Project 1: Working With a Programming Toolkit and Compiler
The general goal of this project is to familiarize students with the basic use of the programming toolkit for C++, as preparation for the requirements of programming courses such as AU's COMP 268 and 206.
**Important Note: Before beginning this project you must ensure that you have enabled the full display of filenames in your Windows. By default, Windows does not normally display filename extensions, which can lead to inadvertent errors in the naming of files, specifically code files being saved from a text editor.
Project Objectives
After completing this project, students should be able to:
· download, install, and test C++ compiler software from the internet.
· enter, save, compile, and run a program using a text editing program.
· conduct a very rudimentary debugging operation on the test program.
Project Instructions
You will find detailed step-by-step instructions on downloading and installing the compiler below, but the basic steps in the project are these:
1. Download and install MinGW compiler for C++.
2. Compile the code file provided (GooddocsF.cpp).
3. Test the resulting executable file (the program is designed to produce temperature conversions).
4. Debug the program by correcting minor errors which have been deliberately placed in the temperature calculation formulas.
Note: the formulas coded in the program are incorrect, not the formulas in the program documentation at the start of the program.
5. Recompile the corrected code and retest the program.
6. Submit the uncorrected and corrected versions of the program.
Downloading and Installing the Compiler
This section shows you how to install and test the C++ compiler MinGW for Windows.
1. Open your browser and enter the URL "http://mingw.org." You should see the MinGW home page.
2. Click the "Downloads" tab on the MinGW home page.
3. Click the link labeled "Download mingw-get-setup.exe" by the line "Looking for the latest version?"
4. Your download should begin in 5 seconds. If it does not, then click the link "direct link."
5. Depending on the browser, accept the download option that runs the executable file. You may have to click "Run" again if your browser raises a security warning.
6. Once the installer starts, click the "Install" button. Accept all defaults. MinGW should be installed into the directory C:\MinGW. This is correct.
7. Click "Continue" to continue installation. Again, accept all defaults.
8. The installation should now begin. You will see green progress bars and can view installation details in the installation windows.
9. Once the installation reaches 100%, you will be able to click the "Continue" button again.
10. At this point you can close your browser.
11. Now you should see the graphical window "MinGW Installation Manager." At the moment, NO packages are selected.
12. Select the following by checking the checkboxes (right-click the checkbox, then select "Mark for Installation"):
· mingw32-base
· mingw32-gcc-g++
13. Now click the menu item "Installation" and "Apply Changes." A new pop-up window appears with the button "Apply" (and Defer and Discard). Click Apply. It should show 0 packages will be removed, 0 packages will be upgraded, and 25 new packages will be installed.
14. Again you will see the progress bars. The whole process takes several minutes as each package is installed. Once complete, you may close the installation window and exit the MinGW Installation Manager.
Setting Up the Compiler
To verify the installation, you will configure and setup MinGW, then enter and compile a test program. To set up and compile with MinGW C++ programs, you must input certain commands from the command line (DOS).
In Windows, this is started from the start menu with "All Programs / Accessories / Command Prompt." You should see a command prompt window, with the folder location of \users\<yourname>, where <yourname> is the name you used logging into Windows.
In Windows 7 you may not see the command prompt listed under "Accessories," in which case you can access it by clicking "run" in the right hand menu from the start button, then typing "cmd" in the dialog box and pressing enter.
Instructions for running the command prompt window in Windows 8 may be found at:
http://pcsupport.about.com/od/windows-8/a/command-prompt-windows-8.htm
Once you have located the command prompt in your Windows, follow the steps below to set up the compiler.
1. Create a working directory with the command "mkdir mingw."
Note: this will be under your username as c:\users\<username>\mingw." DO NOT try to create c:\mingw because it has already been created by the compiler installation process.
2. Move to the working directory with the command "cd mingw."
3. You can verify the installation directories by typing the command "dir \mingw\bin." The output should display 80 files.
4. Using a text editor such as Notepad, enter the following C++ test program exactly as shown. Use the spacebar to create indenting spaces as shown. (Notepad can be run from the start menu with "All Programs / Accessories / Notepad.")
#include <iostream> // Stream declarations
using namespace std;
int main(void) {
cout << "Hello World from MinGW C++" << endl;
return 0;
}
5. When done, save the file using the menu "File / Save As" and navigate to the folder \users/yourname>\mingw to save the file as "hello.cpp."
6. Still in Notepad, select the menu option "File / New" to open a new blank editing window.
7. Type the following lines into the new window as shown below
@echo off
PATH=%PATH%;c:\mingw\bin;..\;
echo %PATH%
8. Save this file using "File / Save As" and store the file in your \users\<yourname>\mingw folder as "go.bat." You may now exit Notepad.
9. Run the batch file "go.bat" by typing "go" from the command prompt. The output will show the command path for your system. The important item to look for is the text "c:\mingw\bin;..\;" at the end of the output. THIS BATCH FILE IS RUN ONLY ONCE EACH TIME YOU OPEN A COMMAND WINDOW TO COMPILE C++ PROGRAMS.
10. Compile the program with the command "\mingw\bin\g++ -o hello.exe hello.cpp"
11. Test your program by typing the command "hello." You should see the output "Hello World from MinGW C++" on a new line.
Your installation of MinGW C++ is complete. You may now continue with the project coding exercise.
Coding, Compiling, and Debugging
1. Compile the  file "GoodDocsF.cpp" using the following command:
g++ -o GoodDocsF.exe GoodDocsF.cpp
2. Test by typing "GoodDocsF" and observe the output results, comparing them to the test case.
3. Open the file "GoodDocsF.cpp" in your text editor and modify the formulas as required to make the output correspond to that shown in the test case.
4. Compile the modified code and text to verify that the output now corresponds to that shown in the test case.
5. Submit your compiled program to your tutor for marking.



Programs
The programs you will write for this project are copied with permission, or adapted from, the exercises in A Beginner’s Python Tutorial.
Each program should be written, tested, and debugged. The first two programs should also be fully commented, with each line documented by a descriptive comment. The remaining programs should have a single comment line at the beginning to describe the function of the program. All programs should start with a display of your name, student id#, and the program number and name. When storing the files, name them as prog1.py, prog2.py, etc.
EXAMPLE OF AUTHOR/PROGRAM INFORMATION OUTPUT
Program author: B. Rubble
ID#: 1234567
PROGRAM 2—USING INPUT
Write an algorithm for a program that receives, as input from the user, 2 string variables and 2 integer variables; then joins together and displays the combined strings; and finally multiplies the two numbers on a new line. Write, test, and debug the program using Python.
SAMPLE OUTPUT (not including author/program information)
Input string 1? Billy
Input String 2? Bob
Input integer A? 23
Input integer B? 2
BillyBob
46
PROGRAM 3—LOOPS AND IF CONDITIONS
Write a program that requests a password after the author/program information is displayed. Make the password "hello". The program should then ask the user for their name: if the name entered is the same as your name, the program should respond with "What a great name!"; if they enter "Madonna" or "Cher", the program should respond "May I have your autograph, please?". For any other input, the program should respond with "(input name), that’s a nice name".
SAMPLE OUTPUT (including author/program information)
Program author: Barney Rubble
ID#: 1234567
Program 3—LOOPS AND IF CONDITIONS
Password? unicorn
Password? opus
Password? hello
Welcome to the second half of the program!
What is your name? Barney
What a great name!
 
ALTERNATE OUTPUTS
What is your name? Cher
May I have your autograph, please?
What is your name? Bill
Bill, that’s a nice name.
PROGRAM 4—FUNCTIONS
Rewrite the area.py program (shown below, or in the Creating Functions section of the tutorial) so that it has separate functions for the perimeter and area of a square, a rectangle, and a circle (3.14 * radius**2). This program should include a menu interface that has ‘exit the program’ as one of its choices.
SAMPLE PROGRAM EXECUTION
Area.py
#This program calculates the perimeter and area of a rectangle
print "Calculate information about a rectangle"
length = input("Length:")
width = input("Width:")
print "Area",length*width
print "Perimeter",2*length+2*width
 
SAMPLE OUTPUT (not including author/program information)
CALCULATIONS MENU
1) AREA (SQUARE)
2) AREA (RECTANGLE)
3) AREA (CIRCLE)
4) PERIMETER (SQUARE)
5) PERIMETER (RECTANGLE)
6) PERIMETER (CIRCLE)
7) EXIT
INPUT MENU CHOICE (1,2,3,4,5,6 OR 7)? 2
YOU HAVE CHOSEN AREA (RECTANGLE)
INPUT WIDTH? 8
INPUT LENGTH? 4
AREA IS 32
INPUT MENU CHOICE?
Packaging and Submitting
When submitting your project, use WinZip or a compatible program to compress all the required files into a single archive. There should be four files in total: prog1.py, prog2.py, prog3.py, and prog4.py.

Project 3: Data Modeling and Normalization
Overview
The task in this project is to design a normalized database that could be used to collect and store information for a video rental outlet. The database should be structured to support tasks such as:
tracking rentals by title and by customer;
producing reports, such as rentals due on a certain date;
categorizing rentals by media type (e.g., Blu-Ray, DVD, Game).
The assignment does not require you to produce examples of the reports listed, but only that the database be correctly structured to allow the query and reporting features of a DBMS, such as Access, to work properly.
You will need to collect information about several titles in each category, which can be done online, at your local video store, or from your personal media collection. You will be given an initial, un-normalized field list of data items to be tracked, which you will normalize into the appropriate separate tables.
The database students will prepare in this project is somewhat simplified in comparison to a real-world application. For example, only brief customer address information is included, to reduce the amount of data input required for the project. We have also simplified the example in terms of structure; ignoring, for example, the complexities of a real-world video outlet, such as varying rental periods for different products.
The initial field list does not include all of the appropriate key fields for the tables that will be created, so suitable key fields should be added to the tables as required.
This project is most easily completed using MS-Access; for a detailed discussion of the other options for completing the Project, please see "Alternatives to MS Access" below.
Project Details
The following is a list of essential data items to be recorded. As noted above, additional fields may be required as keys for the tables you will create from these fields.
date of rental
due date
media item title
media item category
category description
category code
customer ID#
customer lastname
customer firstname
customer address
If only a single table were made from all the fields listed above, the result would be a system in which every rental would have to include duplicate customer and media item details. In addition to wasting input time duplicating data, such a system would also be highly prone to error, because any change to customer data (a change of address, for example) would also result in different records showing different content for the same fields, unless every historical record for that customer was updated.
The relational database model was designed to solve those problems by identifying key data entities, separating them into their own tables, and relating the tables using foreign keys. (The foreign key is usually the primary key from one table, placed in one or more other tables to create linkages.)
This allows for customer details, for example, to be recorded once, in a table reserved for that purpose, and referenced in other tables by a unique identifier (key), such as Customer ID#.
Your task is to create a simple relational database from the field list above. The required tables are Customers, Media, Categories, and Rentals; each of which should be properly provided with a primary key, and each of which should be related to other tables as required.
All four database tables should be populated with records as follows:
Customers—at least 10
Categories—three records, one describing each of the media types: DVD, Blu-Ray, or Game
Media—at least 30 records, representing a selection of DVD movies, Blu-Ray movies, and Games.
Rentals—at least 20 records.
Marking Criteria
This project represents 15% of your final grade, and will be graded according to the following criteria:
DATABASE NORMALIZATION TABLES (50 marks)
There should be four tables, with the correct fields.
For each missing or incorrectly placed field, 10 marks will be deducted.
KEY FIELDS (40 marks)
Key fields have been correctly assigned to each table.
For each missing or incorrect key field, 10 marks will be deducted.
OTHER FEATURES (10 marks)
Use of a Query, Use of Input Form, OR Report, OR use of Field Attributes (i.e., Input Mask, Caption, or Default Value, for projects completed using MS-Access), OR provision of annotated SQL statements (as described below under ALTERNATIVES TO USING MS-ACCESS).
Using MS-Access
You now have the option to download and install MS-Access (free to SCIS students).
For help with the basics of MS-Access, refer to the tutorials and step-by-step directions for basic operations and functions that are included in the Help features of your MS Access software. Search "getting started" in the help utility, and look at the sections on Access basics, creating tables, and producing queries. This approach will provide help that is specific to your particular version of the software. If you have one available, you may also want to refer to a general MS Office desk reference, and review the sections pertaining to basic Access operations.
Alternatives to MS-Access
To complete the project without using MS-Access or another DBMS, you will need to create the correctly normalized tables in some other application (e.g., Excel or Word), including the required fields, and with the appropriate key fields clearly identified. The tables should be populated with data, as required and described elsewhere in the project instructions.
In place of applying the extra DBMS functions (forms, queries, or field attributes) listed as part of the project requirements, students pursuing this approach will submit three SQL statements; each documented or annotated to describe the expected query results. The most basic approach to this requirement would be to produce three variations of the SELECT statement, each designed to produce a different list of rentals according to specified criteria. The criteria could relate to a customer, a specific media category, a title (for example, all rentals for a certain date, title, or customer), or some other aspect of the data.
A general description of SQL may be found by checking the index listings for SQL in your textbook, and reviewing the pages listed.
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