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Who Should Attend

This course is designed for application programmers, systems programmers and technical personnel who wish to acquire programming expertise in C, and software project managers who need a basic understanding of C in order to manage effectively in a modern programming environment. 

Some previous programming experience, in either assembly or a high-level programming language, is strongly recommended.


What Participants Will Achieve

· A thorough understanding of the C language, especially the often-misunderstood mechanisms of pointers and pointer/array duality

· Hands-on experience in designing, coding and debugging complete C programs

· The skills with which to construct robust, portable and maintainable C applications

· Expertise in coordinating multi-module C projects


· A feeling for the inner workings of the C compiler, so as to know how to coax the best possible code through proper use of C idioms and coding techniques


Lab Exercises

The course includes extensive laboratory exercises. Features include:

· The Microsoft Visual C++ / Visual Studio Development Environment

· Dual-level boilerplate basis files, to allow students to tailor each lab to their own particular experience and comfort level


· Each student takes home a disk containing their own work and complete lab solutions

What Participants Will Get

· A diskette or CD-ROM containing source code and executables for all sample programs and exercises used throughout the course, and a PDF version of the course slides

· Additional printed material:  A complete set of the 300+ course overhead slides and lab instructions. 


What Participants Will Learn

1. Background


C vs. Other High-Level Languages


K&R C vs. ANSI C vs. C++


Language Overview: Advantages and Pitfalls

2. Tools to Build, Analyze and Debug C Programs

3. Elements of the Language


The Token Stream, Comment Styles


Expressions, Statements and Functions


The Preprocessor

4. Data Types and Constants


Identifiers


Definitions vs. Declarations


Scope and Lifetime of Data Objects


Fundamental vs. Derived Data Types


Arrays, Structures, Unions 


Initializers and Complex Declarations

5. Control Structures


Statement Blocks


Conditional Constructs


Looping Controls

6. Defining and Using Functions


Old-Style definitions vs. ANSI Prototypes


Formal Parameters


Standard Header Files


Automatic, Static and External Storage Classes


Call-by-value vs. Call-by-reference

7. Operators


Unary and  Binary Arithmetic Operators


The Logical Connectives


Unary, Binary and Tertiary Relational Operators


Assignment Operators


Rules for Operator Precedence and Associativity

8. Arrays and Pointers


The Lvalue Concept


Single- and Multiple-Dimension Arrays


Array Initialization Formats


A Gentle Introduction to Pointers


Pointer Indirection and Indirect Assignment


Passing Pointers as Function Parameters


Pointer Arithmetic


Array/Pointer Duality

9. The Standard C Library


Formatted Input and Output


Line-oriented and Character based I/O


Type Conversions


Process Control

Dynamic Memory Allocation


ASCII and Binary File I/O

10. Additional Topics


Command Line Argument Processing


Structures and Unions


New Features of C99

11. Advanced Topics


Dynamic Memory Allocation for Structures/Arrays


Nested and Self-Referential Structures


Bit Fields


Bit-wise and Shift Operators


Data Abstraction with typedef


Common C Errors, and How to Avoid Them
