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Lab #10
Today’s lab is a little different than normal.  Instead of reading directions off a screen and creating code, you will instead be answering questions on this lab sheet and turning it into me by the end of the lab period.  
In today’s lab you will practice with functional decomposition, which is the process of dividing large programming tasks into small subproblems.

Make sure you have received:

· One copy of this lab per partnership – turn this in at the end of lab.
· One copy of the excerpt of Dr. McCormick’s book
 per person – keep these!
Please begin by reading and reviewing the excerpt.  Since this is general material pertaining to any programming language, please substitute “Ada” with “Python” when reading.  You can also review my notes on Monday.  Once you have done that, please answer the following questions.  Please raise your hand whenever you encounter the need for a signature or have a question.
1 A module is a collection of abstract and concrete steps that solves some problem.  

a) What is a concrete step?

b) What is an abstract step?

2 Algorithms are not restricted to developing software.  We can express the solutions to many problems as an algorithm.  Let's practice top-down design through a simple problem with which you are probably familiar.  You task is to develop an algorithm to estimate how much money is required to attend a university for two semesters.  

a) Complete the level 0 module to solve the problem "Estimate the yearly cost of attending a university."  The majority of the steps in a level 0 module should be abstract steps.
Estimate School Expenses







Level 0

Signature ____________

b) Complete the level 1 module for the step selected by an instructor

_________________________________




Level 1
Signature ____________

3 What is the purpose of drawing a module structure chart?   When is it created?
4 Define functional equivalence.  
5 Use the modules you wrote for question 2, as example to help explain the concept of functional equivalence.
6 Define functional cohesion.
7 We can often tell that a module is not cohesive by it name.  Below are some module names.  Circle those that you would suspect lack functional cohesion and briefly explain why.

a) Process credit card transaction
b) Determine weight and pick color
c) Print final score
d) Pick floor covering and large screen television
e) Determine costs of tuition and entertainment expenses
f) Determine the cost of baking a cake
g) Ask user preferences
h) Determine average and letter grade
8 Let’s revisit one of our old programs that could be broken up into functions – Rock, Paper, Scissors from HW 5!  Here is our old specification:
Rock, Paper, Scissors Original Program Specifications
Each round of the game will have the following structure:

· The program will choose an attack (Rock, Paper, Scissors), but its choice will not be displayed until later so the user doesn’t see it.

· The program will announce the beginning of the round and ask the user for his/her attack of choice

· The user can enter either of the three attacks or the signal to quit

· If the user inputs something other than r, R, p, P, s, S, q or Q, the program should detect the invalid entry and ask the user to make another choice.

· If the user entered a attack :

· The two attacks will be compared to determine the winner (or a tie) and the results will be displayed by the program

· The computer will keep score which will be displayed later.

· The next round will begin, and the game will continue until the user chooses to quit

· If the user enters quit than the computer:

· Prints a goodbye message which should include a score of all of the games played

Create the hierarchical solution tree for the program rock, paper, scissors below!  Use Figure 3-4 from Dr. McCormick’s excerpt as a guide.  Name each of your modules as you would name a function, starting with the Level 0 module being called “main”.  Be sure to shade in concrete steps.  Raise your hand either when you are done creating your solution tree or when there are only 15 minutes remaining in lab.

Try writing these down in pencil so it is easy to erase and start again.

Signature ____________
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