
COURSE DESCRIPTION

Department and Course Number:  CSC 108
Course Coordinator:  Lewis Hitchner

Course Title:  Advanced Introduction to Computer Science
Course Credits:  5.0 units

Current Catalog Description:

Accelerated introduction to basic principles of algorithmic and object-oriented problem solving and programming. Introduction to programming language concepts including control structures, data types, classes, and inheritance. Program design principles. Use and implementation of algorithms (searching, sorting, recursion) and data structures (lists, stacks, and queues). Intended for students with experience in algorithmic problem solving and using basic control structures and data types in a modern programming language, but who are not ready for CSC/CPE 102. Credit not available for students who have taken CSC/CPE 102. 3 lectures, 1 laboratory. Prerequisite: Math 118 (or equivalent) with a grade of C- or better, significant experience in computer programming, and consent of instructor. Co-requisite: CSC 141.

Textbooks:

Recommended:
Lewis and Loftus, Java Software Solutions: Foundations of Program Design, second edition, Addison-Wesley, 2000.

El Corral, UNIX User Guide: Introduction to UNIX, 1995.

Kernighan, The C Programming Language

References:

Course Goals:

A. Outcomes for study of software development fundamentals: 
· Understand primitive data types and variables: definition of and differences between types, how to choose the appropriate type, type conversion, declaration of data objects, scope of naming.

· Understand classes and objects: class data structures and operations (methods); composition and hierarchy; referencing objects.

· Understand expressions: arithmetic, relational, and logical operators; precedence; evaluation.

· Understand control structures: sequence, selection, iteration, and sub-program (method, function) call and return.

· Understand definition and use of sub-programs, parameters, and parameter passing.

· Understand input, output and exceptions: sequential stream i/o, interactive and non-interactive (file stream) i/o, exception handling.

· Understand principles of language as used in software development: syntax and semantics of data types, classes and objects, expressions, control structures, sub-programs, input and output, exception handling

· Understand procedural design and be able to apply it to design a method for solving a given sub-problem.

· Understand procedural programming and be able to apply it to implement a method for solving a given sub-problem.

· Understand object-oriented design and be able to apply it to design the software for solving a given problem.

· Understand object-oriented programming and be able to apply it to implement a design for solving a given problem.

· Understand class inheritance and be able to derive subclasses.

· Understand the use of interfaces and interface hierarchies.

· Understand graphical user interface (GUI) and be able to implement a GUI application.

· Understand event-driven programming and be able to apply it in the context of a GUI.

· Understand the concept of recursion as a problem solving technique and be able to apply it in algorithms.

B. Outcomes for study of data structures: 
· Understand 1-dimensional and multi-dimensional arrays, vectors, collections, lists, queues, and stacks, including both static and dynamic (linked) implementations of lists, queus, and stacks.

· Be able to specify a data structure.

· Be able to implement a data structure.

C. Outcomes for introduction to searching and sorting algorithms: 
· Understand the algorithms of linear (sequential) search, binary search, selection sort, and insertion sort.

· Be able to apply those algorithms.

· Be able to compare the efficiency of those algorithms.

D. Outcomes for introduction to software engineering: 
· Understand the concepts of software development models: software life cycle, development process models.

· Understand the concepts of testing: walkthroughs and inspections, defect testing, unit testing, integration testing , test plans.

· Be able to use a test plan; be able to design a test plan for a simple problem.

· Understand the concept of evolutionary development: establishing refinement scope; identifying classes and objects; identifying relationships; detailed design; implementation; unit and integration testing; graphics modeling notation

· Be able to apply these concepts to a software project.

Prerequisites by Topic:  None. Proficiency in mathematics and using computer applications are required.

Major Topics Covered in the Course:
A. Computer Science general topics:
· Fundamentals of computer systems (hardware and software) and programming languages.

· Introduction to system and network concepts and applications: file system, mail, file transfer, WWW, editors , etc.

B. Software Development Process topics:
· Problem analysis and specification

· Problem solution techniques: decomposition, reuse, object and procedural abstraction

· Algorithm and object design documentation

· Translation from design to implementation

· Code documentation and style

· Incremental implementation

· Debugging

· Test plans and test cases

C. Programming Language topics:
· Objects: creating, invoking class methods, abstraction.

· C structures and unions

· Review of primitive data types, arithmetic expressions, operator precedence.

· Review of variables and assignment: literals and constants.

· Importing external libraries.

· Control structures: sequence, selection , and iteration. 

· Review of Boolean expressions, operator precedence, expressions with non-integer types.

· Nested control structures, code blocks.

· Designing and implementing classes: data members, encapsulation, visibility.

· Object relationships: aggregation (composition), association.

· Designing and implementing class methods: call and return, parameter passing, constructors.

· Local data and scope. 

· Referencing objects, objects as method parameters.

· Introduction to polymorphism: interfaces

· Arrays: declaration, using and indexing, initializing, passing as parameters, arrays of objects.

· Exceptions: definition and purpose, messages, generating and handling.

· File streams: character and bytes treams, i/o exceptions, reading and writing text files. 

· Class ineritance: deriving subclasses, overriding methods, class hierarchies, polymorphism, interfaces.

· Graphical user interfaces: overview, containers, components, layour managers, design

· Introduction to Software Engineering: software life cycle,development process models, iterative processes, prototypes, testing, evolutionary development, documentation, graphical modeling notation.

· Recursion: problem solving using recursion, recursive programming, applications of recursion algorithms in algorithms and graphics, comparision with iterative algorithms.

· Pointers and dynamic allocation in C and Java

· Runtime stack organization

· Data structures: collections, dynamic structures, queues, stacks, collection classes.

Laboratory Projects by week:
(Note: students must apply Software Development Process topics listed above in most lab projects)
1. Introduction to lab software: editor, compiler, program execution, file backup and retreival

2. Using selection and iteration statements: Boolean expressions, blocks, nested if statements, while loop, nested loops, testing.

3. Writing classes and methods: designing a class, using encapsulation and visibility, class composition, method declarations, method calls.

4. Writing class methods: method calls, return values, local variables and scope, parameter passing methods, passing objects as parameters.

5. Arrays: declaring, using (indexing), initializing, passing as parameters, arrays of objects, linear search.

6. Searching and sorting: sort algorithms, binary search, complexity, measuring run-time.

7. Exceptions: catching exceptions (try, catch).  File streams: reading and writing text files, open and close, more on keyboard input.

8. Class inheritance and Graphical user interface.

9. Recursion.

10. Dynamic linked lists and Collection classes.

Estimate CSAB Category Content:

	Category
	Core
	Advanced

	Data Structures
	12
	0

	Algorithms
	10
	0

	Software Design
	10
	0

	Computer Organization and Architecture
	0
	0

	Concepts of Programming Languages
	8
	0


Estimate Other Content:

Oral and Written Communications: 

Every student is required to submit at least __0__ written reports (not including exams, tests, quizzes or commented programs) of typically ____ pages and to make __0__ 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.
No significant component.

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)? 

No significant component.

Theoretical Content:

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

Introduction to complexity theory and analysis of algorithms, with examples from search and sort algorithms (2 lecture hours).

Problem Analysis:

Please describe the analysis experiences common to all course sections.

All programming assignments require that a design (preliminary or detailed) be completed. Students learn to read and write UML design notation that is used in case study examples and programming projects.  Additionally, test plans are required for most programming projects.

Solution Design:

Please describe the design experiences common to all course sections.
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