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ABSTRACT

The Software Development Life Cycle (SDLC) includes a comprehensive plan for
how to specify, design, code, test, and maintain or replace a software system.
Independently of the SDLC process adopted, a software development goes through
the common design activity of software architecture definition. By analogy to the
architecture of a building, the software architecture specifies the structures needed to
reason about the software system including the software elements, relations among
them, and properties of both elements and relations. Designers specify the software
architecture based on the system specification artifacts (e.g., the use case and domain
class diagrams). They have several architectural styles that they can adopt like
Service Oriented Architecture (SOA), client-server architecture, layered architecture,
etc. Their choice of the appropriate architecture highly affects the final product
quality characteristics like functionality, maintainability, efficiency, usability, etc.
According to our systematic literature review, SOA is among the most commonly
used styles. However, there are very few attempts to automate the generation of the
SOA model from the specification model; the automation reduces the cost of the
software development and can enhance its quality. Furthermore, also according to our
systematic literature review, none of the existing attempts analyzes the quality of the

generated model. Towards this end, this thesis proposes an automated method that



transforms the specification model (represented as a domain class diagram) into an
SOA model (represented as a design class diagram). Besides being automated, the
proposed method has the merit of accounting for the structural and semantic
information encoded in the specification model. Furthermore, it is quality-driven by
using common object-oriented quality metrics to ensure the generation of good
quality SOA model. In particular, this thesis focuses on metrics pertinent to
complexity, coupling, and size which highly influence several quality characteristics

like maintainability and usability,



