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Tpu nnaHeTtbl “3emMna’

JTrobon, KTO cYUTAET, YTO
9KCMOHeHUManbHbIA POCT
MOXET NMpoaosmKaTbCsl BEYHO
B KOHEYHOM MUpe, NMbOo
cymacLieawmm nmoo
9KOHOMMUCT...

KeHHeT boynaunHr

akoHomwucT, aBTop "MiccnenosaHuns no obuien Teopun cuctem"

Ona noaaepXaHuna TeKkyuiero
YPOBHS XXMU3HU noTpebyeTcs

TPU NMJiaHeTbl
“Semna’’




NameHeHue Knumarta

Haw xapaktep nposiBNSeTCA B TOM, YTO Mbl

aenaem, Korga gaymaem, Yto HUKTO HEe BUAUT...

T===%  [lpouncxognTt NaMeHeHue
. Knumara...

A dvi.\‘Or ’

. ABngetca nu
[ meaTtenbHOCTb Yenoseka

. TOMY NPUYUHON?




JKOHOMMKA VS IKOJNOrma...?

SKOHOMUKaA
oT rpey. OIKOG — AOM 1 NOMOS — 3aKOH

bykBa/sibHO — NpaBuJ1a BeeHUS XO035MCTBA, XO3MCTBEHHAA AEATENIbHOCTb.

dKONOrmna
oT rped. OLKOG — AOM n AOYOS — HaAyKa

HayKa, M3y4yarouwass B3aMMOOTHOLLEHMNS XXNUBOW U HEXMBOWN NPUPOALI.

OxpaHa oKpyxatoLwen cpeabl ABNAeTCs AeaTeNbHOCTbIO XOBHﬁCTBEHHOﬁ,
Ho HE MOJINTUYECKOMN!



JdKonorus

. Tam, rge npoucxogmnt Hayka, Tam TBOpPATCH
Yyneca n manbivmn CpegcrBamu...

- [1lnporos H.W.




JKOHOMMUKA U QHeprua

[ToTpebneHne TpaunUOHHbIX
9HEpPropecypcoB CTaHOBUTCS
KpUTU4YeCKom rnpobremon ang
BbDKMBaHUS YerioBe4YeCcTBa B
NOCTUHAYCTPUanbHbIM Nepuoa

CamMbIiM AMHAMUYHO
pa3BMBaKOLLMMCS NOTpebutenem
9Heprum B brninxkanwiee Bpems
MOXET CTaTb OTpacsib
NHAPOPMALMOHHbIX TEXHOSTOMMA
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[lepepavya AaHHbLIX

. TexHonorusa 1'6uT nepectaHeT cyLlecTBoBaTb
Ha pblHKe cepBepoB Ao 2013 roaa
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JHeprosaBmcumocTb IT

. [loTpebrieHne 3Heprun B MalLMHHOM 3arie Ha
100 cpegHuX annapaTHbIX CTOEK
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[loTepu aHepruu B IT-oTpacnn

[ ]

B nenouykax noctaBok
sHepruu B LleHTphl
O0paboTku JlaHHBIX
arrperupoOBaHHBIC
IIOTEPHU MOTYT JIOCTUTATh

97 %!

(nanneie IBM, BT u

Power Station

To Grid

From Grid After Cooling After ac/dc conversion To computer

16.66 MW
Coal Energy

V"

60% Lost
through chimney

5-10%
distribution loss

0.35-0.5 MW
“Useful Server

5 MW 15-30% Server and CYC1€S”

utilization

ata centre
65% DC power
Conversion and cooling loss




HeTanusauua notepb

. [NpnymnHoM noTepb ABNAETCA NPOCTOU B
BblYMCNEHMAX (No gaHHbIM IBM)

Resource
usage rate

— Idle
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HeTanusauua notepb
' [1na nonyeHna 1-ro aPEKTUBHOIO
noTpeburtenbckoro Barta, Heobxoanmo
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BnvsHue MO

. [lporpammHoe obecrnevyeHmne BNUAET Ha NPOCTOU
B MHQPOpMaLIMOHHOWN cUCTEME

Mainframe UNIX® x86




JHepretuka O[O

. PacnpeneneHune saHeprmm B LeHTpax obpabdboTku

OaHHbIX
5 kW
20 kW
LMVA 320 kW ===
400 kW il
45 kW
3 kW Load includes
2 kW cooling fan and

Total 800 kW power supply

losses

‘50% efficient’
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JHepro-TpaHab! L1OO

. OPPEKTUBHOCTb NCMNOSIb30BAHUA SHEPTUNN B
LIOL gormkHa ObITb pagnkanbHO yrydlleHa
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PesepBunpoBaHne MHPPaACTPYKTYpPbI
Nposangeps! Ao n "
anekTpocHabxeHue. lNotepn 29% \/“""' ”““\“"‘}“’"‘
FNasHbii CMOTPOBOH m&"rﬁ:‘:ﬁ
70K [TR NOFBb30B3TENHA aw noemmem
IS < ; {ypoeens 1 n soiwe) (ypoeeis 2 ¥ BuLLR)
DT O H=] P e s d
S i e |meeemelbedl i e e [ == _
nasxas komeEaTa Lo : naeHan xoMHaTa
1% 1% 1.5% 15% : B80na siodn eeona
| {ypoeens 1 v sbiwe) (ypossHs 1 nebiwe)
] -
|
I
WChi,
AnektpocHabxenune T-1V. Motepun 43% | | cepareenvomp, | === ====g ] .
| osOnme nusugsoot | 2 1 :
: | : B ropoctenerman N
| e Mnasxan pacnp. soHa pacnpenenuTensHas 3062 |y
: P ) Annaparsan e Y06, 4o
: : 1 (YN TaTHBHD '
- HOH{= e
: o e e > |
MV/LY ups SBTS POU f :- B :
@ Dual-corded load : M MawuHHBIA '
: ’ : 1 3an = s '
2 | 1 WWTGI’;:::R \ [
.| swes y i) : KaGenwan pacnpen. Prac - :
; D passogka T *«.JFopusceTanesan FopusosTanbsHan
. . | : St Mecto soioro |- pacnpen. aoKa |77 pacnpen. aoxa :
MVAV 480V/208V UPS SBTS L T | pacnpenensHna
ith transformer 1 TakynuraTresan - R H
W ith transfo! : 1 KEEENbHaN 1 o 1 ‘s_. . ]
1% 13% 1.5% 1.5% 25%, . pasaogea Anmapamwas  |© AnnapaTwan Annapatwan '
| : --------- J0Ha 3oHa 30Ha :
A :




JHEepro-yCTtouimBoCTb

o

AFCOM,

“BO3HUKIIM JBA Y3KUX, KpUTHYECKUX DIIEMEHTA Il HOPMAJIbHOTO
dyHknmonupoBannu LlenTpoB O0OpaboTky JlaHHBIX U €TO
OyIYIIIEr0 Pa3BUTHS: YIIPABICHUEC IHEPTrOCHADKEHUEM U
OXJIAKICHHEM...»

A Accouuauns npodeccrnoHanos

“K 2011 rony, 1O/ 6omee 70 mpolieHTOB aMEPUKAHCKHUX
IPEANPUITUN CTOJIKHYTCS CO 3HAUUTEIIHbHBIMU COOSMU B
NOTPe0JeHNH SHCPIUH U paclIuPeHnH ILIOAIeH. . »

“B TeueHHEe CIeayoIuX MITH JEeT COOM U 0TKAa3bl B
YHEProCHAOKEHUH, a TAK)KE OrPaHUYCHUS IIOJABOAUMOM
MOIIIHOCTH, MOT'YT IIpeKpatuth padoty IO/l B Oonee yem y

90 % Bcex xomnauuii...»



JHeproadppPeKTMBHOCTb

. OcHoBHOM 3agayven B ynipasnenusa LIOO
SABNSIETCS CHMXEHUE NoTpebrneHnsa sHeprmm
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CHunxeHue 3Hepro3aTpar

. BupTyanusauma n KoHUeHTpaumsa BblYUCIIEHNU

r J 4 y / 4

APP 1
APP 2
APP 3
APP 4

| System 1 System 2

10% busy 10% busy
4KW 4KW

70% busy

10% busy

[

Advanced POWER Virtualization




We consolidated multiple datacenters in the
San Francisco Bay Area (202,000 square feet)
Into one 76,000 square foot datacenter In Santa
Clara, CA. And by doing so, we lowered our CO
emissions by 3227 metric tons — nearly 1% of
Sun's worldwide CO; inventory

Server Savings:

AAREAEFA

Space Savings:
EEEEE

53% reduction

62% reduction

In the San Francisco Bay Areca, we saved
significant space and money while reducing
our power consumption when we reduced
the number of servers used for nearly 5,000
users of our Sun Ray thin-client computing

HiilE i ainin

34% reduction

Space Savings:
) =

91% reduction

BupTtyanusauua

. CHwxeHwue 3artpaTtbl Nno gaHHbIM SUN MS

In Europe, we closed our facility in Amers-
foort, the Netheriands, and moved Into a
new facility outside of London, In the new
datacenter, we're using fewer servers and
racks, less space and significantly less power

for electricity and cooling

Server Savings:

EIEIEIEIEIEIEEINIE

| W )
20% reduction
Space Savings:

A J

89% reduction

st
i

L

$1,000,000+
annual electricity savings

3227 metric tons

reduction in CO, footprint

$200,000+
annual electricity savings
90% reduction

in electricity load
351 metric tons

reduction in CO, footprint

70% reduction

in space, power, and cooling costs
72% reduction

in electricity load

75% reduction

in BTU/hr cooling




Hera-9Hepretuka UT-oTpacnu

. [na ynpaeneHua yctondmeocTbio M T-oTpacnu
HeobXxo4MMo rnepecMoTpeTb PUHAHCOBYIO
NONMMUTUKY B CTOPOHY SHEepreTn4eckKou:

- Bat1/ ®non (aHeprua Ha BblYUCIIEHUSA)
- Batt/I'bant (aHeprus Ha XxpaHeHne OaHHbIX)
- Bat1/['but/cek (sHeprua Ha nepenady gaHHbIX)

. YBenn4nTb nokasarenb 3adodpeKTUBHOCTH
ncnosnb3osaHua aHeprun (PUE) oo 1,2

. YBenn4iuntb BblvuucnutenobHbin KIO cuctem oo
10%




3eneHble ctaHaapTtbl B AT

BupTtyanmnsaumna n knacrtepusauus
KoHueHTpauus obopygosaHusa: 1500 Bt/unit

BoagyLliHoe 1 npamMoe BogdaHoe oxnaxaeHue ¢
NpUMeHEHNEM BO30OHOBMAEMbIX MICTOYHUKOB

- OTKa3s OT CUCTEMbI OXNaXXgeHUA ONCKOBbIX
MaCCUBOB

AnNeKTpocHabXeHne NoCToOAHHbIM TOKOM C
MCMONb30BaHNEM arnbTEPHATUBHbLIX NCTOYHUKOB

“3eneHoe” noXxapoTyLeHue

Texyuii cnaji B 5)KOHOMHUKE OyJIET CIOCOOCTBOBATh POCTY «O3€ICHEHU»
B [{lenTpax O0paboTKH JIaHHBIX
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CFD - meToa mogenupoBaHus, NMOCTPOEHHbIN Ha
arnropuTMmax “BblMUCINTENBHOW
rMaopoaMHaMUKKN

M
-1C
-21

n

Temparature (C)

-
I— 16.75
-13



3akKkn4vyeHue

“Bce B Hamen KU3HU CBOAUTCS K HOTPEOHOCTH
OBITh TOTOBBIM K OyaAylIeMy. Ycmex Bceraa
3aBHCHUT OT YPOBHS MOJATOTOBKHM, 4 €CJIM OH —
HU3KHH, TO 0053aTCIbHO HACTYIIUT MPOBAJI.
Korpga »xe npuxoauT BO3MOKHOCTb, TO YK€
CIIUIIKOM MO3AHO0, YTOOKI HAYUHATD
TOTOBUTHCH...”

Koudpyyuii



