
COURSE DESCRIPTION

Department and Course Number: CPE 305
Course Coordinator: Staley
Course Title: Individual Software Design and Development
Course Credits: 4.0
Current Catalog Description:

Practical software development skills needed for construction of mid-sized production-quality software modules, using a mainstream OO language.  Topics include OO language features and object-oriented design.  Students must complete an individual programming project of significant complexity. 3 lectures, 1 laboratory. Prerequisite: CSC/CPE 353 or CSC/CPE 357. 

Textbook:

Recommendations: 

Prata, A C++ Primer

Horstmann,  Core Java, V1.

Gamma et al,  Design Patterns
References:

Course Goals:

Knowledge: 

Thorough familiarity with the features of a standard language OO language.

Use of a standard debugger.

Use of makefiles or a standard IDE.

Development and proper organization of multi-sourcefile projects

Use of modularity in building a project

Use of module-level  testing

Use of a language-based assertion facility

Comprehension:
Generic classes (e.g. templates in C++, or genericity through inheritance in Java)

Intermediate use (following introduction in 103) of a language-standard class library.  

(e.g. STL for C++ or Java Collection Classes)

Exception handling

Constructors and destructors, including copy constructors and assignment operators where applicable.

Single inheritance, including abstract base classes

Class members and methods

Polymorphic methods

Familiarity with object-oriented design patterns

Application:

Demonstrated ability to individually write and test mid-sized object-oriented software modules of a professional quality, using a standard OO programming language, and using the concepts listed under "Comprehension".

Prerequisites by Topic:

CPE 103
CPE 357
Major Topics Covered in the Course:

Lecture Content
Software Construction

Style rules


Testing practices, assertions


Automation of testing and regression testing.


Basic OO design


Use of pointers or references (depending on language)

Class Libraries

Generic classes

Standard class library

Disk-Based Structures


Random file access

Management of storage within files.

Object-Oriented Principles


Constructors/destructors


Inheritance


Virtual functions and polymorphism


Exceptions and exception handling

Laboratory Projects:   (specify number of weeks on each)

The heart of CSC 305 is the individual programming project.  Project content and associated project exam (see below) are determined by consultation between the 305 coordinator and all faculty currently teaching 305.  The project is changed at least yearly, to prevent free copies from circulating.   The project always includes the following elements:

1. At least 4 independently developable and testable modules. 

2. Milestones involving module-level development and testing.

3. At least one module is "blind-tested" – using test cases not revealed to the student.

4. Project is of complexity equal to 1000-2000 lines of code written by an average professional programmer.

5. Project is performed individually, with each student doing their own coding and debugging, and with 

firm enforcement against cheating.

6. Project involves multiple source files, and includes makefile development if performed on Unix.

7. Project includes automated testing using appropriate scripting languages (shell scripts if performed on Unix)

8. At least one module requires intermediate use of pointers, including multiply-linked, 

heterogeneous data structures.

9. Project requires use of at least two language-standard container classes and iterators.

10. Adherence to a standard coding style is required and firmly enforced.  Style rules may differ between 202 sections.

11. Project uses exception-handling, with a base exception class and at least two derived exception classes.

14. Project uses  single inheritance, and incorporates at least 3 elementary OO design patterns.

15. Project makes use of class members and methods.

16. Project makes use of polymorphic methods and at least one abstract base class.

17. Project includes use of constructors and destructors, including construction within an


inheritance hierarchy.

18. Project includes at least one generic class written by the student, in addition to generics used under point 10.

The most important project requirement, and an indispensable element of this course, is that the project must be successfully completed in order to pass the course.  Successful completion is defined as running correctly against a reasonable suite of test cases, and conforming properly to the published coding style.   Successful completion also requires a passing grade on a project-related examination, administered simultaneously across all sections of 305.  
Estimate CSAB Category Content:

	Category
	Core
	Advanced

	Data Structures
	.5
	

	Algorithms
	.2
	

	Software Design
	.5
	1

	Computer Organization and Architecture
	.3
	

	Concept of Programming Languages
	1
	.5


Oral and Written Communications:
Every student is required to submit at least _____ written reports (not including exams, tests, quizzes, or commented programs) of typically _____ pages and to make _____ oral presentations of typically _____ minutes duration.  Include only material that is graded for grammar, spelling, style, and so forth, as well as for technical content, completeness, and accuracy.

Social and Ethical Issues:
Please list the topics that address the social and ethical implications of computing covered in all course sections.  Estimate the class time spent on each topic.  In what ways are the students in this course graded on their understanding of these topics (e.g., test questions, essays, oral presentations, and so forth)?

Theoretical Content:
Please list the types of theoretical material covered, and estimate the time devoted to such coverage.

Problem Analysis

Please describe the analysis experiences common to all course sections.

Solution Design

Please describe the design experiences common to all course sections.
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