CS 10 - Spring 2001

Lab Schedule

You will be grading the lab for each student.  The lab is posted on my web page.  It will always be posted early for them so that they can start the lab before they show up.

At the beginning of lab, you will give a short lecture using lecture notes I will provide.  Then briefly talk about the lab for that week and point out any places that you think they might struggle with (showing pseudocode for the program could be helpful, but do not give the entire problem away).  Then take general questions about the lab and any information you have covered.  This part is very important, the more questions you answer while the entire class is listening means less questions later (otherwise, you tend to answer the same question multiple times).  I suggest that you make the class move their chairs up to the front of the room so that they are listening to you.  Otherwise, the students are distracted by the computers, and you end up wasting time repeating answers.

Then let the students work on their lab assignment. You will check the student off for completing the lab by having them run the program while you are watching.  Be sure to check each lab with a few different inputs.  Record a score for each student.  Each lab is worth 10 points.  Partial credit can be given.  If a student does not receive full credit because there is an error in their program, if there is time you can go back and recheck their program and change their points. 

Feel free to help the students with solving their program, but be sure not to spend too much time with any one student.  Encourage students to ask questions at the beginning of the lab.  Encourage those who seem to struggle with finishing the program to start the lab before showing up (it is posted early).

After all your labs are finished for that week, please put a copy of the scores in my mailbox.  Please send me a short email letting me know how your lab(s) went.  Let me know if people had a hard time finishing, what parts they struggled with, and any other problems that occurred.  Even if there were not any problems, please send me email stating so.  I should have the scores and email no later than Monday of the following week.

You will also be required to help with the grading of the midterm and finals.  Please check the syllabus for these dates so you can plan ahead if necessary

Lab 1

There is no lab the first week.

Lab 2

Pass out accounts - get a list of names and logins

Lecture - they may need to be sitting in front of their computers for this one - refer to " Tutorials" handouts on my web page.

Show how to:

Log in

Send Email

Use the Internet

Use Windows - create new folder, move/copy files

Visual C++

Small C++ program

Turn in assignments - put the .cpp in a directory (project workspace) and then type the 

project workspace as the user directory at the turnin page.

BE SURE YOU READ THE INSTRUCTIONS ON MY WEB PAGE.  DO 

NOT TELL THEM DIFFERENT INSTRUCTIONS.  THEY SHOULD 

FOLLOW THE ONES GIVEN.  They should never type a slash, and H (for the 

H drive), a .cpp, they just type the name of the folder.  Then they should see two 

lines (one for the folder and one for the file).

Put a copy of this week's scores in my box.  10 points for essentially learning how to use Visual C++ and showing up.  Put the list of logins in my box as well.

Lab 3

Lecture - Please lecture, do not just make copies and hand them out.  I have provided the lecture notes below.  I want you to write this up on the white board explaining it as you go.  I do not expect you to add more information that what is given (unless you really want to, but don’t make the lecture too long, so they can finish their program).  I suggest that you have the students move to the front of the room for this so that they will actually listen.  This information will be on their tests.

TYPES OF PROGRAMMING LANGUAGES

Machine languages - Natural language of a computer, sequence of 1's and 0's.  No translation 

necessary, ready for immediate execution.  (different for each type of computer 

(machine-dependent)).

Assembly languages - English-like abbreviations for elementary operations (assembler converts 

them to machine language).

High-Level languages - English-like statements that perform many operations in a single 

statement (compilers translate them into machine language).

A program written in a high-level language is called a source program.

A program with machine language instructions is called an object program.

A compiler translates high-level code into machine language.

SIX STEPS TO RUNNING A PROGRAM

Edit - write program

Preprocess - process code (include other files)

Compile - create object code (machine language code)

Link - links object code with libraries and creates an executable

Load - load into main memory

Execute - run the program

ERRORS AND DEBUGGING

Syntax Errors (compile-time) - Program does not complete compilation.

Violations of syntax rules which define how the language must be written.


Compilation error messages




1
void main()




2
{




3

double number;




4

cout << "Enter number: ";




5

cin >> number;




6

inverse = 1 / number




7
}



undefined symbol 'cout' - line 4



undefined symbol 'inverse' - line 6



parse error - line 6

Semantic Errors (run-time) - Program does not finish running.  Program crashses while running.

Caused by instructions that ask the computer to do something illegal.


Analyze error messages and trace through the program.

Ex.
divide by zero

Logic Errors - Program compiles and runs, but does not perform the expected task correctly.

Errors when designing the program specifications or what you asked the computer to do 

was different than what you intended to ask the computer to do.


Review the problem over again.


Ex.
wrote 
x < y

meant 
x <= y

STYLE CONSIDERATIONS

(See “Style Guidelines” handout posted on my web page under Tutorials heading)

(See “C++ Example of Style and Commenting”  handout posted on my web page under

 Tutorials heading)

Use blank lines to separate set of related instructions.

Liberally use clear and helpful comments.

Make comments stand out - end of line (lined up) or blank line above comment.

Type each statement on a separate line.

Avoid running a statement over multiple lines.

Avoid line splicing (line too long)

Indent lines after a curly brace by the same amount until the end curly brace.

Use whitespace in typing statements (cout<<"Hello all";
cout  <<  “Hello all”;)

Each student will need to sign a cheating handout.  You should go to my web page and go to the Class Info part and print out the Academic Dishonesty Handout.  Make enough copies of this for your students.  Pass them out and collect them.  

Selection Structure program 

Please put the signed cheating handouts in my box and the sheet with their points on it.

Lab 4
Lecture - Problem Solving - When given a problem, one should transform the description of the problem into the solution of the problem using the following steps:

1. Understand the problem thoroughly.  Eliminate any ambiguities in the problem description.  Ask questions if necessary.

2. Analysis.  

· Identify the inputs needed for the problem.  

· Identify any special restraints or conditions of the input (Ex. range of values).  

· Identify what output or outputs the problem will produce.  

· Know how the output should be formatted.  

· Be sure to understand any formulas given to be used in the problem.

3. Design of Algorithm.  An algorithm is a step-by-step set of instructions.  Use pseudocode, a semiformal English-like language that shows the order of the steps to be taken in an outline type form (as opposed to a paragraph).

4. Testing and Verification.  Be sure that the program meets the problem requirements and the output produced is correct.  When testing: 

· Use a large set of inputs, one or two inputs producing a correct output, does not guarantee that the program ALWAYS produces a correct output.

· Choose inputs that test each possible path through the program.  (When using conditions, every possible result of the condition should be tested.)

· Test to make sure that the special restraints identified earlier are accounted for.  Choose test input that falls inside the range, right at the edge of the range, and outside the range.

Problem Solving Example:

Write a program that allows the user to calculate the area of a rectangle as many times as they want.

Input:
length, width, continue/quit

Restrictions: inputs must be positive

Output:
area

Formula: area = length * width

Pseudocode for algorithm (there are many different ways to write pseudocode, two are shown):

Pseudocode Example 1

1. Ask user to input length

2. Read in length

3. If length is not positive, return to step 1

4. Ask user to input width

5. Read in width

6. If width is not positive, return to step 4 

7. Calculate area

8. Output area

9. Ask user if they want to do it again

10. Read in answer

11. If the answer is to continue, return to step 1

Pseudocode Example 2

Repeat until the user wants to stop


Repeat until the length is positive



Ask the user to input length



Read in length


Repeat until the width is positive



Ask the user to input width



Read in width


Calculate area


Output area


Ask user if they want to do it again


Read in user's response

Let students verify their information on the roster.  Fill in any missing information and correct any wrong information.

Selection structure program - do not give them points if they have not signed and returned the cheating handout

Lab 5

Lecture - more about style (indenting, spacing)


Show a short example program that shows good style and comments


When you check them off, take a quick look at their program code and give pointers regarding 

their style.  Do not give full credit of points if their style is poor.

Loops


Do not give them points if they have not signed and returned the cheating handout.


Verify that the student is enrolled in your lab section.  If not, warn them that for the rest of the 

quarter, they will not get any points unless they show up to the section they are enrolled 

in.

Lab 6

Lecture - Talk about how to break up a program into small parts of code for easier programming.  They should do a small amount of coding and then debug it, then add more code, and debug, and so on.  Give a few examples on how they might break this lab and former programs into parts.

Example, using program to calculate an area of a rectangle (used in pseudocode example above)

Test code between each part.


Write code to input length and width, echo output to screen to verify


Add code to force the user to input correct length and width, echo to verify


Add code to calculate area and output it, remove echo


Add loop around entire code to allow the user to do it as many times as they want

Nested loops

Do not give points to anyone who is not in your lab section.

Lab 7

Functions

Formatting output

Error checking - both types and values

Do not give points to anyone who is not in your lab section.

Lab 8

Return midterms.  Please call names and pass out the midterms.  Do not just set them on a table for each 

student to look through and find their own.

Go over the solutions to the midterm.  Please show the solutions to all questions.  Quickly read those for

the Scantron (explain any that students desire).  Write up the solutions to the written questions on the board and explain them.  DO NOT MAKE COPIES OF THE SOLUTIONS AND PASS THEM OUT.

Functions - pass-by-reference

Do not give points to anyone who is not in your lab section.

Lab 9

No lab due to the holiday.  You should show up to the first hour of your lab time and be available to answer questions (essentially extra time for the students to get help).  They will probably have questions on the last assignment that they are working on.  You may want to take a look at it on my web page.  After the first hour of lab, you can feel free to leave if no one has any more questions.

Lab 10

Lecture - Final Review

Files and Arrays

Do not give points to anyone who is not in your lab section.

