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Introducao

* Qual é o problema a ser resolvido?

Construcgéo de um controlador eficiente para
locacdo de recursos de um provedor de laa$
utilizando a téecnica “proportional thresholding”.



Introducao

* Google trends

* Palavras-chave sugeridas nao retornam resultados especificos
para o tema:
— “automated control”, “feedback control”

* Termo utilizado: “cloud management”

Interesse com o passar do tempo v/ Titulos das noticias Previsio

dezembro de 2008

m Cloud management 8
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1. Introduction
Esclarecimento do problema a ser atacado

“This paper focuses on cloud computing infrastructure
services”

“...building an effective controller as a customer add-on
outside the cloud...”

Resource
Provider
laaS

Lease
Resources
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2. Feedback Control in a Cloud Computing Environment
2.1. — Decoupled Control

Requisitos:

“...application control should be factored out of the
cloud platform and left to the guest...”

“A principled layering offers the best potential for
guests to innovate in their control policies...”
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2. Feedback Control in a Cloud Computing Environment
2.2. — Control Granularity

“There may be a gap between the sensors and actuators desired
by the slice controllers and those exposed by the resource
providers. Providers may hide useful information to preserve
their flexibility....”

“The slice controller must make the best of whatever sensors
and actuators are available, and whatever control intervals
and granularity the provider allows”

Requisito: uma politica de controle nao deve
considerar que a nuvem ofereca informacoes
muito precisas.
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2. Feedback Control in a Cloud Computing Environment
2.3. — Other API Constraints

Sensores

“...the slice controller depends on the cloud platform for accurate
sensor measurements at the resource level...”

“..[cloud platform] expose well-specified sensors that are
suitable for stable control...”

Atuadores

“Request routing solutions may involve programmable network
elements installed by the host provider
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3. Proportional Thresholding

Static thresholding
“only one target goal”

Proportional thresholding

“..the goal is turned into a target range, defined by a high and a
low threshold. Thus, the system is considered on target when
the sensor measurement falls inside the target range”
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3. Proportional Thresholding

3.1. Design of Proportional Thresholding

Static thresholding

Upst = g + Ki X (Yrer — 1)

Proportional thresholding

up + K < (yn —y) ifyn <y
Ukt = S ur + Ko X (y— k) ifyr > wr
Uk otherwise

%\

uk+1: novo valor do atuador

uk: valor atual do atuador

Ki: pardmetro integral de ganho (constante)
Yref: valor alvo do sensor

Yk: valor atual do sensor

Yh: limite superior para o valor
alvo do sensor

Yl: limite inferior para o valor
alvo do sensor
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4. Example
4.1. Prototype Control System

- Configuracao do protétipo:
Tomcat Server Cluster
API fornecida pela Amazon EC2
Hyperic HQ para coletar o uso de CPU de todas VMs alocadas

Apache Tomcat

Amazon EC2

Resource )
ﬂ N ‘

Hyperic HQ
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4. Example

4.2. Control Parameters

“we empirically measured the CPU utilization of a single machine under
various workloads to formulate the equation for YI”

Workload vs CPU Utilization
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Yri1 = 8810y, — .5892u;

Yl: limiar inferior
Yh: limiar superior

= K, = —.07

“From this data, we find the best-fit curve:

CPU = (3.869 x 10™°) x workload

1.947

Dado um limite superior Yh... Encontrar YI:

workloadest =

workloadiet

workloadjgw = workloadest X

(o
3.869 x 102

)ﬁ

= workloadest X (currvM — 1).

currvM — 1
currvM

currvM — ]. )1.94'?

Y= yn X (

currvM
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5. Evaluation
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5. Evaluation

Proportional Thresholding
X
Static Thresholding
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Analise critica e Conclusoes

* A solucao possui diversos requisitos:
— Controle de aplicacao descentralizado do controlador da nuvem

— APl da nuvem deve fornecer sensores e atuadores para o controlador
da aplicacao
— Ambiente de teste e configuracao nao estao bem esclarecidos.

* Por que é uma publicacao de destaque?

— Ataca um grande problema: “como utilizar os
recursos de modo eficiente?”

— A solucao em si apesar de especifica, foi
inovadora.



Discussao




