

Academic Year 2009-20010

Syllabus

Code:

COMP 145

               Title:       Introduction to UNIX

Division:   Business and Computer Science  Department:      Computer Science
Course Description:    Students will be introduced to the fundamentals of the UNIX operating system, command and tools. Students will become familiar with the UNIX file system structure, editors and shell programming. Students will learn networking in UNIX, as well as basic system administration. Students will be able to contrast and compare UNIX with LINUX.
Prerequisites:  
Corequisites:  

Credits:    3

             Lecture Credits:    
3

Lab Credits:
Lab Hours:    

UNIX® is a registered trademark of The Open Group

LINUX® is a registered trademark of Linus Torvalds

Required Materials:   

TEXTBOOKS: 

Your UNIX the Ultimate Guide ,Sumitabha Das, McGraw-Hill, Second Edition.  

ISBN:  0-07-252042-6

In order to successfully complete this course you must have access to a UNIX/LINUX operating system. The Brookdale Computer Science lab on campus has the UNIX/LINUX operating system installed for your use. The Brookdale Computer Science lab is open Mon-Sat. Hours are posted outside the door and within the Department web page for Computer Science. Brookdale also provides students access to UNIX via the web.
Additional Time Requirements:    

The student should expect to spend at least 2 hours of time outside class for each hour in class.

Intended Course Learning Outcomes/Course Goals:    

A successful Comp 145 student will understand UNIX command syntax, be able to apply the commonly used commands, understand and use the shell command language, explain how a process runs, apply commonly used commands for performance tuning and perform some system administration functions. (Core Competencies: Critical Thinking, Technological Literacy, Mathematical/Scientific Reasoning)

Outline:
This course is comprised of 10 units:

	Unit
	Title

	1
	Concepts of the UNIX Operating System

	2
	Using the UNIX Operating System

	3
	The UNIX file system

	4
	The Shell command structure

TEST 1

	5
	UNIX processes 

	6
	Customizing the environment

	7
	UNIX utilities and filters 

	
	TEST 2

	8
	Shell Programming

	9

10
	Introduction to System Administration

Communications in the UNIX Operating System
TEST 3 

	
	


Each unit is comprised of objectives, specifically:

Unit Objective:  Tells you what you will be able to do after successfully completing the unit.
Learning Objective:  Indicates the details of each unit.

Recommended Learning Experience:  Indicates by what means the unit will be completed. These include class meetings, text assignments, and lab/programming Assignments.

Method of Evaluation:  Tells you the tools you should use for self-evaluation as well as those which will enable your instructor to evaluate your progress.

Estimated Time to Achieve:  Indicates the approximate time needed to complete unit objective.

Grading Standard:  

 The levels of achievement in this course are based upon grades received on 3 exams, as well as the completion of lab assignments. To be considered successfully complete, a lab must be free of all syntax and logic errors and must meet all of the requirements outlined by the problem statement. The final grade is determined as follows.

Grade




Requirements

   A



Test average 94 or above and





Successfully complete Labs 1 to 13

   A-



Test average 90 or above and





Successfully complete Labs 1 to 13

   B+



Test average 87 or above and





Successfully complete Labs 1 to 12

   B



Test average 84 or above and





Successfully complete Labs 1 to 12

   B-



Test average 80 or above and





Successfully complete Labs 1 to 12

   C+



Test average 75 or above and





Successfully complete Labs 1 to 10

   C



Test average 70 or above and





Successfully complete Labs 1 to 10

   D



Test average 60 through 69 and





Successfully complete Labs 1 to 10

   F



Test average below 60 or





Did not successfully complete Labs 1 to 10

Department Policies:
Testing:  Students will be allowed to take each test only one time. There are no retests.  If a student has a valid excused absence on the day of the test, the test may be taken in the Testing Center with the permission of the instructor. The exam must be taken within 10 days and will be graded for full credit. Saturdays and Sundays count as days when calculating the 10 day limit. If not taken within the 10 days, a grade of zero will be assigned to the test. A valid Brookdale ID is required to take the test at the testing center. Only one in class test may be missed. Any other test taken in the testing center will receive a maximum grade of 70.

Late assignments: Labs are to be submitted on a timely basis. The instructor will assign due dates. No more than 50 percent of the total labs may be submitted during the last two weeks of the semester. 

Incomplete: The course instructor may grant a grade of incomplete in cases of documented hardship or extenuating circumstances. The student must have completed a significant portion of the course work to qualify. The student must obtain a signed Incomplete Application form from the instructor on or before the last class meeting date. If the required work is not completed within 21 days after the semester, excluding official College breaks, the grade of INC is changed to an F.

Attendance:  Attendance is required every week.  More than three inexcusable absences will result in a failing grade.

Addendums: Individual Instructors may add additional requirements to this syllabus in written form (such as assignment due dates, cover sheets, class behavior, etc.).

Independent study: This option is available for students who think they may satisfy the course requirements without the benefit of the classroom experience. All course requirements apply with the exception of attendance. The student may begin a course of independent study after attending class for the first 4 meetings and signing an Independent Study Contract with the instructor. Granting independent study is at the complete discretion of the instructor, and may also be revoked at anytime by the instructor.

ACADEMIC VIOLATION:  The instructor of the course has the authority to give a course grade of F if the student submits the work of another person in a manner that represents the work as one’s own, or knowingly permits one’s work to be submitted by another person without the instructor’s authorization. All computer work must be on your own portable storage device.


College Policies:
For information regarding:

· Brookdale’s Academic Integrity Code

· Student Conduct Code

· Student Grade Appeal Process

Please refer to the Student Handbook and BCC Catalog.
Notification for Students with Disabilities:

Brookdale Community College offers reasonable accommodations and/or services to persons with disabilities.  Students with disabilities who wish to self-identify, must contact the Disabilities Services Office at 732-224-2730 or 732-842-4211 (TTY), provide appropriate documentation of the disability, and request specific accommodations or services.  If a student qualifies, reasonable accommodations and/or services, which are appropriate for the college level and are recommended in the documentation, can be approved.

Additional Support/Labs:  
Intended Unit Outcome (Unit Objectives):


Unit 1: Concepts of the UNIX Operating System.
Unit Objective: To acquaint the student with the UNIX System and explain its structure.

Method of Evaluation: Completion of lab 1 and test 1.

Estimated Time to Achieve: 1 Week

Learning Objectives:

The student will:

1. Define the UNIX Operating System.

2. Understand how the UNIX System works.

3. Describe the differences between UNIX and other operating systems.

4. Understand basic UNIX commands
Recommended Learning Experiences:

1. Attend class meetings

2. Read textbook Introduction and Chapter 1

3. Complete lab 1

Unit 2: Using the UNIX Operating System
Unit Objective: To familiarize the students with UNIX commands and general purpose utilities.

Method of Evaluation: Completion of lab 2 and test 1.

Estimated Time to Achieve: 1 Week

Learning Objectives:

The student will:

1. Learn the UNIX command format 

2. Learn the UNIX System typing conventions.

3. Learn the rules for changing a user password.

4. Learn how to use the man, info and other commands for help on UNIX command syntax.

5. Become familiar with the general purpose utilities including: who, date, cal, and tty.
6. Learn to print.

7. Learn about a text editor.

Recommended Learning Experiences:

1. Attend class meetings

2. Read textbook Chapter 2 

3. Complete lab 2

Unit 3: The UNIX file system
Unit Objective: To show the student how to use the file system with appropriate commands.

Method of Evaluation: Completion of lab 3 and test 1.

Estimated Time to Achieve: 1 Week

Learning Objectives:

The student will:

1. Understand the types and structure of files and directories

2. Understand how a file system is organized and how to move around it. (cd, pwd)

3.   Access and manipulate files using ls, mv, cp, mkdir, rm, rmdir
4. Understand  Access permissions

5. Learn about the internal structure of files (inodes)

6. Learn about the mounting of files systems.

Recommended Learning Experiences:

1. Attend class meetings

2. Read textbook Chapters 3 and 4

3. Complete lab 3

Unit 4: The Shell command structure
Unit Objective: To show the student how to use additional file-oriented commands in the UNIX operating system.

Method of Evaluation: Completion of lab 4 and test 1.

Estimated Time to Achieve: 2 Weeks

Learning Objectives:

The student will:

1. Understand the shell as a command processor

2. Learn about wild cards ( *,?,[] ).

3. Understand how the UNIX pipe facility works.

4. Learn about I/O redirection
Recommended Learning Experiences:

1. Attend class meetings

2. Read textbook Chapter 7

3. Complete lab 4

Unit 5: UNIX processes
Unit Objective: The student will understand the UNIX process structure.

Method of Evaluation: Completion of lab 5 and test 2.

Estimated Time to Achieve: 1 Week

Learning Objectives:

The student will:

1. Understand the UNIX Process structure

2. Learn the process initialization sequence.

3. Understand the process control commands ps, nice, nohup, kill.

4. Understand how to run shell scripts in the background.

5. Understand the process signaling and exit sructure

6. Learn how to execute and terminate processes.

7. Know how to schedule a program to run.

Recommended Learning Experiences:

1. Attend class meetings

2. Read textbook Chapter 8
3. Complete lab 5
Unit 6: Customizing the environment
Unit Objective: To learn how to customize the shell environment.

Method of Evaluation: Completion of lab 6 and test 2.

Estimated Time to Achieve: 1 Week

Learning Objectives:

The student will:

1. Understand the different Shells and their properties.

2. Understand how a shell operates on a command line

3. Learn about environmental variables.

4. Understand the concept of aliases and other features of the shell.

5. Understand the use of .profile and env files

Recommended Learning Experiences:

1. Attend class meetings

2. Read textbook Chapter 9

3. Complete lab 6

Unit 7: UNIX utilities and filters
Unit Objective: To show the student how to use commands and pipes to create useful functions.

Method of Evaluation: Completion of lab 7 and test 2.

Estimated Time to Achieve: 2 Weeks

Learning Objectives:

The student will:

1. Understand how the UNIX pipe facility helps to create new functions.

2. Access and manipulates files using pg, more, wc, diff, grep, sort.

3. Learn about editing commands head, tail, cut and paste
4. Learn about the tools: sort, uniq, cmp, find.

Recommended Learning Experiences:

1. Attend class meetings

2. Read textbook Chapter 10

3. Complete lab 7

Unit 8: Shell Programming
Unit Objective: To utilize various control statements in a shell program.

Method of Evaluation: Completion of lab 8 and test 3.

Estimated Time to Achieve: 2 Weeks

Learning Objectives:

The student will:

1. Learn how to control the flow of a shell script using If then else and case statements.

2. Learn how to construct a loop for repetitive execution of a command or group of commands using for and while loops.

3. Learn about arithmetic options.

4. Learn how to debug UNIX shell scripts.

5. Understand Shell program design techniques.

Recommended Learning Experiences:

1. Attend class meetings

2. Read textbook Chapter 13 

3. Complete lab 8

Unit 9: Introduction to System Administration
Unit Objective: To learn how to manage a UNIX system.

Method of Evaluation: Completion of lab 9 and test 3.

Estimated Time to Achieve: 2 Weeks

Learning Objectives:

The student will:

1. Learn the basic scope of operations for a UNIX system administrator, including installation, configuration, hard disk management, and backing up a UNIX system.

2. Learn about booting a system and various system states.

3. Learn about block and raw devices.

4. Understand the difference between being a regular user and a super user.

5. Be introduced to the concept of using shell scripts to accomplish system administration.

6. Learn about key files for system administration.

7. Understand the concepts and command for monitoring the performance of the system.

Recommended Learning Experiences:

1. Attend class meetings

2. Attend a lab demonstration of being a super user

3. Read textbook Chapter 19 

4. Complete lab 9

Unit 10: Communications in the UNIX Operating System
Unit Objective: To learn how to communicate with other users and systems.

Method of Evaluation: Completion of lab 10 and test 3.

Estimated Time to Achieve: 1 Week

Learning Objectives:

The student will:

1. Learn the function of /etc/hosts and DNS.

2. Learn how to check the network with ping
3. Learn how to use FTP and the limits of FTP

4. Understand the need for cryptography

5. Learn how to use telnet and ssh from UNIX 

Recommended Learning Experiences:

1. Attend class meetings

2. Read textbook Chapter 14

3. Complete lab 10

COMP 145 – LAB ASSIGNMENTS

All Labs should be submitted with your name, section number and the LAB number.

Lab 1

1.  Go to the Brookdalecc.edu web site to get your email id

2.  Double click on the UNIX/ TERM  Icon

3.  Login, using your ID. 

4.  Change your UNIX password after you successfully login.  Type the command  passwd.  You will be prompted to enter your old password. You will then be prompted to enter your new password, (follow the rules for

UNIX passwords discussed in class), You will then be prompted to confirm your new password.  TYPE IT EXACTLY as you did the first time.

       WRITE YOU NEW PASSWORD DOWN NOW!!!!!

5.  Call the script command to log all your activities  

6.  Find out the system date and the time of day.     

7.  Determine how many people are currently logged onto the system.

8.  Show what shell is running

9.  Type “cnt d” to exit the script command

10.  Send the type script file to the printer using the lpr command

11.  logoff the system

12.  Put your name and lab number 1 on the print out, hand it in and GO HOME.

Lab 2

1.  Use the man command to find out about the following commands -  cal, uname, who, w, whoami
2.  Use the cal command to find the day of the week you were born. Print the month using lpr.

3.  Use uname to find out all the information on the version of unix.

4.  Display the output of who, w, whoami. Print all three versions.

5.  Put your name and lab number 2 on the print out.

6.  Use man to review the capabilities of the pico text editor or any editor of your choice. Use an editor to type the following text into a file. Correct all errors. Add your name and the lab number to the top of the text. Save it and print it.
Beginning of input text:
ATTENDANCE AND PARTICIPATION:  Active participation is required and expected.  Attendance is required in all class meetings.  Inevitably, some knowledge is lost when you miss a class meeting.  College regulations require that students maintain progress.  Students whose performance and or participation are not satisfactory will be so notified by the College and may be dropped from the course at any time.

ACADEMIC VIOLATION:  The instructor of the course has the authority to give a 

course grade of F if the student submits the work of another person in a manner that represents the work as one’s own, or knowingly permits one’s work to be submitted by another person without the instructor’s authorization. 


 End of input text

  Lab 3

1.    Draw a map of the UNIX file system by using cd and ls to “walk” through

the file system.  Select 3 or 4 main directories under root and go down 2 to 3 levels. Use ls –F to simplify your search.

2.  Create the following series of directories and files under your ID.  Draw a picture of the directory and file layout before you create them.

a. Create directories proj1 and proj2 under your home directory.

b. Create directories memos and reports under proj1.

c. Create directories costs and time under proj2.

d. Create a file called mess1. See if the command touch will create the file.

e.  Put copies of the file in each of the six directories created above.

f. Use ls –R from your home directory directed to a file. Print the file.

g. Remove the mess1 file from under costs.

h. Remove directory reports.

i. Rename the file mess1 under memos to mess2.

j. Use ls –R redirected to a file from your home directory to list the entire directory tree.

k. Print the file.

3. Under your own directory:

· Create files mess1 and mess2 under your home directory

· Add write permission for group and others for mess1.

· Remove the read permission for others from mess2.

· Make the proj1 directory RWX for all users

· Make the proj2 directory readable only for the group and not accessible for the other users.

· List the files with the permission details displayed.

· Print a long list of the files

Lab 4

Change directory to the /usr/bin directory

1. Use a series of ls commands and redirection. Append all the following to a file. List all files in the /usr/bin directory that:

a) Start with “a,e,i,o,u”

b) End with “m,n,o,p”

c) Exactly 2 letters

d) End in a number

e) Have an “e” as the third character

· Print a copy of the file

2. Use redirection to create a file that contains 

a) Your name and the lab number (use echo)

b) the current date, 

c) who is on the systems 

d) a list of your files

· Print a copy of the file

Lab 5

1. Redirect the following ps commands to a file and print it.

a. List all process and details for your ID

b. List all process for all users. 

2. Start up the command “sleep 6000” in the background.

a. Use ps to determine the status

b. Redirect the ps command to a file. Print it.

c. Kill the sleep process.

d. Run ps to verify the process is dead.

3. Work with multiple processes

a. start up  “ sleep 6000” in the background

b. start up “sleep 3000” with nohup in the background

c. bring “sleep 6000” to the foreground

d. suspend “sleep 6000”

e. use ps or jobs to verify the state of all processes

f. Send a copy of ps to a file and print it.

g. kill both processes

4. Create a crontab file that will append a list of current users to a file on Monday through Friday on the hour from 9am till 6pm.

5. Read the man description for the top command. Call “top” and examine the process list. 

Lab 6

1. Create/modify and print a .profile that does the following

a. Displays the date and time

b. Lists all the current users

c. Adds the users home directory and the current directory to the PATH

d. Changes the prompt to display the current directory

2. Display the current systems variables.

3. Create an alias for a command that will look for your name in the password file.

Lab 7

1. Print the number of people that are in the /etc/passwd file with the name of George. 

2. Sort  by name and print the “who” list using pipes to link the commands. 
3. Create a series of commands for a grading program

Create a grades file. Put a “tab” between the name and grade 

Run these commands directed to a file (>>)

Sam
Smith
A

Harry
Konik
B

Mike
Grep
C

Ann
Smith
A

Zed
Arf
F

Beth
Mon
B

Tod
Barr
C

a. Sort the list by last name

b. Sort the list by grade

c. Display all students with A’s

d. Display the number of students

e. Display the three top students

f. Display the two lowest grades

g. Display the list with the last name first followed by the first name then the grade.

Print the contents of the file.

Lab 8

1. Write a shell script that will work with a series of files from the command line.  The program should:

a. Check for the existence of a bkup directory in your home directory. If it does not exist create it.

For each file:

b. Verify that the file exists

c. Copy it to the bkup directory in your home directory.

d. Issue messages on the success or failure of each file copy to a log file.

e. Print out a copy of the log file and the bkup directory at the end of the program.

Print out a copy of the program and an example of the output.
2. Create a simple menu program that will display the following options and continue until the exit option is chosen. Catch all input errors issue an error message and continue. The menu options are:

a. Display the time and date

b. Display the contents of the user directory

c. Display that processes that are running

d. Display who is on the system

e. Exit the program
Print out a copy of the program and an example of the output.
Lab 9

For part 1 of this lab use the LINUX systems in the lab or any other UNIX/LINUX system you have super user privileges. The Learning assistant in the lab will provide the root password. Part 2 of this lab does not require you to be root.

1. Create a group id with your last name. Create 2 user IDs using your last name and the numbers 1 and 2. For each ID setup a profile similar to the lab 6 profile.  Login as each user to prove it works. Print a copy of the /etc/password file and the profile.

2. This part of the lab has you evaluating statistics while UNIX is running. If you are using LINUX view the man pages for top (top CPU process) and vmstat (for virtual memory activity). If you are using UNIX view the man pages for iostat (for disk activity) and vmstat (for virtual memory activity). 

To get activity to evaluate, enter the following text in a file called cpfile1.

trap ‘rm –fr cp$$ ; exit ‘ HUP INT TERM QUIT

while ( true )

do

rm –fr cp$$

file1=/etc/passwd

while read fname

do

echo $fname >> cp$$

done < “$file1”

      done

Change the permissions of the cpfile1 to executable and make sure your working directory is in your PATH variable.

For UNIX, run the commands iostat 5 5 and vmstat 5 5 – this gives you a base line for the system with little or no activity.

For LINUX, run the commands vmstat 5 5  and Procman System Manager (System Monitor under System Tools menu)– this gives you a base line for the system with little or no activity.

Now enter the following command

nohup cpfile1&

For UNIX, rerun iostat  5 5 > io1 and vmstat 5 5 > vm1

For LINUX, rerun vmstat 5 5 > vm1 and look at the screen output from Procman.
Now kill the process which is running cpfile1, by using kill -3 PID where PID is the process id of cpfile1.

Look at the data in the file vm1 or io1 (if using UNIX).

Which command vmstat or (Procman / iostat) gives you a better idea of how resources (either memory or IO) were being used? Which statistics did you use to reveal your decision? 

Turn in the printout vm1 with the answers to the above questions.

Lab 10
Start script at the beginning of this lab. Print out the contents of the script file when you are completed.

1. Find a computer to ping in the /etc/hosts file and ping that computer.

2. Find and display the IP address of the sodapop machine.

3. Use the UNIX ftp command to send a file to yourself. It is best to select a file from one off your sub directories. Exit ftp.

4. Use the UNIX telnet command to connect to sodapop. Do a ps command to verify you are logged in twice. Exit telnet.

5. Use the ssh command to connect to sodapop. Do a ps command to verify you are logged in twice.

6. exit script and print the file.

7. What is the purpose of the /etc/services file?

Lab 11

Create a shell script for a telephone book application.  Display a menu for the following functions. 

1. Add an entry

2. Display all matches to a string

3. Sort and display the file 

4. Delete all entries that match a string

5. exit the program

Using the phone list below:

· Add a new name to the phone book file

· Display all matches to a name or phone number

· Sort the phone book file by last name 

· Delete an entry

Print the results from each sequence of commands



Data File  (tabs between fields)


          Gene
Smith
732 946-4691


          Henry
Brown
908 922-5820


          Harry
Crown
609 566-4515



   
          Jim
Zark
732 842-1910

          Tom
Mann
908 264-5321

                     Jack 
Spratt
908 264-4816

    

          Joe 
Bram   609 521-4841
LAB 12

Write a shell menu program that will:

a. copy a file to a designated directory

b. tell you if a specified user is logged in.

c. display the details of a specified file

d. list the contents of a specified directory

Check for input errors, issues an error message and continue until the exit option is chosen.

LAB 13

1. Create a user reporting system. That includes

a. a small program run once per hour (by cron) to collect the who info. 

b. a reporting program that runs on demand that shows a list of all users who were logged in and how many times they were logged on at the hour. There should be 2 versions one that sorts by number of times the other that sorts by user id.

2. Create a program and crontab schedule that will monitor the /tmp directory every hour. The program should count the number of files in the directory and send email to you if the number exceeds 5. The message should give the time and the number of files.

Run the programs for at least 2 days and show the resulting reports.
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