California State Polytechnic University, Pomona	
Computer Science Department

Course Title: 			Systems Programming 
Course Number: 		CS 2600
Units:				3 units
CS classification number:	C-2
Component:			Lecture 
Instructional Mode: 		Face-to-Face and web assisted
Grading Basis:			Graded only
Repeated Basis:		May be taken only once
Cross listed Course: 		N/A
Dual-listed Course: 		N/A
Major course/Service course/GE course: Major course
Date Prepared: 		September 10, 2019
Prepared by: 			Amar Raheja and Mohammad Hussain



COURSE DESCRIPTION

I. Course Description

CS 2600   Systems Programming (3)

This course is designed to provide a substantial exposure to the C programming language and the Unix programming environment for students with some basic prior programming knowledge.  Basic commands (for file management, communication, process control) and some advanced utilities in UNIX. Students will also learn regular expressions and will be able to write programs (scripting) in various shells. Unix system level calls and concurrent and socket programming concepts will be covered.

Pre-requisite(s): CS1280 or CS1400 with grades of C or better, or consent of instructor. 


II. Expected Outcomes

On successful completion of this course, students will be able to:
· Develop skills to program in C language
· Learn how to do File I/O using either ASCII or Binary files
· Understand the concept of dynamic memory management using pointers
· Understand how to create dynamic lists 
· Learn the philosophy behind the UNIX operating system
· Appreciate the various utilities used for file management, process control, communication and program development
· Master the various UNIX shells and scripting in these shells
· Develop skills to combine various utilities to perform the task at hand
· Understand the basic system calls in UNIX
· Understand the basics of concurrent programming and socket programming


III. Instructional Materials

Suggested texts: 
Brian W. Kernighan and Dennis Ritchie, C Programming Language (2nd Edition), Prentice Hall.
ISBN: 978-0131103627

Graham Glass and King Ables, Unix for Programmers and Users, 3rd edition, Prentice Hall. ISBN: 0-13-0466553-4

Richard Stevens and Stephen Rago, Advanced Programming in the UNIX Environment, Addison Wesley. ISBN: 978-0321637734

Paul Wang (http://www.sofpower.com/pub_bk01.html), ANSI C on UNIX, PWS Publishing Company. ISBN: 978-0534142322

Kernighan and Pike, The UNIX programming Environment, Prentice Hall; (1st edition). ISBN: 978-0139376818


IV. Minimum Student Material

Textbook and class handouts


V. Minimum College Facilities

A classroom with a projection system and a computer lab


VI. Course Outline

· Basic C syntax (Variables and control structures) (3 hours)
· Functions and Program Structure (3 hours)
· I/O (Console and File) (2 hours)
· Pointer Data types and memory management (4 hours)
· Structures and Linked lists using pointers (4 hours)
· Introduction to UNIX (1 hour)
· UNIX File hierarchy (1 hour)
· Core utilities for file management and process control (3 hours)
· Jobs, I/O and redirection (1 hour)
· Regular expressions (2 hours)
· Advanced utilities, filters (grep, sed and awk) (4 hours)
· Vi and Emacs interactive editors (3 hours)
· UNIX shells – Bourne, Bash, C Shell, Korn Shell (3 hours)
· Shell Scripting (6 hours)
· Unix System Calls (2 hours)
· Concurrent programming and socket programming (3 hours)
Total: 45 hours 
All the times shown above include both lecture and lab time for each topic covered. 

	
VII. Instructional Methods

· Lecture
· In-class exercises
· Hands on programming practice in Lab
· Project-based learning


VIII. Evaluation of Outcomes

A. Student Assessment 
Quizzes, Lab assignments, Programming projects, Midterm exam, Final exam.

B. Meaningful Writing Assignment
A few very short answer questions on exams will require students to explain and justify their response in writing.

C. A Matrix of Course Student Learning Outcomes vs. Methods of Assessment
If the course is being evaluated for accreditation purposes, approved department accreditation assessment tools will additionally be utilized. 

	Course Learning Outcomes
	Methods of Assessment

	
	Quizzes
	Lab Assignments
	Programming Projects
	Midterm Exam
	Final Exam

	Learn Basic C syntax
	x
	x
	x
	x
	x

	Learn to use pointers for memory management
	x
	x
	x
	x
	x

	File I/O using text and binary files
	x
	x
	x
	x
	x

	Basic data structures in C (arrays, structures, dynamic lists)
	x
	x
	x
	x
	x

	Learn the philosophy behind the UNIX operating system
	x
	x
	x
	x
	

	Appreciate the various utilities used for file management, process control, communication and program development
	x
	x
	x
	
	x

	Master the various UNIX shells and scripting in these shells
	x
	x
	x
	
	x

	Develop skills to combine various utilities to perform the task at hand
	x
	x
	x
	
	x

	Learn basic concepts of system calls in UNIX, concurrent programming, socket programming
	x
	x
	x
	
	x



