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FLNISTERRAE

Electric Parallel Storage

Computing  Breakers System |
Nodes Superdome Tape Cartridge
Computing Node Storage Robots

Communications

Login : g
Nodes Networking Wiring
Electrical
Supercomputing \?’\llJiFr)iEIy
Nodes o
Control
Node
Complementa

Communications
Node

Technical Specs.

Surface Area: 140 m? Storage:
e = 2.528 Processing Cores
Weight: — 2.200.000 GB Node Interconnect INFINIBAND
== _ on tape 142 nodes, each with 16 cores & 128 GB memory 4x DDR at 20 Gbps
53 5.000 Kg [H_H\ I{ —l 390‘000 GB 1 node with 128 cores & 1.024 GB memory 85 Km of interconnect cable
~— [l J ] ondisk 1 node with 128 cores & 384 GB memory Open Software: Linux, Lustre, Globus...
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Racks de Computacion RX7640

Front View Rear View
([ J

U4 Y
U3

MSA#3

Cn#3

Cn#2

MSA#2

MSA#1

Cn#1

Adm SW
Chs SW

TERRAE
48 racks

Cada rack 3
servidores HP Rx
7640 y 3 cabinas de
discos ( 6 discos de
146 GB por servidor)

142 servidores en
total, cada uno con:

— 16 nucleos Itanium 2
Montvale @ 1.6 GHz ,
18 MB de caché

— 128 GB de memoria

— 6 discos SAS de 146
GB

— Suse Linux
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1,12 KW

Minimo
Maximo
115 KW

1,93 KW
Ahorro maximo
Ahorro

promedio:
43 KW

2,5
0,5

(M) d

Consumo Promedio Nodos RX7640
Consumo promedio por servidor
CBB (rack)

DESENVOLVEMENTO REXIONAL

o
L
]
i
(T
<
*

* *
R .00 £UROPED DE

2
w
=
Zz
&
v}
o
o
C.

CONSELLERIA DE INNOVACION,

“#4 XUNTA DE GALICIA
E INDUSTRIA

K
S &

/}CES A



Eficiencia Energética en un Centro de Supercomputacion

FEDER

FONDO EUROPED DE
DESENVOLVEMENTO REXIONAL

XUNTA DE GALICIA CONSEIO SUPERIOR ¥ MINISTERIO
DE INVESTIGACIONES al '-.:: DE CIENCIA
L E INNOVACION

/ } CESCA CONSELLERIA DE INNOVACION, ;
* 1+ E INDUSTRIA CS‘C CIENTIFICAS

*



Caso de Estudio: Clister SVGD

* Nodos Dell PE750 con CPU:
— Pentium IV Presscott 3.2GHz (90nm)
—TDP: 84W

7

A, A
T N
e /// iy /'// /.

* HP BladeSystem c-Class con blades
ProLiant BL460c G1 con dos CPU:

— Xeon X5355 quad-core a 2.66GHz
(65nm)

—TDP: 120W

/ CESGA W XUNTA DE GALICIA conseosurnion :_% ' MNSTERIO
* +* i - VESTIGACIC ~ L, Ty
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Comparacion de consumos

Tipo de nodo

CPU

Potencia promedio por

core (W)

Dell PE750

Pentium IV Presscott 3.2 GHz
(90nm)

130 £40

ProLiant BL460c G1*

Intel Xeon X5355 @ 2.66 GHz
(65nm)

27+5

Diferencia de consumo por core:

100W

80 nodos Dell:
— Ahorro anual: 6310€

* Coste electricidad: 0,09€/KWh
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HP SFS

Consumo:
— 19 KW (7% del consumo del FT)

Consumo Seagate Barracuda ST3250620NS (datos del
fabricante)

Estado Potencia (W)

Average idle current 9,30

Average seek power 12,60

Standby power 0,80

o

7

i
7

* Disco vs Cinta (para backups)

— Consumo de los 964 discos en standby:
575 €/ano
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L]

e mm the green grid Free-Cooling Estimated Savings
L]
COUNTRY: | SPAIN :] CITY: [SantiagOJ LEST =
DEGREES IN: () FAHREMHEIT ALLOW MIXING OF SUPPLY AND RETURN AIR [¥]
@ CELSIUS ALLOW HUMIDIFICATION (¥

DRYBULB TEMP THRESHOLD (DEG): 7 [27.0

|
DEWPOINT TEMP THRESHOLD (DEG): 7 [15.0 | [nonE |

REL. HUMIDITY THRESHOLD (%): 7 |NONE
DESIRED CHILLED WATER TEMP (DEG): 7

CALCULATE

RESET FORM

HELP

DATA CENTER IT POWER (kW): 2 HOURS MEETING CRITERIA FORgggERJ&CI? 5190

POWER USAGE EFFECTIVENESS (PUE): 7

TOTAL FACILITY POWER (kw): 7

ESTIMATED SAVINGS LISING FREE-AIR

COOLING: ETiciil

OWERHEAD POWER (kw): 7

PERCENT OF OWVERHEAD POWER FOR
COOLING SYSTEM (%): 7 % kW
PERCENT OF COOUNG SYSTEM POWER FOR HOURS MEETING CRITERIA FOR WATER SIDE
- |40 % kw
CHILLER (%): ¢ - ECOMOMIZER: LT
PERCENT OF COOLING SYSTEM POWER FOR % W
TOWER (%): 7 ESTIMATED SAVINGS USING WATER SIDE |2 130 000
PERCENT OF COOLING SYSTEM POWER FOR % W ECONOMIZER: :
FOR PUMPS/FANS (%):
PERCENT OF OVERHEAD POWER FOR POWER % w
LOSSES and LIGHTING (%): 7
ELECTRIC COST t per kwh) 7
L ]
. . 2 WEATHERBANK, INC.
T XUNTA DE GALICIA T, FEDER
CESGA , L comoummon. A
/} ’i' EOISDSUEIS_-LI'-EE;A DE INNOVACION, csic CIENTIFICAS : : ST owormpeore




Liebert-HIROSS MATRIX SQS063

Free Cooling implementado mediante:
Valvula de 3 vias Recuperacion de calor

Intercambiadores de calor adicionales

—_ VENECIA — HAMBURGO
S 40,000 2 40,000
§ 35,000 7 § 35000 A7 N
S 30,000 S 30,000 z
8 25,000 1 ™M s \ 8 25000 - /
B J my 3 / /| N\
S 20,000 y. & 20,000 / Y4 \

vy )
£ 15,000 b g \_ £ 15,000 ,"" v \

o a3
2 10,000 7t /,f oy g 10,000 7 7 N
2 5000 AL \ @ 5,000 N
g -
o 0 -\S 3 0 -~ —
B4 202468 101214 16 18 20 22 24 26 28 30 32 -18-16-14-12-10-8-6 4202468101214 1618202224 2628 30 32
Temperatura exterior (°C) Temperatura exterior (oC)
-------- Consumos energéticos anuales, refrigerador (Chiller).
Consumos energéticos anuales, refrigerador mas modulo Freecooling (Superchiller).
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Raised Tile Floor

Air bypassing server inlet

Recirculacion de Aire

DESENVOLVEMENTO REXIONAL

o
L
]
i
(T
<
*

* *
R .00 £UROPED DE

2
w
=
Zz
&
v}
o
o
C.

CONSELLERIA DE INNOVACION,

“#4 XUNTA DE GALICIA
E INDUSTRIA

K
S &

/}CES A



Cierre de Pasillos
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Paneles Ciegos
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Monitorizacion de Temperaturas

Ele Edit

View History Delicious

Temperature & Humidity

Temperature & Humidity Se
Status Name
@ Mormal  TH1

& MNormal Temp 3
@ Mormal TH2

@ Normal Temp 1
& Mormal Temp 2
& MNormal Temp 4

Link 1 | Link 2 | Link 3

70

fle Edit View History Delicious

Bookmarks Tools

Help

e B @5 - ¢ OMlE R @ty <) Gl & G-
4 Hours { 04,11.09 14:04 - 04.11.09 18:04 ) / CES A Temperaturas de los nodos del
L15.1 / Return_Air || g o opcion deseada: Finisterrae
5t .
il Grafico Fijo Ultima temperatura disponible: 04/11/09 18:00:00
i [Ofv]3 i
.l ima temperatura disponible
Fecha y hora: =]
22 | = &
21 ¢ =
| S
| 3 - ©
207 14:20 14:40 15:00 15:20 15:40 16:00 | '
D RETEM 20.7000 LAST 20,7998 max  2( UKima hora o
O wWarning on 27 ODl’ayhura seleccionados: o
B Critical on 29 | g
o
_IPeriodo: b
B T De: H
24 Hours ( 03.11.09 18:04 - 04.11.09 18:04 ) e =
L15.1 / Return Air | Cada 26-
= t Retraso entre
4 imagenes: --02 ~|S9
23 1
73 | [[IMostrar Temperaturas
|| 9
£9 Wed 80: 08 Wed 06:§ !
O RETEM 20.7000 LAST 20,8000 MAX 2
O Warning on 27
B Critical on 29
Webmaster: prey@cesga es
One Week ( 28.10.09 18:04 - 04.11.09 18:04 )
L15.1 / Return_Air |
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CONCLUSIONES

* Mecanismos de ahorro energetico de los
servidores:

—33.900 €/ano
Consolidacion de nodos SVGD:
— 6.300 €/ano
* Consumo discos vs Cintas:
— 575 €/ano
* Free-Air Cooling:
—260.000 €/ano
* Cierre de pasillos:
— Hasta 69C de descenso de la Temp.
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TRABAJO FUTURO

Enfriadoras:

— Posibilidad de aumentar la temperatura
Climatizadoras:

— Ventiladores de velocidad variable
Nodos:

— Suspension/apagado automatico de
nodos inactivos
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