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Abstract: As economic pressure builds globally, enterprises, municipalities and universities are starting to
look at hybrid cloud build by combining public cloud and private cloud as a potential choice to reduce the
total cost of ownership for IT. To optimize the hybrid cloud, it is necessary to minimize the operational cost.
That is, in addition to consideration of migration cost, adaptation to dynamic behavior of the application
is necessary. In this paper, we propose a dynamic placement method which minimizes the operational cost
of the hybrid cloud by keeping the utilization of the private cloud at the constant range. This technique
is characterized by minimizing the migration based on a dynamic behavior of applications. We show the
effectiveness of the proposed method by evaluating in a simulation environment.
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Table 1 Security certifications of major public cloud providers.

SAS 70 SSAE ISO/IEC27001 PCI-DSS
Amazon Web Services O O O O
Rackspace O O O O
Savvis O O O X
Bluelock O O X X
GoGrid O O X X
SoftLayer O O X X
Google Compute Engine X X X X
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x®2 7/ r—vav
Table 2 Applications.

Security Pattern Deploy Frequency
# ID Application Lifetime
Level Compute Storage (Number of Apps per day)

0 OLTP1 2-5 years 4-5 Constant | Increase 0.1

OLTP
1 OLTP2 2-5 years 4-5 Periodic Increase 0.1
2 OLAP1 1 month- 1 year 2-4 Burst Constant 0.25

OLAP
3 OLAP2 3 days - 1 week 2-4 Constant | Constant 1
4 DevTest | Test / Development | 3 days -1 month 1-3 Random Increase 2.5
5 Web1l 6 months - 2 years 2-4 Constant | Constant 0.1
6 Web2 Web Server 6 months - 2 years 2-4 Increase Constant 0.6
7 Web3 6 months - 2 years 2-4 Periodic Constant 0.25
8 Mail Mail Server 5 years 3 Constant | Increase 0.05
9 File File Server 2 -5 years 2-4 Constant | Increase 0.05
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Table 5 Comparison with conventional method.

Conventional Proposal

Method Method
Total Cost 1186.0 665.9
Migration Cost 699.0 54.5
Cost w/o Migration 487.0 611.4

Number of Migrations 1825 360

Storage Utilization 95.7% 82.1%
Compute Utilization 95.2% 66.8%
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Table 6 Comparison with random method.

Proposal Method Random Method
Total Cost 665.9 705.1
Migration Cost 54.5 93.0
Cost w/o Migration 611.4 612.1
Number of Migrations 360 386
Storage Utilization 82.1% 85.9%
Compute Utilization 66.8% 64.8%
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