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Our Consumer Cloud Services

£ 7 Windows Live

500M Active Live
IDs
59 markets and
36 languages

£7 Windows Live SkyDrive
£ Windows Live Photo Gallery
£7 Windows Live Movie Maker

- Windows Live

~ Hotmall

355M Active
Accounts

oiNg
Over 4B WW

Queries Each

Month
J J Windows Live

ws Messenger  “2zune

Over 303M Users
76 markets and Over 6¥hSe°”95 In

48 languages Catalog

| CLOUD SERVICES

MOBILE

msn

Over 459M
Unique
Users

\ icrosp'
! Advertising adCenter
14B Ads
Per Month

Microsoft*

Exchange
Hosted Services

2-4 billion emails
per day

LIVE
25M Users

TV/HOME



Our Commercial Cloud Services
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Datacenter Construction Costs

®» Land
Reduce! = Core / Shell
. » Mech /Elec
w Arch
\
*  Land: 0%-2%
*  Core & Shell Costs: 5%-9% Where the costs are:
*  Architectural: 4%-7% >80% scale with power

*  Mechanical / Electrical: 70%-85% <10% scale with space




Why Power Is Important?

* Energy Consumption: US power rate 10.27
cents per Kilowatt hour) in 2008 according
tO DO E/eia (http://www.eia.doe.gov/cneaf/electricity/epm/table5 3.html)

* In a typical data center for every watt in
server power there can be another 0.5 to 1
watt consumed for power distribution losses

and cooling.




* Datacenters can cost between $10M and
$20M per megawatt

* Capital depreciation costs are important

* Server acquisition costsfmay'‘not dominate
J @ Basic 1U Server - 5 year TCO

» Total Equipment cost per
server

. Energy Usage cost per
server

= Datacenter Capital cost
per server

» Datacenter operating
cost per server

Your mileage may vary!



Beyond Just Reducing PUE

PUE is an excellent metric for evaluating
effectiveness of datacenter infrastructure

Server performance per watt can vary

Rightsizing of server configuration can
iImprove overall energy efficiency

Low Power processors often offer best
performance per watt

Microsoft optimizes the total solution for
best performance per watt per TCO$
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Holistic Optimizatie&

* Datacenter and Servers together

* PUE is an excellent metric for eva
effectiveness of datacente rast

* Serverp

| 11 Eatiof) car

| ?c.fcm_» orall'energy efficiency

* Low Power processors often offer best
performance per watt

* Microsoft optimizes the total solution for
best performance per TCO$




Server Hardware Design Considerations

The datacenter is the server!

* Performance/Watt/Dollar

Drive change in the industry
through strong partnerships

Deliver value to on-line service 4
partners through customized p

designs P ]
@,
‘333'?9 .




Cost-Reduction Strategies

* Right-size the server
* Eliminate unnecessary components
« Use higher efficiency power and cooling
« Optimize for performance/watt/$

* Reduce infrastructure costs
« Operate servers at higher temperature
« Use free air cooling where possible
 Eliminate chillers

 Server consolidation with virtualization

* Advanced power management .

» Power Capping for unusual peaks



Example 2 Socket Server Concept

2 Socket server based on a half-

< . Optional 16x PCle
width server design i

Card, not present in
basic configuration

16x PCle Slot

Memory
DIMMs

4x SATA HDD
Connectors

*6.3" x 16.7"

»2 CPU Sockets

*4 DIMM Slots per CPU Socket
4 SATA HDD Connections

» Dual 1 GbE NIC

*One 16x PCle Card Slot
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Rack Assembly

2 to 4 TOR ’

(2to 4 RU)
] L 96 Servers
1 (/‘ (Up to 48 RU)
Upper
Power

Power
Domain

Domain b .
Battery Pack |
2 Bulk Power > 4 Groups of 4 Batteries (13.2 V Nominal)
(2x 3RU) = 160 Batteries for 16.8 kW
/

g
Lower ] <& 2
\‘\
SN /
=

Output Voltage: 12 VDC
Capacity: 4.5 KW

Phase Balanced: +2%
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Server Performance vs Power
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* Idle: 32% of peak power

* 10% load: 50% of peak power 5x performance
* 20% load: 56% of peak power For

®* 50% load: 70% of peak power 40% more power!
* 80% load: 85% of peak power




Performance / Watt / $ at System Level

Assumption:
Server Price = $2000 + CPUs, Server Power = 150W + CPUs

M Performance ™ System Price ™ System Power M Perf/W = Perf/W/$
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2.33 GHz (50W) 2.67 GHz (80W) 3.167 GHz (120W)

The sweet spot is often at low power processors,
especially when system price and power are considered.

Your mileage may vary!



Opportunities

Better Alignment with Datacenter Technologies
* 480V 3 phase power supplies at rack level
* Inrack UPS instead of current central UPS

Rightsizing of platforms for major workloads
Low Power DIMMs and Processors

Tiny CPU cores — Atom? Bobcat? ARM?
System on a Chip for lower platform power
Dynamic Power Capping

Designs for higher temperature operation
Rack level power and cooling

Broader adoption of virtualization




Mlcrosoft Datacenter Scale

Multiple global CDN locations
in the Americas, Europe and
APAC.

e

- Dublin

‘‘‘‘‘‘

Antonio

Quincy, Washington: approx 500K sq
hydro-electric power ‘

San Antonio, Texas: approx 477K sq
water for cooling .
Chicago, Illinois: 707,000 square feet ¢
60 MW, uses water side economizatio

V) Uses entirely |

W, uses recycled

th critical power of > < ¢
N, containers : s S
Dublin, Ireland: approx 570K sq ft, up to 27MW, uses

outside air for cooling. ' ' "Datxenters have become aSVﬂ—:aI—to tm funCﬁOHing
of society as power stations." -- The Economist



Microsoft's Data Center Evolution

Data Center Quincy and Chicago and Generation 4
Colocation San Antonio Dublin Modular Data Center
Generatis Generation 2 neratlon 3
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Chicago Datacenter

* Two-story datacenter

® First floor: container bay
medium reliability

® Second floor: high-
reliability
traditional co-location
rooms
* Can deploy at scale

*  Optimized energy and
cooling efficiency

*  Allows OEMs to build
customized solutions
based on Microsoft
specifications
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Chicago Container Installation

http://www.microsoft.com/showcase/en/us/details/2778257d-b0b3-4bbc-8ef0-63fc5a75acf2
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