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Real-Time Energy Optimization and Best Practices

In a Mission-Critical Data Center

As one of the world's largest Internel commerce platforms,
eBay demands ext center reliability; any

would impad transactions worth more than $2,000 a second.
Thus its global data center team must excel simultaneously in
delivering uptime and flexibility, while keeping costs down —
a truly complex challenge, requining constant innovation 1o
be successful.

Since its inception, eBay amassed a portfolio of 12 data center
sites 1o keep up wath its constantly-increasing compute load.
Unsurprisingly, eBay’s data center operating costs are also
increasing every year as business growth continues unabated.

In response, eBay created and began executing a four-year
data center plan with an ambitious goal: 1o cut power cosls in
half, while smultanecusly doubling compute performance. At
the same time, this new nfrastructure design would enable
greater operational agility and increased refiability.

To achieve these goals, eBay would consolidate its assels inte a
smaller number of data cenlers, each designed from the
ground up 1o be extremely energy-efficient without
compromising uptime.,

“A successful data center strategy assumes that computing
demand will grow every year, yel enables this growth without
proportionate increases in operational expense,” explains Dean
Nelson, eBay’s Senior Director of Data Center Strategy and
Operations. “We have 10 break the linear relationship between
compute load and operational cost. This requires reqular,
disruptive leaps in our energy efficiency, computational poveer
and sener utdzation profies.”

In May 2010, eBay opened the flagship faciity and comerstone
of its new data center strategy, Project Tepaz. Located in South
Jordan, Utah, Topaz s the single largest capital investment in
eBay’s history, and will house more than a third of its workdwide
server infrastructure. Despite deploying all the necessary
redundancies required for a Tier IV data center, Topaz can stl
boast a Power Usage Effectiveness (PUE) metric of only 1.4.

Maximum Rack Efficiency Enabled Through

Best Practices

By employing mnovative energy-efficent mechansms in its
infrastructure - such as an optimized buiding design, water-
side economizers, rainwater collection and dynamic controls
throughout the ceoling and electrical distribution subsystems —

Z=Raritan.
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Customer Founded in 1995, eBay connects a dwerse and
passionate community of indwidual buyers
and sellers, as well as small businesses.

With more than 90 million active users
globally, eBay is the world's largest online
marketplace, where practically anyone can
buy and sell practically anything.

Challenges  With compute loads - and operating costs —

on the rse, eBay created and began executing
a four-year data center plan with an
ambitious goal:

P To cut power costs in half

» To double compute performance

P To gain greater operational agiity and

increased reliability

Solutions Power Management
Dominion® PX™ intelligent rack PDUs.

Results eBay developed a medel for its data
centers that makes their IT operations
both highly reliable and 50% less expensive
1o operate than the data centers they are
decommissioning.
In addition to minimizing faults and lowering
operating costs, eBay's South Jordan, Utah
facility has achieved the U.S. Green Building
Council's Leadership in Energy &
Environmental Design (LEED) Gold ranking.
Just & important &s the LEED Gold effigency
ranking and Tier IV reliability is the flexibility
designed into the eBay data center,

§00.724.8090 / +1732.764.8886 | Fax +1 732.764.8887 / sales@raritan.com
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 [logpobHoe onucaHne
OOCTYNHO Ha cauTte Raritan.ru

* 19 Mag: lNpoekT eBay
nony4yunn npemuto Green IT:
«OKOMOrMYEeCKNM NPoeKT
roga»

* [leyaTHble maTepuanbl MOXHO
Nofy4YnTb Ha CTONKE
komnaHun Raritan

*Jﬂ




¥,

==Rari
KntoyeBble Ou3Hec-npobnembl =i=Raritan.

Know more. Manage smarter.”

“Heobxoanm cywecTBeHHbIU POCT BbIYUCIIUTESIbHOU MOLLHOCTH Oe3
NPONOPLUNOHANBHOro yBeJsIM4eHNA 3KCnnyaTauMOHHbIX 3aTPAT.” - Dean Nelson

= BbICTpbIN pOCT 6U3Heca + npnobpeTteHne
HOBbIX OU3HEeCOB

=  KoHconupgauunsa nHpopmaunoHHOro LUeHTpa: b
obbeanHeHne 12-tn gata-UeHTpoB

= Bbicovaniwme TpeboBaHnsA K 4OCTYMHOCTH
($2,000 / cek.)

= bbicTpas obopaynBaemMocTb aKTUBOB:
onTUMM3auusa yaernbHON CTOMMOCTM NMoucka

= Llenb:
= Tier IV (ypoBeHb HageXHOCTN)

=  OHeproaddektnsHoctb (PUE) 1.4
= JlngepcTBO B OTpacneBblX MHHOBALINAX
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MpoekT «Tonas» == Raritan.

OaTta-ueHTp B ConT-J1ank-CuTtmn

=CaMble KPYMHbIe KannTanoBnoXeHns
B UCTOPUM KOMMNAHUU

=3o05n0Ton ceptndukar LEED

=OrnekTponogcTtanuusa 30 MBT

=5.500 m? nucnonbdyemoro IT-npocTpaHcTBa

=90 KM MPOJIO>KEeHHbIX Mo 3emMnen kabenb-kaHanoB

doTo npegocTasneHo eBay

=000.000 kr meaun NpPoNOXeHHbIX NoAd 3emnen anga obecnevyeHns
HaOeXHOro 3NeKTpPonuTaHns

=20,000 BonokoHHO-oNTUYEeCcKnx Kkabenen : 54 km;
MpubnunautensHo 43,000 BONOKOH

=1.2 MUNIIMOHa YernoBeko/qacoB paboTkl 3a 14 mecsaueB

HOA, 2011



MepenoBoi onbIT =E=Raritan.

[NoBblLleH YPOBEeHb BHeAPEeHUA MHHOB&LWIVI

=[leTannsauyuna MHCTPYyMeHTapua cepeepa
=[logaya 400B k kaxxgomy ikadpy

=Bonee getanbHOe OocHalleHWe TeMnepaTypPHbIMU
aaTynKkamu
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OcHalleHne cepBepoOB KOHTPOSILHO- E%Rﬁll‘!fgn
N3MepuTernbHOU CUCTEMOM

Readings

The last reading was done at 09/11/08 07:05:27 AM.,

" I_IO3BonﬂeT ﬂlen aTb TOLI H ble Bbl"‘l McneH Mﬂ Unit level readings Act. Power (Watts)  App. Power (Watts)
CTOMMOCTHU 3KCrJ1yatTaummn aktnuBoB e SR L)
Lineicircuit breaker readings Current (Amps) Available (Amps)
= To4Hble nokasaHua (+/- 1%) Line 1 38 102
Line 2 3.98 31.02
Line 3 0.00 35.00
= [lpaBunbHble n3mepeHns KBT/4 B | == o =
[ A/ KBT/ KB A) Circut breaker 2 0.00 2000
Circutt breaker 3 0.00 20.00
- -
™ OrpOMHbIM Bb|6op yCTpOMCTB M3Mepﬂ|.ou_u/|x There are 24 outlets on this device.
ﬂapaMeprl Ha KH)K,EI,OVI po3eTKe #  Outlet ‘ . Current (&mps)  Act. Power (Watts)
1  RACK1_File_Brokerage Div 0.00 0.00
2 RACK1_File_Brokerage Div 0.00 0.00
3 RACK1_File_ Trading Div 0.00 0.00
4 RACK1_File_ Trading Div 0.00 0.00
i CIRCUIT 2 CIRCUIT 1 5 RACK1 _Web_Brokerage Div  3.98 82775
6 RACK1_Weh_Brokerage Div  0.00 0.00
7 RACK1_Weh_Trading Div 0.00 0.00
§ RACK1_Weh_Trading Div 0.00 0.00
; 9 RACK1_Web_Banking Div 0.00 0.00
10 RACK1_Weh_Banking Div 0.00 0.00
NEMpLEEP CIRCUIT 4 CIRCUIT 3 11 RACK1_Web_Banking Div 0.00 0.00
N = = 12 RACK1_Router_BankingDiv 0.0 0.00
13 RACK1_Router_Brokerage Div 0.00 0.00
2 14 RACK1_Router_Trading Div 0.00 0.00
PSoC 4 --- 4~2 PSoC 3 --- 4~2
15 RACK1_Router_Brokerage Div 0.00 0.00
16 RACK1 _Oracle_Corporate 0.00 0.00
- CIRCUIT 6
- L]
£ — | ‘ @ n|
. ’/ T PSoC 5 --- 4~2 _uJ _I__J

2011
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AneKTponuTaHMe cepBepHbIX =i=Raritan.
ctoeKk 400-BonbT

nBC
Cc aBTOTpaHcdopmMmaTopomM Rack PDU

480 V
3-ph

2D ~17.5kBTt

= YMeHbLUEeHNEe NoTepb Npu
npeobpasoBaHnn .
@208B
= YMeHbLlUeHMe noTepb Npu nepenaye
(3akoH Oma V=IR)
30 4B, 4# (48A) 4D 5B, 8# (24A)
= MeHbLue mean, bonbLie SHeEpPrnu 32mm (1.26”) 27.3mm (1.08")

HapPY>XHbIN OMaMeTp  Hapy>XHbIK AnameTp
" LLI U pOKoe pacn pOCTpaHeH ne no UctouHmk: General Cable SOOW Spec Sheet

BCEMY MUPY 1l | &
Loa, 2011




HetanunsaupoBaHHasa nHcgpopmauyus =%=Raritan.
o TeMnepaType M Bna)I(HOCTM Know more. Manage smarter.

gy + PekomeHaoBaHo ASHRAE =l

no ASHRAE crangapry

« OnTnMmnsaumsa MHPPaCcTPyKTypbI
npeanpuaTtusl/ Hanbonee 3Ha4YNMble

METPUKM "

cable

.(~ ¢ PeHTabenbHOCTbL: ncnornb3oBaHue

CYLLECTBYIOLLMX CETEBLIX aKTMBOB
ansa obecnevyeHns nepegaym )
OaHHbIX o
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Fopawit
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XonogHon
Kopugop

» Bcero oanH nposoa: npocTon B
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e OTtyetbl Nno SNMPV3, onoBeLleHus,
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Opyrue uHHOBaL MW = Rarttan.

= becnpoBogHoe NOAKMNYEHNE K
PDU (WiFi 802.11g/n)

= PasHouBeTHble PDU ans
CHMXEHNE BEPOATHOCTM
«4enoBevyeckomn OLLUNOKMN»

= [InHamMun4yeckoe oTcnexunBaHme
dKTNUBOB




Ycnex B coTpyaHunyecTBe

Bonbloe cnacubo!
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OucTtpundbbioTop Raritan B Poccum

CN) HUEHWAHLL
NI~ ABTOMATHKA

IndustraifC




Mpenmywectsa Raritan == Raritan.
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B dokyce:

* ONTUMM3aumns
9HepronoTpebneHus

« DKCNnyaTaunoHHad
9o (PEKTUBHOCTb

[MpeBocxogHble TexHonornyeckune

cpencTsa

MHHOBaLUUN

cknouunTensHo Macwwtabupyembie
HagexHoe obopynoBaHue nporpaMmmMHble NPOAYKTbI

HOA: 5011




KoHconupauuna naHHbIX 00 ==Raritan.
OKpy>KaroLieun cpene
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MoopobHoe CFD wmnsobpaxeHune
XOJTIOAHbIX N TOPAYNX TOYEK

[padomnkm Temnepartypbl B
CepBEPHbIX CTOMKaX

[lpoBepka, Ha COOTBETCTBUE
ctaHoaptam ASHRAE

BbICTpbI NPOCMOTP NOKa3aHUU
OAaTYNKOB MPU MOSTy4YeHUn

npeaynpexaeHuin

Temperature (C)

Max Temp by Rack Bli2&)X]

Know more. Manage smarter.”

O T | L |

Maximum Temperature - Past Month

>
30 ! x’* -

OO o000

S/15 S/24 6/4 6/14

Time

Rack2 - 30  *Rackd - 30 = Racké - 28 |




gl
a
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KoHconupauusa AaHHbIX:
pacrnpeneneHue 3f1eKTPoO3Hepruu

Power By Rack Bl2i@x Customer Billing Report B) 2 3\
Peanusynre
o ~ Total Energy Cost Including Cooling - Yesterday
Hanagurte nporpaMmbl
CcBOOOAHLIE COKpaLwieHus
MOLLHOCTHU :.. 3aTpar
: . P
; 1.3 B s ,'/
g 7:80 PM 7:00 AM 7:00m, yBen"que
- Time ~ adpceKkTnBHOCTb
OBbICbTe . Re*‘a:lijle:'nItherment ;Llr:lf'.c‘;:'age - 3HeprOI'IOTp96f|eHV|ﬂ
AOCTYNHOCTb
Carbon Footprint by Data Center Bli2{@/X Total Energy Consumption Bii2i@&lX
CO2 Footprint - Last Week Total Energy Including Cooling - Past 24 Hours
100I — —m=——r==r | 5;: 10
Y3Haute 5 | | N =
YPOBeHb 8; ‘ Q; o g g g g g ¢ G (GO U W o W g < g g 3Mepre
Bbl6pocoB CO? :
Bawwum LLOO g =
E?.l"15 6/18 6/21 :_?J 2:30 PM 10:00 PM 6:00 AM 1:00 PM
Time Tine
Jersey City - 538 London - 261 = San l Jersey City - 167 London - 62 ® San Jose |
Jose - 647 - 157
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Rob.Suijkerbuijk@raritan.com — PykosoauTernb no passutunio busHeca RARITAN INC
B permoHax Bocto4yHasa EBpona n Adpuka
+31-10 284 4046 » +31- 6 - 505 4629 MOOUNBbHLIN

JononHutenbHasa nHopmMmauusa Ha
caunTe

WWW.raritan.ru

a TaKkxe Ha cteHae PaputaH B
xonne
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n3MepuTenbHbie MOOYyNN
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] =} Remote power monitoring, incuding

current (amps), voltage, power (kVA, kW)
and energy consumption (kWh)

=5
| .
e 1 o | o—
o B o | I

Optional plug-and-play
environmental sensors,
including temperature

and humidity

At-the-rack power monitoring
of current (amps), voltage and
active power (watts)

FEATUAS

Servers plug into dumb PDUs

Ethernet and serial ports for
easy Web-based GUl or CLI
access. Environmental sensors
are plugged into the PX-3000
feature port

noscriiest  erticsl

Alerts via SNMP, e-mail and syslog
when thresholds are exceeded

uon.,
SR 5011

The dumb PDUs are connected
to a PX-3000 Series Inline Meter
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30A 30A 30A
Kon-Bo a3 1 cha3za 3 a3l Delta 3 da3bl Wye
Bx. HanpsxeHne  208B 208B 400B
Bbix.HanpsixeHne 208B 208B 230B
Makc.Harpy3ka 5.0 KBA 8.6 KBA 16.6 KBA
Noapepxka 24 41 80
1U cepBepoB*
NMopaepxkka 24 41 80
2U cepBepoB *
NMopaepxka 1 1-2 3-4

Blade-cepBepoB *

*HP Proliant GL 360G6 1U server, 206 watts at 80% load on SPECpower_ssj2008
HP Proliant GL 380G6 2U server, 208 watts at 80% load on SPECpower_ssj2008
HP Proliant C7000, ProLiant BL2x220c G6, 4860 watts at 80% load on SPECpower_ssj2008

1 | &
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Energy
.I/rxl Management
=/

-~ Capacity

Management

ty
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Change ‘
Management s —
.
Power
Management
2 Energy Cost Trending by Datacenter Blel@lx
Environment
Management Maximum Total Energy Cost Including Cooling - Past

0.8 ‘
|

3:00 AM

11:00 AM 7:00 PM 2:00 AM

Total Energy Cost Including Cooling ($)
°
in

Time

Jersey City Lab - 3.77 (Total)
Center - 9.34 (Total)

uon

San Jose Data
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