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Figura 1 — Arquitetura do Xen. Adaptado de [BARO3]
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Figura 2 — Realocagéo de recursos no Xen

Processo de KDD proposto
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Fonte de Dados

B¥TE UNIX Benchmarks (wersion 3.11

System -- Linux wmIl 2.6.16. 33-xen #7 SMF Thu bspr 19 11:34:1% aMT 2007
AESE GNUSLinux

start Benchmark Run: Wed May 16 17:30:03 UTC 2007

1 interactive users.

Dhrystone 2 without register wariables 334073.3 Tps (10 Secs, & samples)
Dhrystone 2z using register variables 343319.2 1ps (10 secs, 6 samples)
arithmetic Test (type = arithah) 1z71179.% 1ps (10 secs, & samples)
arithmetic Test (type = register) CE0Z2.7 1ps (10 Secs, & samples)
arithmetic Test (type = short) 4£257.5 1ps (10 secs, & samples)
srithmetic Test (type = int) 5E37F.3 1ps (10 secs, B samples)
srithmetic Test (type = Tongl CL9l0.7 1ps (10 Secs, & samples)
arithmetic Test (type = float) t4rad.4 ps (10 SeCS, B samples)
arithmetic Test (type = double) 5514z.4 1ps (10 secs, 6 samples)
system Call owverhead Test 354z7.3 1ps (10 secs, & samples)
PFipe Throughput Test 43001.1 Tps (10 secs, & samples)
Fipe -based Context Switching Test 7945.32 1ps (10 secs, & samples)
Process Creation Test *0.4 Ips (10 secs, & samples)
Exec] Throughput Test 150.% Ips (9 5ecs, 6 samples)
File Read (10 seconds) 145 223.0 KEps (10 SeCS, B samples)
File Write (10 seconds) 3763.0 KBps (10 secs, 6 samples)
File Copy (10 seconds) §373.0 KBps (10 secs, £ samples)
File Read (30 seconds) 145950.0 KBps (30 5ecs, 6 samples)
File Write (20 seconds ) W HE.0 KBps (0 5ecs, & samples)
File Copy (30 seconds ) E3ZL.0 KBps (30 secs, & samples)
C Compiler Test 22.0 Ipm (B0 52cCs, 3 samples)
Shell scripts (1 concurrent) 172.1 1pm (B0 Secs, 3 samples)
shell scripts (2 concurrent) 94.1 Tpm (B0 Secs, 3 samples)
shell scripts (4 Concurrent) 50,3 Ipm (B0 Secs, 3 samples)
Shell scripts (% concurrent) 25.2 1pm (B0 secs, 3 samples)
Dc: sqrt(2) to 93 decimal places 1749%.9 1pm (B0 secs, & samples)
Recursion Test--Tower of Hanoi E555.6 Ips (10 secs, & samples)

THOEX VALLES

TEST BASELINE RESULT
arithmetic Test (type = double) 254l.7 GR142.4
Dhrystone 2z without register wariables Z2XE.3 334075 .9
Exec1 Throughput Test 16.5 150.%
File Copy (30 seconds ) 179.0 E37.0
Pipe -based Context Switching Test 1385.5 o453
Shell scripts (% concurrent) 4.0 2x.2

SUM of & items
BYERAGE

Figura 4 — Exemplo Resultado Unixbench




Estratégia de Execucoes

|

o Distintas configuragdes (m 1 10 10 10 40
diferentes situacdes) L
o Configuracdes de Ambiente -
o Total de VMs

o Limites de consumo de CPI
m 70%, 85%, 90% e 100%

80 70 70 60
90 70 70 50
70 70 40

Meméria (MB)
)
S

o CAP 110 70 60 40
m Fatia do total de CPU para cau U
L. 130 70 40 40

o Memoria

= Diferentes alocacgdes para cad Combinacao de CAP

Planejamento de Execucoes
[

Escalonador: Credit / Xen: 3.0.4 / Mdquina: Xeon /Kernel: 2.6.16.33 Meméra

Ambiente Dispo.: 280 MB / Benchmkark: Unixbench 3.11
CPU 85% CPU 85%
VMs VM1 VM2 VM3 VM4 VMs VM1 VM2 VM3 VM4
CAP 10 10 20 45 CAP 10 15 25 35
Memoria (MB) Memoria (MB)
2398 7ol 7o IR7oN 70 2810 Bzo M| IR0 5708 70
240 80 70 70 60 282 80 70 70 60
‘g.. 241 9 70 70 50 ‘g.. 283 90 70 70 50
3 242 100 70 70 40 > 284 100 70 70 40
T 243 110 70 60 40 T 285 110 70 60 40
“ 244 120 70 50 40 “ 286 120 70 50 40
245 130 70 40 40 187 130 70 40 40
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Data Warehouse
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1
| Hardware | | SistOperacional | | Paravirtualizador |
2 il 1.* 1.3
| ConfiguracaoBmM | | ConfiguracaoHn | | Configuracaos0 | | ConfiguracaoPV |

ValorConfigBM

-2.156 execugdes de benchmarks

GrupoConfBM

I
I
I
I
I
! x 1r 1
I
I
I
I
I
I

-27 métricas cada Tooooo

Configuracao

ot e | — 58.212 registros na tabela fato
- PercentualCPU tin
- Totalvh ©int |

1
1.7 X i
Maquinavirtual 1 1
- MurneraWM : int : : UnidadeMEdida
| |
| |

- Memaoria :int
- GAP int
- Media : float
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Mineracédo de Dados
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Mineracao de Dados

[
o Indica parametros para reconfiguracao

o Tarefas preditivas
o Classificacéo
= Arvores de decisdo (C4.5 [QUI96))
= Weka

o Preparagcao dos dados para a mineragao
o [TANO6]
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Preparacao Atributo Preditivo

o Mapeamento entre as configuracoes
o Valores atributo média
o Somatdrio das médias das VMs
o Configuracéo inicial e configuragéo alvo
o Critério de beneficio
m Diferenca entre o0 somatério das configuracdes
o Matriz Quadrada

Exglanatc')rios
|16 |

Preparacao Atributos

CPU 85% o SR

VMs VMI VM2 VM3 V4 o % CPU de Origem

cAP 10 10 20 45 o CAP

Meméria (MB) o Primeira Eo 1 ao

na
W B I o Memoria

240 80 70 70 &0 . - ;.
o Primeira Memoria
291 20 70 70 50

100 70 70 40
243 | 110 70 60 40
244 | 120 70 50 40
245 | 130} 70 40 40

Configuragdo
)
5
>

o Combinacao de
valores
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@relation Arff_85

@attribute CAP_INICIAL {218, 225, 232, 239, 246, 253, 260, 267, 274, 281, 288,
295, 302, 309, 316, 323, 330, 337}

@attribute MEM_INICIAL {70, 80, 90, 100, 110, 120, 130}

@attribute CAP_ALVO {218, 225, 232, 239, 246, 253, 260, 267, 274, 281, 288, 295,

302, 309, 316, 323, 330, 337}
@attribute MEM_ALVO {70, 80, 90, 100, 110, 120, 130}
@attribute class {0, 1}

@data

281,
281,
281,
281,

281,
281,
281,
281,

281,
281,
281,
281,

281,
281,
281,
281,

110, 239, 70,
110, 239, 90,
110, 239, 110,
110, 239, 130,

130, 239, 70,
130, 239, 90,
130, 239, 110,
130, 239, 130,

70, 239, 70,
70, 239, 90,
70, 239, 110,
70, 239, 130,

oOr OO

90, 239, 70,
90, 239, 90,
90, 239, 110,
90, 239, 130,

oOr OO or oo

or OO

Figura 7 — Exemplo de conteldo do arquivo arff para a mineragdo
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Modelos Preditivos

CAP_ALVO =281

CAP_INIC IAL= 239
| MEM_INIC = 70: 1
| MEM_INIC = 80: 1
| MEM_INIC = 90: 1
| MEM_INIC = 100: 1
| MEM_INIC = 110: 0
| MEM_INIC = 120: 1
| MEM_INIC = 130: 1

CAP_ALVO = 246

CAP_INICIAL = 253
| MEM_ALVO = 70: 0
| MEM_ALVO = 80: 0
| MEM_ALVO = 90: 1
| MEM_ALVO = 100: 0
| MEM_ALVO = 110: 1
| MEM_ALVO = 120: 0
| MEM_ALVO = 130: 1

Figura 8 — Exemplo de modelos preditivos




Apresentacao e Efetivacao da

Reconfiguracao
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Apresentacao
[

o Protocolo de comunicacgao

o Modelos preditivos
X

o Subsistema de reconfiguracéo

o Modelos Preditivos Enriquecidos
o Instrucdes em alto nivel
o Evento-Condicdo-Acao
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Modelos Preditivos

Enrigﬂggiggg
[

CONFIGURACAO CONFIGURACAO ALVO INSTRUCOES ENRIQUECIDAS
INICIAL CAP MEM VM1 VM2 VM3 VM4
VM [VM|VM[VMIVM VM| VM VM| VM |[VM VM| VM
112l 3lalilalalalalalala|CAP|MEMCAPIMEM]CAPIMEMICAP|MEM
7070|7070 70 | 15 25 35| 70
CAP |10 (10|20 |45 80|70|70] 60 80 | 15 25 35| 60
90 [70[70]50 15 25 35
10|15 25|35 [100[70 | 70| 40 100 | 15 25 35| 40
vieml 90 170170 | s0 11070 | 60| 40 110 | 15 25| 60 |35 40
120{ 70 | 50| 40 120 | 15 25| 50 |35 40
130| 70 |40 40 130 15 25| 40 [35] 40
90 |70 | 70|50 70 | 10 25| 70 50
CAP1101151201401,4 114125 |40 [110[ 70 |60 40 110 | 10 25| 60
MEM|130| 70 | 40 | 40 130| 70 |40 40 10 25| 40
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Conclusodes

o Processo completo de KDD

o Modelo analitico abrangente

o Descoberta de padrbes para a reconfiguracao
o Uso rigoroso de técnicas de preparagao

o Modelos preditivos enriquecidos
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Trabalhos Futuros

o Data Warehousing
o Planejamento com diferentes ambientes
o Mais execucdes de benchmarks
o ETC com suporte computacional

o Descoberta de padrbes
o Explorar outros critérios de beneficio
o Inserir as politicas de SLA ja na mineracao
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