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This is a list of TOPICS for the exam. 
· Traditional Process Models - know their phases, flow types, deliverables, intended programming paradigms, advantages and disadvantages 
· Waterfall Lifecycle Model

· Incremental Model

· Spiral Model

· Rational Unified Process

· Agile Process Models - define "agility", understand the advantages and disadvantages of agile processes, compare and contrast different agile approaches with traditional process models, common threads of agile models

· Extreme programming

· planning

· user stories

· increments

· CRC cards

· spike solutions

· refactoring

· team structure

· customer participation 

· XP testing

· Scrum

· planning

· product backlog

· sprints

· team structure

· customer participation 

· Requirements Engineering

· Types of requirements (functional, etc)

· How requirements are gathered

· interviews

· questionnaires

· forms analysis

· prototyping

· How requirements are represented. Details of how each is constructed, purpose of each, relationship between each (if it exists) 

· DFD

· ERD

· class diagram

· processing narrative

· user story

· use case (Cockburn or Larman style)
· Purpose and character of requirements analysis
· Purpose and character of requirements models

· Elements of requirements analysis

· Diagramming techniques in detail

· UML

· Use case diagram

· Class diagram

· State diagram

· Sequence diagram

· Activity diagram

· CRC

· Data objects - structure, manifestations (event, things, roles, etc) and purpose

· Analysis Class objects - 

· structure, manifestations and purpose

· identifying classes, attributes and operations

· Class types - entity, boundary and controller

· Associations and dependencies among classes

· Control flow specification

· Software Architectures - what are they, how do they help design, how are they represented?

· Communicating processes - Client / server, Peer to peer

· Data flow - batch sequential, pipe and filter

· Data centered - repository, blackboard

· Call and return - main/subroutine, layered, OO

· MVC

· Software Design

· Design patterns - purpose, advantages and disadvantages
· Three categories

· Know about the structure and purpose of Singleton, Adapter, Decorator, Facade, Memento, Observer, State patterns

· OO Design Principles

· Favor Composition Over Inheritance

· Program To An Interface, Not An Implementation

· The Open-Closed Principle
· The Liskov Substitution Principle
· The Law of Demeter 

· Minimize The Accessibility of  Classes and Members 

· The Dependency Inversion Principle

· Software Testing
· Limitations and issues with testing

· Verification and Validation

· Failure, Error and Fault

· Techniques for improving software quality

· assertions, exception handling, pre-condition and post-condition checks and audits

· technical reviews
· Unit testing

· What is it? What is a "unit"? Who does it? When?

· Drivers, stubs, harnesses

· Static testing techniques

· Dynamic testing techniques

· Black-box testing - what it looks for, how it is done.

· Glass-box (white-box) testing - what it looks for, how it is done.

· Statement testing

· Loop testing

· Path testing

· branch testing

· Integration Testing - purpose. Process, advantages and disadvantages of 

· Big bang

· Top down

· Bottom up

· Sandwich

· Regression testing - why, when?

· OO testing - how do concepts such inheritance and aggregation affect testing? What are the units in OO testing? How is integration testing done?

· Software Reuse

· Why reuse?

· Criterion for reuse.

· Advantages and disadvantages of reuse

· increased dependability

· reduced risk

· faster development

· Issues with reuse

· finding components

· adjusting components

· Reuse types - their features and how each contributes to reuse

· ad hoc

· design patterns

· component based

· application frameworks

· COTS integration

· program generators

· Aspect-oriented programming

· what is a cross-cutting concern, join point, point cut, advice 

