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A Technique for Choosing Implementation Platforms
Using Bayesian Networks

HirosH1 KazaTo, 12 RAFAEL WEISS, !
SHINPEI HavasHr, ! Takasur Kopayasni
and MoTOSHI SAEKIT!

It is important to understand how a combination of implementation platforms
influences quality attributes on a system. In this paper, we propose a technique
to choose implementation platforms by modeling casual dependencies between
requirements and platforms probabilistically using Bayesian networks. We have
implemented our technique on a Bayesian network tool and applied it to a case
study of a business application to show its effectiveness.
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Fig.1 An example of a Bayesian network.
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Fig.2 A classification of nodes on paths in DAGs.
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Fig.3 A simple example of BP.
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Fig.4 An overview of the ACCURATE approach.
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Fig.5 A BN for choosing implementation platform of a business application.

Data Storage

Client-Server Architecture

Component Management Data Persistency

01 0Oooood CpPT
Table 1 CPT for performance.

Programming Language Java Ruby

Client-Server Architecture Fat Thin Rich Fat Thin Rich
High 0.90 0.60 0.80 0.30 0.10 0.10

Performance Mid 0.08 0.35 0.15 0.65 0.80 0.70
Low 0.02 0.05 0.05 0.05 0.10 0.20

02 00O0oooooooooo CpT
Table 2 CPT for component management.

Programming Language Java Ruby
Client-Server Architecture Fat Thin | Rich Fat Thin | Rich
Spring 0.50 0.60 0.40 0.00 0.00 0.00
Component
EJB 0.00 0.30 0.50 0.00 0.00 0.00
Management .
Rails 0.00 0.00 0.00 0.00 1.00 1.00
Hand Coding | 0.50 0.10 0.10 1.00 0.00 0.00
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P(UserInterface = Struts) = 0.506
P(ComponentManagement = SpringFramework) = 0.535
P(DataPersistency = Hibernate) = 0.455
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Mid | 41.6% Mid | 49.3% Wid | 35.8% Mid | 21.1% Wid | 16.7%
Low | 13.2% Low | 22.9% Low | 56% Low | 14.3% Low | 17.2%
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Fig.6 Case study — initial state.
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Fig.7 Case study — after observation of two NFRs
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