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laaS Clouds

* Atechnology that helps to manage the big computational
and storage capacity

« Public clouds promise flexibility, scalability, (SLA based)
high availability and pay-as-you-go option for its users

* A cloud infrastructure provides efficient resource-
management, lower operational costs for its maintainers
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Classification

Service SaaS For Example: twitter,
models: flickr ...
Software as a
Service
PaaS Google App Engine

Platform as a Service

IaaS Amazon EC2, SZTAI
Cloud ...

Infrastructure as a Service

Deployment models: Private, public and hibrid
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Driving forces

Provider’s needs

Improve resource utilisation

Use available resources efficiently
Save energy

Decrease cost

Consumer needs

Cost effectiveness

Easy access to resources
Pay-as-you-go

No initial investments
Self-service
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laas Clouds

* An economic model for resource

o Provisioning
o Management
* Service
o Realizes utility computing
o Elastic
o Increased availability and reliability
o Improved accessibility — ease of use
o Reduced cost
o Reduced energy consumption

 Must be comparable
o To each other

@)

Price vs value
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What is the value of a
service?
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What is the value of an
aspect?
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Problem analysis

o Not standardized
o Very large dimension
o Not comparable

Virtualization
o Split or merged physical resources to accommodate virtual machines
o Different instance types
o Multi-tenancy

Benchmarking

o Not applicable for comparison
o Physical infrastructure vs. virtual machine instances

There are no well established performance analysis techniques for 1aa$
clouds
Performance analysis, performance evaluation of a cloud

o Not applicable here rather ‘characterization’ of VM instances
o Arelative number for capturing performance

®10
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Concept

e (Characterize instances

o Not “benchmarking the cloud”
o But benchmarks are used in the procedure

e (Qualitative characterization

o Uniform information

* Aggregate metrics
o Decrease dimensions
* Provide an automated mechanism to perform
characterization

® ®11
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Performance characterization
with
hierarchial fuzzy inference system
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Qualitative metrics

* Metrics cannot be aggregated CPU A, frequency f;, memory
. M,, bandwidth b,
o They are not additive s
\"

Different dimensions

CPU B, frequency f,, memory
M,, bandwidth b,

o
o Not comparable
o Not related

* Quantitative metrics are transformed| CPUA, “high” frequency, “large”
into qualitative memory, “low” bandwidth

VS
o Operations on symbolic values CPU B, “medium” frequency
“medium” memory, “medium”

bandwidth

o ®13
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Fuzzy characterization

* Fuzzy values
o transform quantitative information into qualitative

i i : ' ' ’ ' good ' ' ellent
o concise, readable, interpretable and comparable in il excellen

an easy way

* Fuzzy inference
o Simple readable statements transform fuzzy sets

o IfAis,good” and B is ,excellent” then Cis “good”
o Rules and knowledge base represent expert opinion

e De-fuzzification
o Theresultis a fuzzy set
o Transformed into a comparable value by CoG

® ®14
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Architecture to gather raw

dat

|
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Clouds #N

) : Prepared disk image

QO :Raw benchmark results
: Processed benchmark

O

results

Legend
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Raw data

e CPU performance

o 11 tests

e Storage /O
o b6 tests

* Memory I/O
o 3tests

* Application

o Compilation: 2 tests
Compression: 4 tests
Encoding: 5 tests
Database
Web: 2 tests

O O O O
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Fuzzy characterizaton

* If raw data is processed by fuzzy inference

o Very high dimension
o Rule become very complex

* CPU, memory, disk and network

o captured by 157 parameters
o number of corresponding fuzzy rules nt>’
* where nis the number of fuzzy sets (~granularity of rules)
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Hierarchial Fuzzy Inference
System (HFIS)

T

e

- - -

Knowledge Base

Inference
Engine

Aggregated
Performance
Value

Knowledge base
(: Crisp value
[J: Inference engine
——>: Fuzzificaton
——>: Defuzzification

Legend

L0: Raw benchmark values

L1: Toollevel values

L2: Component level values

L3: Aggregated performance
value
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Hierarchial Fuzzy Inference
System (HFIS)

 HFIS advantage
o the number of rules is greatly reduced
o the number of rules increases only linearly with the number of input variables

* HFIS divides the inference into stages
o asubset of input variables produce intermediate results
o these results are taken as inputs in subsequent stages
o the number of variables in an inference stage is controlled
o theintermediate results may also possess interpretable meaning

e Categorized the parameters according to the four main aspects

o established sub-categories within each

o input parameters to an inference stage do not exceed 7

o overall number of rules in the system is bounded by ¢ * n”’
* cisthe number of inference stages

) ®19
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Case study

Can we compare Amazon EC2 and SZTAKI Cloud?
o Disk I/O subsystem

SZTAKI [Files/s] 58.55 93.87 68.33 132.63

Amazon [Files/s] 38.87 49.73 40.83 119.07

SZTAKI [MB/s] 113.385 225.64 242.08 220.02 185.53 134.38
Amazon [MB/
s] 80.14 174.37 166.09 176.74 177.51 119.48
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Case study

* Aggregated value by fuzzy inference

7=
-

SZTAKI [0-100] 72.16 62.55 62.98
Amazon [0-100] 62.06 43.6 47.05

 The two services are comparable as 62.98 : 47.05
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Results and future works

e Feasibility study: comparing the Amazon EC2 and SZTAKI

cloud standard instances

o No, SZTAKI Cloud is not better than Amazon EC2
o Rule base and knowledge base is complicated

* In the future, we plan to

o Build a coherent and sound knowledge base
o Investigate automatic mechanism to extract knowledge base

n  «u

* Refine qualities and relations (“what is excellent”, “what is
good”, etc)

* Tune the knowledge base a technology progresses

® PDP2013. - 02/28/2013 @22
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Thank you for the attention!

Questions?
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Hierarchial Fuzzy Inference
System (HFIS)

Framework ,

=

' ! ! r 1 ! !
poor good excellent

Image [aaS Clouds #1
repository client/API, 7
Core p ’ . . .
& ( 10 0 50 0 100
Valuator
Clouds #N
Legend

5 : Prepared disk image
(O :Raw benchmark results

0 : Processed benchmark PShark 0 DBench
results

Knowledge
Base
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Current solution (2)

C-Meter

e Simple framework

* Synthetic workloads via EC2 interface

Problem
* Only synthetic workloads

* |t uses an abandoned framework as a basis (GrenchMark)

e The C-Meter seems to be abandoned as well
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