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Elliptical Mobile Solutions Renderblok can reduce processing
times for parallel applications such as video/#D modeling from
weeks to hours.

*Drop in Place (Plug and Play Capacity)

*Energy Efficient

*Self Contained

*One Person Swappable for data transport/tech refresh
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World’s First 8 Tesla GPU Computing System

—
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As Supermicro’s Preferred Provider, you are now eligible to receive discounted pricing

S U P E RM I C R : on sales to accredited two and four year educational institutions®.
discounted off of Tesla C1060 and M1060 cards. Discount is only applicable
s ; when shipped with Supermicro 1U GPU or 4U GPU systems. Save thousands of dollars
GPU Educational Discount Program per system now!

op 1o DX

Telsa M1060 Computing Processor shatters your performance per watt
expectations in the heart of the world's fastest 1U computing servers by Supermicro. !
Optimized-design passive heatsink, thermal management thru system’s IPML. SuperServer 6016GT Series
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GPU > x86 in the Parallel World

- New GPU hardware now capable of ~10x more
GFLOPS than most recent x86 offerings [1].

- Recent results show even greater performance
margin [2].

GFLOPS

1 GBO = GeForce BB0O GTX G380
300 r G71 = GeForce 7900 GTX

] G70 = GaForce 7800 GTX G71

1 G70-512

] MVA40 = GeForce 8800 Uil
200 = =] ra ( i?[]

MV35 = GeForce FX 5850 Ulira

MV30 = GeForce FX 5800

100 - 3.0 GHz

NV40 wl Duo
MNV3 -

O ] | | I ] ] ]
Jan Jun Apr May Nov Mar Nov

2003 2004 2005 2006
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http://en.wikipedia.org/wiki/GeForce_300_Series
http://en.wikipedia.org/wiki/GeForce_300_Series
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http://en.wikipedia.org/wiki/GT300_(GPU)
http://en.wikipedia.org/wiki/C++
http://en.wikipedia.org/wiki/Nvidia_Tesla
http://en.wikipedia.org/wiki/CUDA
http://en.wikipedia.org/wiki/Dynamic_random_access_memory
http://en.wikipedia.org/wiki/Visual_Studio
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70 THE DATACENTER ASA COMPUTER

COST/W

TABLE 6.1: Range of datacenter construction costs expressed in U.S. dollars

per watt of critical power.

SOURCE

$12-25 Uptime Institute estimates for small- to medium-sized datacenters; the lower value
is for “Tier 1” designs that are rarely used in practice [66]

$10+ Microsoft’s purchase of two 10-MW datacenters in California for $200 million;
this cost excludes the value of land and buildings [72]

$10-14 Dupont Fabros S-1 filing [25, p. 6] contains financial information suggesting the

tollowing costs:

$102.4 million for the purchase of ACC4, an existing 9.6 MW facility ($10.67/W)
$180-300 million for the construction of four 18.2 MW facilities ($10/W—
$13.40)

The earnings release for Q3 2008 [6] lists the construction cost of a completed
18.2-MW Chicago facility as $190 million, or $10.44/W.

Critical power is defined as the peak power level that can be provisioned to IT equipment.
)74$,181A4<84:$31B$1$%?NRAGBArBduction to the Design of Warehouse-Scale Machines 2009 RC5¢$.<;:d$\1::?7B?$1<;$&:B$0e2¢ BIHP).&+
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Complete Hot And Cold Aisle Containment and Mclean Cooling

Air Loop 1 ZERO BYPRSBN®OEYy Mclean Cooling Technology:
Manufacturing mission critical
facility cooling for 30 years

3 RPSUHVVRUYVY KDYH D ID
of 2197 failures/billion hours or an
MTBF of 455,166 hours/failure

(52.0 years).

The blower failure rate is 500
failures/billion hours or an MTBF

of 2,000,000 hours/failure (228.3

Equipment

Equipment

N q| N \H D U WMclean Cooling
. Equipment §* ’ Technologies

(
$ Equipment $

% Traditional Hot/Cold open aisle
Equipment Not efficient at high density

ALL EMS PRODUCTS
el ENCLOSE THE HOT AND
11$2)N,0 COLD AISLE: REDUCING
POWER REQUIRED TO
COOL BY 50%

IS0 9001 : 2000
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1 0.98 A
2 0.89 A
3 1.06 A
4 0.87 A
5 0.89 A
6 0.92 4
7 0.84 A
8 0.94 4

Status

211 W
182w
190 W
182w
183 W
192w
179 W
196 W

Power

Rack

Ambient

Console

224 VA 94 % 172.61 kWh
203 VA 89 % 147.98 kWh
244 VA 78 % 156.81 kWh
199 VA 92 % 149.26 kWh
203 VA 90 % 150.19 kWh
212 VA 91 % 150.06 kWh
192 VA 93 % 150.32 kWh
217 VA 90 % 153.67 kWh
VGl 225,40
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Settings

183.60 kvah
165.15 kvah
188.30 kvAh
163.23 kvAh
167.22 kVAh
167.57 kvah
160.81 kvah
169.95 kvah
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E.i

*How much energy would we save if we were to fully populate the RASERS with equipment vs. a traditional
data design approach?

Example:10 RASERS $760,000

We will assume a typical unvirtualized 30% server load

10 RASER units = 120KW of IT load and 120 KW of Cooling=180KW of Maximum Power Consumption (PUE 1.5) X
30% server load = 54KW Power Draw

Electrical cost $.07kwh x 54KW Power consumption= $33,112 a year

It is agreed on by the global data center industry, that data centers waste about 60-70 percent of cooling energy.
Therefore, data center builders oversize the cooling solution to compensate. This practice negatively effects
equipment footprint and power consumption considerations as follows:

1200sqft computer room =120KW IT load and 200KW of Cooling= 320KW of Maximum Power Consumption X 30%
server load= 96 KW Power Draw

Electrical cost .07kwh x 96KW Power consumption= $58,867, a year

Conclusion: 40% Energy Savings!

120KW EMS RASER = $33,112/year
1200sqft Computer Room = $58,867/year

Power Cost Savings using RASER = $25,755/year

Additional Operational Expense Savings
1. Security Systems and Personnel
- Heavy Steel Construction
- Programmable Electronic Auditable Security Integrates into Facility
2. Facility/Site Management
- HVAC, Security, Raised Floor, Air Handling normally maintained by “Facility Manager” is Covered by Product
Warrantee
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