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- KaKoBa cpeaHAa 3arpy3ka Ballumnx
cepBepoB?

- CKONbKO MeraBaTT noTpebnsger Bawl
BbIYNCIIUTENbHBIN LEHTP?

* ECcTb N y BaC 3anac no MOWHOCTU?
* ECTb 1 y BaC 3anac no oxXJaXaAeHUK?
* YTO, ecnum 3TM 3anachbl 3aKOHYATCA?
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PaboTtan MowWHOCTb
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MowHOCTb = PaboTa / BpeMm:



YT0 Takoe “MOLHbIN KOMNbIOTEP”?

Kak co6pars
MOLLLHBIN .
KOMMNbIOTEP CKOJ/IbKO NOJ1Ie3HOWU P«

wepmesens OH BbIMOJIHAET
>~ BeANHULLY BpeMeHN?

Hpoue
npocroro

oy P — —————



Huskagqa 3arpyaka — nyctas TpaTta aHepmu

BaTtTbl 1 BaTTbI/NPOU3B.
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A’\ Ha 10% 3arpy3Ku

B 5 pa3 MeHee = Watts
\3ci3cbeKTv|BHoi ¢ Watt/perf
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npw 3arpyske

BbiLue 60%!/
KoHconunpgauyus -
NoAHUMAeT YPOBEHb
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%3arpyska



Y10 Takoe
KA Komnmeepa’?



Space, Watts and Performance (SWaP)

HoBas meTpuka adhcpeKruBHOCTU AJ151 CEpBePOB

Performance

Space*Watts

www.sun.com/swap

“SWaP is an objective
three-dimensional metric
that provides a more
comprehensive and realistic
way to assess today’s
servers.” @

ideas

International

“Benchmarking the energy
efficiency of IT systems can help
customers make better
purchasing decisions....need for
greater performance and the
rising cost of energy and real

estate.”
%IDC

Analyse the Fut
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[TOUCK Y3KUX MeCT

* B NpoLeccope

* B CUCTEME OXJ1aXAeHnsa cepeepa
* B CUCTeMe BBOA,a/BbIBOAA

* B OB/1OKe NuTaHus

* B CUCTEME OXJTAXKAEHNA MOHTAXXHOIO
lwKada

* B CUCTEMe yrnpaBaeHnsa AaHHbIMMU

mig I'GS:.-'SH.“IT\S
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A heKmMBHbLIN NpoLeccop

3arpys3ka npoueccopa
UltraSPARC T1 (Niagara-I): 10 nipassomens

85% CTb

&
Mook 4 M M _ M

MoTtok 3 M _ M _ M
NMoToK 2 M M M
NMoTok 1 M M M

Hoctyn K namaTtvll BeluncneHus



Euwe 6onee achhekmBHbLIN
npoueccop

J10 8

BOCbMUMOTOKOBbLIX
apep SPARC V9

4 KOHTpoONNepa
NaMATH

KoHTponnep PCl-
Express

2 KOHTponnepa 10

Dual-channel
FB-DIMM

NN

Dual-channel
FB-DIMM | ,.

Dual-channel

Dual-channel
FB-DIMM ) ,. ‘

FB-DIMM )

Memory Memory Memory
controller controller controller

e falalals
Bank Bank Bank Bank Bank Bank
Crossbar

oK
8 KB D$ 8 KB D$

L LT
El EN
4 C5

Memory
controller
L2$
Bank Bank

[6uT Ethernet

MowHOCTb: <95 BaTT

UltraSPARC T2

buffer switch

core
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J9hpeKmMBHLIN cepBep
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» 4 Quad-core npoueccopa
*128 b namaTu

*8 AnckoB SAS

*4 nopTta 1 Gbps Ethernet
»6 cnoTtoB PCl-express

24 Bceros2RU

Sun Fire X4450
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JdheKmBHOE oxnaxaeHme
cepBepa (111).

. Internal airflow
cooling fans

direction baffle

* [1pAMON NOTOK BO3A,Y XA  Recuncan, notswp-

able cooling fans

* HeT nperpaa noToKy BO34yXa — BbiLLe
3P PEKTUBHOCTD
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JdheKmBHOE oxXnaxaeHme

2 rows of redundant,

C e p B e p a (2 Ur\)st airflow directed to Iggglsinwga ?;ﬂgle

CPU's beneath DIMM board
by airflow direction baffle

T

WY pp
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o /a.q a iV ssessa,
NouPr rrEnEEER
() =
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Exhaust air direction plates

* [1oTOKM BO34YyXa HaNpaeaeHbl HAA N NOA,
NaTon NamMaTK, YTOObI OXNaXaaThb U

DIMMbI 1 npoueccopbl
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BaXxXHble meno4iu

* BeHTUNATOPbLI NU30NUPOBAHBI OT
Kognyca qTO6bI I/I36e>KaTb nepeauym
BU _

Integration of Fan Power Board Into Fan
Tray Assembly Protects User From 240 AV
Power During Fan Removal/lnsertion

2 Fan Tray Assemblies
per Server

Keyhole Standoff and
Paddle Board Insertion
Assemblies

Vibration Attenuating
EAR C-1002 Dampers
Isolate Disk Chassis
from Cooling Fan
Rotational Vibration

16



A dheKkMBHOE oxnaxaeHme
blade-cepBepoB

Sun Blade 6000 O6bIYHbIN blade-cepBey

PsU

MOLLHbIE NPOL,EeCCcCopbl U
bosibliagd NamMaTh
He noAaAep)KnBaroTcs

MaKCuManbHana 3pPeKTUBHOCTb
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A 4TO, eCnn B3Tb KOHTEUHEP...

8 CTaHAAPTHbLIX
MOHTaXXHbIX WKApOB,
no 25 KBT kaxxabin

JddheKTnBHAA cuctema
OXNAXKAEHUSA

305 RU Ha 15 KB.M.

MOXHO CTaBUTb pa3Hoe
obopyaoBaHue

MoxHo cobpaThb Ha
3aBoje

MOXHO BHeApUTb HA
MecTe

19



Sun MD: UHHOBauusa Sun

+ Storage
+ Network
+ Power
+ Cooling
+ Software

= Sun MD

boicTpoe u nerkoe
BBeJeHune B
3KCnayaTauuio

Bbicokas
BblUMCIUTEIbHASA
MJIOTHOCTb HA 15 KB.M.
J1o 500 CPU, o 2000
aaep nnbo go 16000
MOTOKOB

[MBKOCTb U
Pa3HOObOpPA3HOCTD
MCMOJIb30BaHUA

BbiCOKO3((heKTUBHOE
pelleHne C TOYKMU

3pEeHNS SIKOHOMMUMN,
MacwTabnpoBaHms,
NJIOTHOCTU BbIYNC/IEHUA =



JddhekmBHOe oxnaxaedve BL

* NoTOKM XON0AHOIO BO3/lyxa PaAuatop oxnaxaeuus

LLUPKYJINPYIOT BHYTPW
BlackBox

* CTONKU YCTAHOBJIEHbI “B
3aTbIIOK APYr Apyry’

. BeHTmnﬂToobl N DaAaANATODI

Rack
CTOVI

Front Back Papwnatop BeHTV?#g'::I:pOB

-n:::-lli::
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THUMPER:

48 TepabaunTt
B 4 RU!

22



JdbdbekmBHada pannoBad cuctema

O6bluHaa pannoBan
cucrtema

Block Device Interface ‘ FS \
* “Write this block,
then that block, ...”

* Loss of power = loss of
on-disk consistency

 Workaround: journaling,
which is slow & complex

Block Device Interface

*  Write each block to each [\
disk immediately to keep
mirrors in sync

*  Loss of power = resync

*  Synchronous and slow

ZFS

Object-Based Transactions
- “Make these 7 changes ZFS
to these 3 objects”

* All-or-nothing

Transaction Group Commit
* Again, all-or-nothing \

 Always consistent on disk

* No journal — not needed

Transaction Group Batch |/
+ Schedule, aggregate,
and issue 1/0 at will

* No resync if power lost

* Runs at platter speed

23



JdheKkmBHasA onepaumoHHas cuctema
15 neT coBepLueHCTBA RS

Speedup

110

100
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0 X A V > B 1

NuHenHoe MaCUJTaGMpOBaHMel—Sel:a rls
pnaxe Ha 100%

3arpyske!

90% Scalmg
Linear Scaling

SCM App 88x on 104
SpecJBB 99x on 104
DSS Query

Cmplx DSS

Linpeak 102x on 104
HR Batch

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII [T}
-

Long Scaling History

~ —*% B4-way Starfire
:  Sun's Examples:

Amdocs OLTP 62.0x
Oracle DSS 61.8x

SAP App serv  60.9x

20

10

Neovista 59.2x
DB2 DSS 56.7x

90% Parallel=Diminishing Return

= =
E L L T T L L LT LR TR LRI I ] -

‘90% chling Re§ults on‘SmaII Systems, ‘reaIIy isp‘t good‘

20 30 40

50 60 70 80 90 100 110
# Processors



Sun: Harpaga 3a UHHOBaL U g
2006 Wall Street Journal Technology Innovation Awards _ S

sSun Microsystems
_ Solaris 10'DTrace

3R Riizersinc. andiNektar Therapeutics
B/ EIXaeMBIVI VHCYAVIHI A ANabeTnKoB (6e3 MHbeK LM

Korpa Bbl Bugenu AlX, HP/UX, Windows, unw Linux B TAaKOW KOMNaH

http.//www.dowjones.com/innovation/ei_winners_2006.htm|
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rmoOKocCTb

npocTtoTa

QPDPEKTUBHOCTD

afanTUBHOCTDb
BUpTYyanu3auumn

no TpedboBaHUIO



BPEMA
QPPEKTUBHOCTW

[laBen AHHU
Pavel.Anni@sun.com



Kak nameput KNna?



JHepmmA, [MpocTpaHcTBO M Bpems



