

Rewards, Risks & Mitigations

® 29
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Reward
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Mitigation
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Reward

\

Mitigation

Risk
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Mitigation
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Amazon.com Elasticity
!V and Cost Savings
= =

Velocity 2011: Jon Jenkins, "Velocity Culture"
O’REILLY™ Vistewr 5 2078 videos ¥ = Subscribe

ORELLY A SSEEEE 3  OReLly

o [Jenkins, 2011] ® 34



7—\ Website Traffic is Spikey
=

-

Typical Weekly Traffic to amazon.com

Y

unday

Monday

uesday

Wednesday

Thurs

day

Friday

Saturday
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1» Add a Buffer

Typical Weekly Traffic to amazon.com

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

° ® 36



77—V  Major Waste!

Typical Weekly Traffic to amazon.com

39%

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

L ® 37



Reward

\I

Mitigation
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1» Seasonality Spikes

Mitigation -

b November Traffic for amazon.com

I




Big Waste

- November Traffic for amazon.com

76%
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A November 10th 2010 full migration to EC2
A Reduced spending on server capacity

A Fleet scales dynamically in increments as
small as a single host

A Traffic spikes handled with ease

A Cultural change & aim for small server
footprints

° 041
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1» A Cautionary Tale

-
Microsoft Acquires Farecast For $115M April 2008

by Mark Hendrickson on April 17, 2008 50 Comments ‘<) 1 Im 3| )

Rumors about the acquisition of Farecast are @Farac_arstv T
accurate - in a very brief blog post CEO Hugh T T e ais | et o | vaamms
Crean says they've been acquired by Microsoft. i:::r-‘-‘;:‘ T LS =
SeattlePI, which first broke the rumor last — : iz

week, says the price tag was $115 million. - (.
While the two companies are an understandable  muwwe

fit given their proximity and partnership over TR
MSN Travel, SeattlePI reports that Farecast —— " RS P 4T
entertained multiple offers before accepting ety e e
Microsoft’s. RGN ompy ::_-5‘ ren

FSianes | ‘:u‘u Py

Farecast is an airfare pricing comparision tool

Farecast becomes Bing Travel

® 043



Service housed
In a single
Datacenter.

No Budget for
2"d DC Buildout .



00000000

July 2009
Disaster Strikes!
An Electrical Fire @ Fisher Plaza

TV Stations, Radio Stations,
Online Games, & Bing Travel




Reward




