JKONOrma  AKOHOMMKaA

. Kopones FOpun KOpbesny
- 1CS Group, President



Tpu nnaHeTtbl “3emMna’

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

KeHHeT boynaunHr

akoHomucT, aBTop "MiccnenosaHus no obuien teopun cuctem"

na noaaepXaHna TeKyuiero
YPOBHS XXU3HWU noTpebyeTcs

TPU NMJiaHeTbl
“Semna”’




NameHeHue Knumarta

Haw xapaktep nposaABAAeTCcs B TOM, YTO Mbl

aenaem, korga aymaem, Yto HUKTO He BUONT...
o $ 209090 4, 2 —===%  [IpoucxoguT M3MeHeHwue
i . Knumara...

¢

. fABnsieTcsa nu
|| AedATenbHOCTb YenoBeka
¢ TOMY NPUYNHON?




JKOHOMMKA VS IKONOrma...?

9KOHOMMUKaA
oT ¢itkos — AOM N nomos — 3aKOH

6YKBa}'IbHO — npaBwia BeAEHNA X035MCTBa

NeAaTenbHOCTb ( , , n
), @ TaKxe , N3yyarwuwas 3aKOHOMEPHOCTU e€ pa3BUTUS.
JKOJ10rmsa
oT 0lko¢ — AOM U A0yoc — HAYKa

, U3yyarollas B3aMMOOTHOLUEHUS XXNBOWN N HEXUBOM

OxpaHa oKpyXxawuen cpeabl ABASETCA AeATENbHOCTbIO XOBHVICTBEHHOﬁ,
Ho HE MOJINTUYECKOMN!



JdKonorus

. Tam, rge npoucxoaut Hayka, Tam TBOPATCH
Yyneca n maneimm CpegcrBamu...

- [lnporos H.N.




JKOHOMMUKA U QHeprua

[ToTpebneHne TpauUOHHbIX
9HEpPropecypcoB CTaHOBUTCS
KpUTnU4Yeckom npobremon ang
BbDKMBaHUS YefioBeEYECTBa B
NOCTUHAYCTPUanbHbIM Nepuoa

CamMbIM AUHAMUYHO
pa3BMBaKOLLMMCS NOoTpedbutenem
9Heprum B brninxkanwiee Bpems
MOXET CTaTb OTpacrb
NHAPOPMALMOHHbIX TEXHOSTOMMA
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[lepepayvya AaHHbLIX

. TexHonorua 1I'ouT nepecTtaHeT cyLecTBoBaTh
Ha pbiHKe cepBepoB Ao 2013 roaa
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JHeprosaBmcumMmocTb IT

. [NoTpebneHne sHeprnm B MalLIMHHOM 3ane Ha
100 cpegHuX annapaTHbIX CTOEK
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[loTepu aHepruu B IT-oTpacnn
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LHENOYKax NOoCTaBOK

9Heprun B LIeHTpbl
O6paboTkm [JaHHbIX
arrperMpoBaHHbIe
noTepu MoryT

pocturatb 97%!

(aaHHblEe IBM, BT n gp.)

Power Station

To Grid

From Grid After Cooling After ac/dc conversion To computer

16.66 MW

5-10%
Coal Energy distribution loss
VD

60% Lost
through chimney

5 MW
to the
ata centre

0.35-0.5 MW
“Useful Server
Cycles”

15-30% Server and
Storage
utilization

65% DC power
Conversion and cooling loss




HeTanusauua notepb

. [lpnynHon notepb ABNAETCA NPOCTON B
BblYMCNEeHNAX (No gaHHbIM IBM)

Resource
usage rate

— Idle
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HeTtanusauua notepb
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o Anga nonyeHuna 1-ro aPEKTUBHOIO
\ noTpebutenbckoro Barta, Heobxoanmo
3arpatutb 27 BatTt Ha paboty LIO/

’
. e
Fans; 9% \ v

80% \ 20%
Standby; 2% V

= 3,6% of total
| o < /{
/ i
Drives; 6% >

PCI;3%
Planar; 4%

AC/DC
losses; 25%

DCDC
losses; 10%

Memory; 11%

Need one more W of
compute energy ?

!

':3*‘: ' 27 W data center
N

4—.* 16 W equiv IT power <—'~ 5 W equiv processor 4—‘ +1 W equiv. used ressource
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. [NporpammHoe obecnevyeHne BIUSET Ha
NpoOCTOMN B MHCPOPMALMOHHON CUCTEME

Mainframe UNIX® x86




JHepretuka LO[O

. PacnpepgeneHune aHeprum B LeHTpax obpaboTku
OAHHbIX

5 kW
20 kW

320 kW

1MVA

o ]
s] o
o 0
o 0

400 kW

45 kW

3 kW
2 kW
Total 800 kW

Load includes
cooling fan and
power supply
losses

‘50% efficient’




JHepro-TpaHab! 1O

. OPPEKTUBHOCTb UCMOSIb30BaHUS SHEPTNN B
LIOLl nomkHa ObITb pagnkanbHO yny4ylleHa
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JHeproadpPeKTMBHOCTb

. OcHoBHOM 3aaa4en B ynpasneHunsa LIO

ABNAETCHA CHMKEHME NoTpebrnennsa aHeprmm

Floor Tiles
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CHunxeHue 3HeprosaTpar

. Buptyanunsauma v KOHUeHTpaLUna Bbl4NCNEHUN

r J 4 y / 4

APP 1
APP 2
APP 3
APP 4

10% busy 10% busy
4KW 4KW

| System 1 System 2

10% busy

70% busy
6KW

[

Advanced POWER Virtualization
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BupTtyanusauua

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

3

[

62% reduction

Space Savings:
EEEEE

53% 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

. CHwmxeHune 3aTtpartbl no 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

11

st
i

$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-9kxoHomuka IT-oTpacnu

. [na ynpaBneHunes snmaHnem passutung IT-
OTpacin Ha OKpy»KatoLLyto cpeay Heobxoammo
nepecMoTpeTb MHBECTULIMOHHYIO NOMUTUKY B
CTOPOHY 3HEepreTn4ecKou:

- Bart/M®rnion (3Heprns Ha BblMUCNEHNSA)
- Bart/Mbawut (aHeprna Ha xpaHeHue OaHHbIX)

- Bart/Mbut/cek (Heprusa Ha nepenady
OAaHHbIX)

. YBENUYUTb NoKazaTesb 3PPEKTUBHOCTH
ncnonb3osanunsa saHeprun (PUE) oo 1,3

. YBenun4ntb BblivducnutenbHbin KIO cuctem oo

A M0/



3eneHble ctaHaapTbl B IT

Buptyanmsaumna n knactepusauus
KoHueHTpauuna obopynosaHusa: 1500 Bt/unit

BoagyLlHoe n npamMoe BogdHoe oxnaxaeHue ¢
NMPUMEHEHNEM BO30OHOBNAEMbIX MICTOYHUKOB

- OTKa3 oT cucteMbl oxnaxxaeHns OUCKOBbIX
MaCCUBOB

ONeKTpocHabXXeHmne NoCToAHHbLIM TOKOM C
NCMosib30BaHUEM aribTePHATUBHbIX UCTOYHMKOB

“3eneHoe” noxapoTyLieHne
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COMACOBAHO!
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CeyeHue 3-3

VenosHbie 0003HaUEHUS

Ceverue 1-1 = Boma
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UHterpaumna m-L1O B TKK

. CoeanHeHne BcexX IHEPreTUYECKUX,
MHXXeHepHbIX U | T-cuctem B cnctemy
TpaHcnopTHO-KoMMYyHMKaLKMOHHOro Kapkaca

CeyeHue 3-3




Konnanaep

. KonbueBas npoctpaHcTBeHHast moaenb Ol




3akKknw4yeHue

. “Korga nosasnstoTca BO3MOXHOCTHU, YXKe No3aHOo
K HUM rOTOBUTLCA..."

- KoHQpyuuu

. Cnacmnbo 3a BHumaHue!



