Virtualizacao
Desafios, Possivels
SolucOes e Beneficios
para o DATACENTER

Dr. Manoel Veras
24.10.2011
10:15-11:00

. taﬁeﬂtemynamics | SAOPAULO 2011 = —
Z 1A " ESPANA .




Agenda

JEstado Atual
dDesafios
dPossiveis Solucoes
dBeneficios
JConclusoes

§ DatacenterDynamics | 40 PAULO 2011




Estado Atual
Virtualizacao

" \EDatacenterDynamics | SAOPAULO 2011

:‘/’ F;t AM-Y ESPANA




Virtualizac;éio X86

f \/ “\f SERV]DOR SERVIDOR SERViDDR SERVIDOR SERVIDOR
4 5
APLICACOES APLICACOES APLICACOES
SISTEMA SISTEMA SISTEMA
OF‘ERACiUNAL OPERACIONAL DPERAC!ONAL
MAQUINA MAQUINA MAQUINA MA{.'!UINA MAQU!NA MAQUENA MACIU!NA MAQUINA
\_ VIRTUAL 1 A VIRTUAL 2 AL VIRTUAL 3 ) V{RTUAL1 VlRTUAL 2 | | vIRTUAL 3 VIRTUAL4 VlRTUAL 5
i e’
SERVIDOR VIRTUAL (CAMADA DE ABSTRACAO) g @ @ @ Q
. A
( h SERVIDOR
SERVIDOR
Sl vmrughiznno
\_ J i
p
RING 3
G _J
4 N
Problema :17 instrucdes sensiveis RING 1
gue podiam acessar diretamente o \ /
~ q
processador sem gerar excecoes RING O
G y
>
HARDWARE
\_ J




Virtualizacao:
Funcionalidades
(VMware)
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DPM

Project: Simulate eight-hour work day
on four-node VMware DRS cluster.

Goal: measure power savings of new
VMware power management features.

Date: experiment performed 9/13/08
(weekend betore VMworld 2008.)

ALL VI3 ACTIVITY IS AUTOMATED.




Virtualizacao
(maior densidade com aumento
do poder de processamento)

Virtualizacéao
SPRAWL




Virtualizacao:
Otimizacao do Gerenciamento
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Virtualizacao : base para
CLOUD
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Virtualizacao : base para Cloud
(NIST)
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Virtualizacao : base para Cloud
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Virtualizacao
Base da Elasticidade para a
CLOUD

Capacidade Capacidade

/

Infraestrutura
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Virtualizacao : base para Cloud

Aplicacao

CLOUD .
COMPUTING [ Web Services ]
-

Amazon
DATACENTERS Provedores Provedores
Empresariais Regionais Globais

AWS




Virtualizacao : base para Cloud

Saals

CLOUD
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Oferta

Saas
? Google
SalesForce
PaasS Microsoft
' |

laaS VMware il Amazon
DATACENTER Provedores Provedores
empresariais Regionais Globais

'DatacenterDynamics | S0 PAULO 2011

FAMFY ESPANA




Case AMAZON(laaS) : Virtualizacao
como base para web services

=) () [CMP
Scaling LB Watch
AMAZON EC2

dedicada)




Tendéncias

Natureza da CLOUD é dinamica;

Elasticidade € a caracteristica basica da
CLOUD:;

Status atual
— “datasets” crescem rapidamente (big data)
— Padroes de trafego sem previsao

— Necessidades de obtencao de tempos de resposta
cada vez melhores.

Virtualizacao é a base da CLOUD
Mudanca do Modelo de Financiamento da TI
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Desafios do
DATACENTER

« Crescimento da demanda por capacidade
(digitalizacao de processos de uma forma geral)
e de energia como consequéncia.

 Custo de Eletricidade da ordem de 25-40% das
despesas operacionais de um DC tipico.

 Otimizacao da Utilizacao dos Recursos.



Capacity Planning
DATACENTER (APC)
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Por que acontecia o oversizing
(APC 37)

* Planejado
* Planejamento com problema

 Em geral projeto para 3 vezes a
capacidade necessaria

— Arquitetura modular é uma saida para
requisitos mutaveis
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PUE, fev-2007
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Useful
computing

Total data center input power
PUE = —

Power IT load power
Usage

Eifectiveness
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Perdas

Power consumed by minor subsysfems
{omitted to simplify the discuession)
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Desafios com a
VIRTUALIZACAO

 Carga de Tl com alta densidade e
dinamica

 Necessidade de monitorar racks, filas e
salas

* Piora da utilizacao da eficiéncia
energetica




Efeito da Virtualizacao

8 . overall efficiency geis somewhat
Overall efficiency | somewhat better better with virtualization
But much better if PUE is
optimized too

T 4

Large unclaimed 3
Much

PUE Jue-

entitlement here efficiency| betier
PUE gels worse 4-\ IT efficiency gets much better with
(Efficiency of power and virtualization
cooling systems) o Always a large efficiency
....é gain here
ay Useful
g computing
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PUE & Carga de TiI

PUE degrades (goeas up) dramatically at low loads
{Due o the “Mixed lossas" of idile capaciy)

PUE

Me 10% 20% 30% 40% S0% 60% T0%% 80% 90% Full
laad lead

IT load

(percent of data center capacity)
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Perdas Fixas

100%

This graph ilustrates total POWER CONSUMPTION in 100%
the data center.

If does not explicitly show the EFFICIENCY of data

center infrastructure (PUE), but you can tell that PUE is
75% worsening because IT load is decreasing while fixed loss
stays constant
75%"
Electric As IT load shrinks, TOTAL POWER
bill 50% can never drop below the leyel of Electric Greater power savings enabled by
FIXED LOSSES : bill 500 - reduced fixed losses
As percentage of @ ).
pre-consolidation As percentage of 07‘
amount pre-consolidation 4{ B
Portion of TOTAL POWER due fo fixed Josses — constant regardfess of load amount OWER
2% Jv FIXED LOSSES
35% is a typical level of fixed losses Examples of FIXED LOSS: 25% —
in a non-virtualized data center ’F;pudaf:nes;‘gf;nm Examples of reducing FIXED LOSS:
ixed-sp ans B
Reduce excess power/cooling capacity
Switch to variable-speed fans
0% 0%
o L] L] L] T L] L] L] L] L] L] L] T L] L] L] L] T L] L] L]
21 41 6:1 81 101 1221 141 161 181 2001 - 241 41 61 81 1011 121 141 161 181 20:1 -
Consolidation ratio Consolidation ratio
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Efeito da VIRTUALIZACAO

In this example:

IT load reduction: 50%

B6% of COOLING SYSTEM losses are fixed
consumed by mingr subs)stems 75% of POWER S'YSTEM losses are fixed.

Power .
lgnored i smply analyss y
Power and cooling didn't go dowmn
in the same proporion as IT load
because of fixed losses
PUE - 2.0 PUE = 2.7
BEFORE AFTER
virtualization virtualization
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Possivels
Solucoes

- \Z/DatacenterDynamics | SAo PAULO 2011

:‘/’ F;t AM-Y ESPANA




Capacity Planner

[ APLICACAO

L DATACENTER




Elasticidade Rapida (WEB)
Amazon EC2

Instancia
EC2
Instdncia
EC2
Instancia @
EC2

Dados
de
Instancia
EC2
Auto
Instancia > Scale

Escalabilidade

Performance
EC2




T D C Modularidade
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CDC e 3




Atributos Primarios

TDC vs CDC

TDC

CDC Primeira

Modularidade

CDC Segunda

Tempo para
Implementar

Longo —
tipicamente dois
anos.

Geragdo
Meses —

potencialmente
curto

Geracdo

Meses —
simplificado pela
menor estrutura de
refrigeracao
quando comparado
a0 CDC Primeira
Geracdo

Custo de Capital

Muito alto — US§

Mais baixo — Falta

Mais baixo — Custo

20M por MW. informacdo sobre aumentado devido
custos de a reducdo dos
implantacdo. custos de
infraestrutura.
Custo de Variavel com PUE  Similar ao TDC Similar ao melhor
Operagio de 2.0 até 1.2. com alguns ganhos TDC que usa

e pré-engenharia.

refrigeracdo a ar.
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CDC vs TDC

)

k. ~N
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O,
:& Engenharia
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C D C Modularidade

Capacidade de J,-"
PROCESSAMENTO #
7 A : Requisitos de
2 : Capacidade
DATACENTER :
TRADICIONAL = :
(TDC) h i
.=~ DATACENTER :
,f'.” EM |
@ CONTAINER |
i | (CDC) !
i : Tempo
: | (Anos)
- . 8 9
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PODs Modularidade

MODULO (B)
POD
POD Calarta N5-120 2 <
(A)
SWITCHES DE NUCLEO
MODULO 1 MODULO 2 MODULO 3

DATACENTER (C)




Virtualizacao

Hot Aisle
Hot Aisle

Cold Aisle

« = Cold Aisle - «
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Refrigeracao por Rack e Pela Fila em
DATACENTER
(APC 130)

* Energia elétrica se transforma em calor

e Sistema de refrigeracao emana ar frio e

extral ar guente para gerar uma
temperatura média homogénea e evitar
pontos de concentracao de calor.

Virtualizacao




Hot Spots

BEFORE virtualization AFTER virtualization

Constant loads ’ Stable cooling Migrating high-density loads ’ Unpredictable cooling

O
=
=

%tacenterDynamics | SAO PAULO 2011 e

o NVFY ESPANA




Pela FILA

Row CRACs sense elevated temperature and
increase fan speed to remove extra heat
from hot aisle

Virtualizacéo

When temperature decreases, row CRACs
decrease fan speed to conserve energy
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Andlise APC

« Por Rack é mais flexivel, de implementacao
rapida e atinge densidade elevada, acarreta
custos adicionais.

« Pela Fila oferece flexibilidade, velocidade e alta
densidade, custo semelhante a refrigeracao da
sala.

« Sala € inflexivel, implementacao demora e
perfomance € pouco eificente em instalaces de
alta densidade, mas tem a vantagem de custo e
simplicidade.




Zona de Alta Densidade

A high-density “island™ in the room

A “mimi data center™ with its own
coaling

Thermally “invisibla™ to the rest of
the room
{idfeally)

—— e ——— S
T
A T

- High-density
zund

Hot‘cool air circulation is localized
within the zone by short air paths
andior physical contaimment
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PUE

maior
eficiéncia da
refrigeracao

maior
eficiéncia da
energizacgao

Free

Necessidade Cooling
de
Padronizacéo

da Medicéo
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Google DATACENTER PUE
14 ' Google Data Center PUE

1.3 / Il Google A
B Google B

— | GoogleC

¥ Google D
Google E

Bl Google F

B Google G
B Google H
- B Google |

11 Il Google J

1.2

Q307 Q407 Q108 Q208 Q308 Q408 Q109 Q209 Q309
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Microsoft

Microsoft’s Data Center Evolution

Data Center
Colocation
Generation 1

Quincy and
San Antonio
Generation 2

ii;ck

Density

and
Deployment

Chicago and
Dublin
Generation 3

e St

T

Containers
Scalability

And Sustainability

Generation 4
Modular Data Center

fo Marke
LowerdCE
ScalableData Center
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PUE-2

PUE Category 0* | PUE Category 1 | PUE Category2 | PUE Category 3
IT energy UPS output UPS output PDU output IT equipment
measurement input
location
Definition of IT Peak IT electric IT annual energy | IT annual energy | IT annual energy
energy demand
Definition of Total | Peak Total Total annual Total annual Total annual
energy electric demand | energy energy energy
“For PUE Category 0 the measurements are electric demand (kW).
PUE 'cnfc;géry TGG annotation
PUE, PUE v
PUE, PUE;;vc
PUE, PUE s vc
PUE; PUE;3yc




Beneficios
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dReducao do TCO

JAumento do Valor Agregado da
Infraestrutura de TI




Estudo de Caso (APC)

$193,123
Before 27°
Virtualization /o Virtualization a
} 4%
h % ", savings
$140,305 $140,305 | l
After After 152,
Yirtualization i
=
pUE = 2.09
PUE = 2.99 16
a. Before virtualization b. After virtualization PUE = L
. Server consolidation only . After virtualization
Data center capacity: 120 kW , PLUS power/cooling improve-
Total IT load: S0kW (75% loading) Data center capacity: 120kW (no change) ments
Server load: 59kW (66% of IT load) Total IT load: 53 KW (44% loading) i
Data center loading: 75% ( 44% kn,;ta center capacity: 120kW = €0
20-to-1 server reduction - :
Total IT load: 53 kKW (88% load
Room-based cocling 75% of servers were virtualized Pgwer and cooling l'iE{IhT -sizgg t‘;ng]
Hot aislefcold aisle layout Server load: 22 KW (42% of IT load) nearest 10 kW
Uncoordinated CRACs - i : ;
UPS: High effi 06% efficient at
UPS: Traditional, 89% efficient at full load il e Ceney, BB SHciEnt 2
No change fo these elements Row-hased cooli tai t
18" raised floor with 6" cahle obstruction B;m"?; paﬁglglzgd{gg containment)

Scattered placement of perforated tiles
Mo blanking panels




Conclusoes
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Conclusoes

 Virtualizacao e a base da CLOUD;

* Projeto de Energia & Refrigeracao deve
considerar efeito da Virtualizacao&Blades;

e Maior eficiéncia com Virtualizacao e
melhoria da Energia & Refrigeracao.
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