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Introduction

In this paper, we present a modeling approach to evaluate dependability and cost issues for a
VoD streaming service in three different architectures, basead on private cloud, for a distance
learning environment which supports an average of 30 simultaneous users, who demand video

transmission quality of 1.5 Mbps.
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Dependability Models

Closed-form equation for baseline architecture Availability for baseline architecture

(Kin(AapAvm(B) + Aap(B1) uic + (Br) (B2) (B + Huic)))

At.r =

((Aap + Br)(Avm + Hin)(B) (Aap + B + M) 1
V) A =Age X Anc X Ayol X Ay

where:

ﬁ :A-v!r +2-1Jm + ,uap:
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Figure 8: Redundant Architecture (NC) - RBD Model.

Figure 9: Redundant VoD Service - NC.



Dependability Models

Closed-form equation for baseline architecture Availability for baseline architecture

o (2B + Ban i + o3) By + ouf;’
05(B20 (AN +2uN) + B, + @ B2 + B1B3)’

AVUD = (X]

ARedarchitectureNC = AGe X Avel X AveD
Where

B =Awn,
Br =uwn,
O =My lyop-
o1 =(Av + B + v )2(An + B + Uv),
O =442 + VTANP + 130 +5A N + 12B iy + 21y,
o3 =(8B(2P + pun) + An(11B + un)).
oy =(7B + 2w ) (Hyn3 ).
as =Ay + Avop + Uyep;
O =2An(An + B )(An +3B),
Bs =(8Ax2 + 24AxAwy + 1387 ) 1w,
Bs =(TAn + 12B) iy + 211y,
Ba =2AnP(2An +3p),
Bs =(An + B)(An + 16 ) uw,
Be =(An + 8B ) ipz
Br =(An(B +2un) + un(7B + 2un))
¢ =0 + P + P3.and
@1 =Ps + Bs + Pe.
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Figure 12: Redundant GC.
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Figure 12: Case studies comparison.



Analysis

In this paper, we present a modeling approach to evaluate dependability and cost issues
for a VoD streaming service in three different architectures, basead on private cloud, for

a distance learning environment which supports an average of 30 simultaneous users.

Table I: Settings of VMs.

Parameters mlsmall | ml.medium | ml.xlarge
CPU | 1 2
Memory (MB) 256 512 1024
Hard Disk (GB) ] 10 10
Number of users 5 15 36
Mbps suported 0.25 1 2.5




Analysis

Private cloud

Table XXIX: Comparison between parameters of architectures.

Parameters Basic Red. NC Red. NC and GC

size of VM m | .small ml.medinm ml.xlarge

Bandwidth L OF 100 104100 10/ 100

Number of users supported 5 15 36

Availability 0988571 0.994401 0995113
Number of Nines 1.9420 25118 23109
Annual Downtime 100,11 4904 42 81

TCO mdio R$ 4.331.19 | RS 6.361.75 R 10.210.87

Where:

Basic = Baseline Architecture;

Red. NC = Redundant Architecture (NC):

Red. NC and GC = Redundant Architecture (NC and GC).



Public cloud

Parameters Basic Red. NC Red. NC and GC
Stze of VM m |.small m |.medium m . xlarge
Number of users supported On demand On demand On demand
WM's availability 0.995 0.995 0.995
Number of nines 2.3010 23010 23010
Annual Downtime 438 4318 438
CMA 3 79440 5 1.324 68 5 438708

Analysis
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Results

= A andlise dos beneficios da adogdo de mecanismos de replicagao warm standby em um servigo de VoD
streaming na nuvem baseado na plataforma Eucalyptus;

= Modelagem analitica de trés tipos de arquiteturas (uma basica e outras duas com redundancia) para o servigo
através de modelos RBD e CTMC, que podem ser utilizados em extensies de outras arquiteturas para esse
servigo em trabalhos futuras;

» A identificagdo de componentes de infraestrutura que geram gargalos de disponibilidade em servigos na nuvem,
e que podem embasar a elaboragéo de arquiteturas redundantes em propostas futuras;

= [] alcance de equagdes de farmula fechada para célculo de disponibilidade do servigo de VoD streaming na
nuVem;
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Future Works

® [ x Dosts;

= SLA;

= Analyze others dependability metrics;
» Redundant architectures.



WMoDCS 2014.1 - Recite, 01 april, 201a. ;ﬁfﬁ?«'»‘?mérfse

Uuestions?

Maria Clara dos Santos Bezerra | mcsb@cin.ufpe.br
Orientador; Prof. Paulo Romero Martins Maciel | prmm@cin.ufpe.br



mailto:jrd@cin.ufpe.br
mailto:prmm@cin.ufpe.br

