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Course Title

Advanced Software Engineering

Catalog Description
Analyzes system re-engineering, domain-specific languages, generative development, system design and service-oriented architecture. Also covers how to handle legacy systems, utilize model driven software development to automate code generation and understand low to high level architectures, by using software engineering methodologies, refactoring, Unified Modeling Language, and the Eclipse framework. Prerequisite: minimum grade of 2.0 in TCSS 360.
Preconditions
· Design, implement, document and debug a medium complexity program with an object hierarchy that includes interfaces and/or abstract classes and a graphical user interface, given some guidance on the design.
· Design and implement unit tests for a medium complexity program with an object hierarchy that includes interfaces and/or abstract classes.
· Utilize modern software engineering tools (e.g., IDEs, static checkers, unit testing frameworks, revision control systems) during the implementation of a medium complexity program.
· Correctly employ programming language features by reading and interpreting the associated published API documentation.
· Select data abstractions, structures, and implementations that a developer would use in solving larger problems and defend the appropriateness of these choices.
· Construct and verify a design based on client requirements composed of multiple computational units, represented with standard forms.
· Code and test a subset of client requirements consistent with a design.
· Participate effectively in a team to carry out the above tasks using appropriate tools for facilitating teamwork.
Student Learning Goals 
(to be added to syllabus handed out to students)
· Integrate and maintain new systems with legacy systems. 
· Use Object Management Group (OMG) standards and the Eclipse Modeling Framework (EMF) to design and model systems.
· Use Unified Modeling Language (UML) modeling to automate code generation.   
· Design models to reflect abstract architectures of software systems. 
· Create and understand descriptions of Service Oriented Architecture (SOA) using both high level UML models and XML-based languages. 

CSS Degree Student Learning Outcomes that this course contributes to  
(to be added to syllabus handed out to students)  Note that the use of the term outcome here instead of goal is simply for purposes of integration with ABET and has no other semantic import.
· A. Analyze a complex computing problem and to apply principles of computing and other relevant disciplines to identify solutions.
· B. Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the context of the program’s discipline.
· C. Communicate effectively in a variety of professional contexts.
· E. Function effectively as a member or leader of a team engaged in activities appropriate to the program’s discipline.
· F. Apply computer science theory and software development fundamentals to produce computing-based solutions.
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UWT Student Learning Goals that this course contributes to  
(to be added to syllabus handed out to students)
· Inquiry and Critical Thinking: Students will acquire skills and familiarity with modes of inquiry and examination from diverse disciplinary perspectives, enabling them to access, interpret, analyze, quantitatively reason, and synthesize information critically.
· Communication/Self-Expression: Students will gain experience with oral, written, symbolic and artistic forms of communication and the ability to communicate with diverse audiences. They will also have the opportunity to increase their understanding of communication through collaboration with others to solve problems or advance knowledge.
Topics
· System Re-Engineering
· Software Aging 
· Legacy Systems
· Re-engineering & Reverse Engineering
· Program Analysis
· Refactoring
· Domain-Specific Languages (DSL)
· Introduction to principles, standards & practices regarding the specification of DSLs in Model-Driven Engineering
· Design of graphical DSLs by using EMF-based technology
· Generative Development
· UML & Object Constraint Language (OCL) for designing views of software system
· Generative methods for code generation in software development
· System Design
· Software Architectures
· Modeling of Service-Oriented Architectures
· Service-Oriented Architectures (SOA)
· Motivation and Concepts of SOA
· Modeling  Extensible Markup Language (XML)  with UML
