MOHAWK VALLEY COMMUNITY COLLEGE

UTICA-ROME, NEW YORK

COURSE OUTLINE

I.
CATALOG DESCRIPTION:

ET254 C Programming for Technology  C-2, P-2, CR-3

This details C programming language and how it is applied to problems in the technology field. A complete examination of the language is presented.  Laboratory exercises are concerned with typical problems encountered in the electrical field.  The focus is on desktop and embedded system development.

Corequisites:
ET181 Digital Electronics 1 or permission of




departmental advisor.

Prerequisites:
ET154 Computer Programming or equivalent 

Or permission of departmental advisor.

II.
MATERIALS:

III.
STUDENT LEARNING OUTCOMES:

The student will demonstrate a basic proficiency in the C programming language.
The student will demonstrate an understanding of the differences between programming a desktop computer and a microcontroller.
The student will demonstrate a basic knowledge of how to use a host computer to program a microcontroller or other external target.
The student will demonstrate problem analysis and solution techniques using the computer as a tool.
The student will demonstrate knowledge of the use of high level software development tools.

Through the laboratory, the student will demonstrate practical insight and knowledge of microcontroller systems and input/output devices.

IV.
DETAILED COURSE OUTLINE:

1. Introduction

A. Comparison to other languages (BASIC, Assembler)

B. Familiarization with development environment

1. Editor

2. Compiler/linker

3. Debugger

4. Overview of standard libraries

C. Native vs. non-native development

1. Native PC/Workstation

2. PC/Workstation host with external (downloaded) target

3. PC/Workstation host with emulator

2. Basics

A. Language syntax, formation of main() and functions

B. Basic data types: char, short, long int, float, double 

C. Platform-dependent byte ordering

D. Introduction to preprocessor

1. #include

2. #define

E. Input/Output using printf/scanf, simple use of address operator, and strings as arrays of type char
3. Math and Logic

A. Operators and hierarchy

B. Integer vs. floating point forms (size/speed/accuracy)

C. Library operations

4. Functions

A. Proper declaration, use of prototypes

B. Passing and returning values

C. Local vs. global variables

D. Auto vs. static variables

5. Looping and Branching

A. if/else

B. switch/case

C. for

D. while

E. do/while

F. Optimization techniques

1. Speed: When to use and how

2. Size: When to use and how

6. Pointers and Handles   

A. Proper declaration

B. Pointer math

C. CPU/controller variations: 16, 32, 64 bit pointer sizes

D. Casting

E. Memory mapped I/O - communication with external devices

F. Multiple memory space conflicts in controllers

7. More Data Types

A. Arrays beyond type char
B. Multidimensional arrays

C. Structures and Unions

D. Linked Lists

8. Memory and File I/O

A. Memory allocation basics (malloc/free)

B. Creating, opening and closing files

C. Reading and writing to/from files

9. Extending Things (optional, include as time allows)
A. Preprocessor details and special features

1. Dealing with multiple targets: Conditional compilation

2. Platform-specific directives

3. In-line assembly

B. Creating function libraries

C. Third-party libraries

1. Embedded DOS/RTOS

2. Communications, GPIB, etc.

3. Data acquisition and analysis

4. Virtual lab instruments (control)

5. Graphics
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	Student performance
	Via course rubric: lab performance, reports, and tests
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