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Goal

The purpose of this assignment is to reinforce and enhance your understanding of the use of the Standard Template Library (STL) in C++ programming.  In particular, you will learn to combine the features of STL and other aspects of object-oriented programming using C++ such as derivation, dynamic binding, etc.   You will be able to see plainly how STL can help programmer productivity.

Task

All the functional requirements for Assignment 3 are the same as those for Assignment 2.  The only difference in Assignment 3 is that you are REQUIRED to use STL collections and algorithms to the maximum degree possible.  Hence, as with Assignment 2, you have to deal with many different kinds of vehicles (i.e., a heterogeneous collection of Vehicles).  All the attributes of Vehicle, Truck, Sedan, and Motorcycle are identical in this case.  

Main Menu: 

The program should display a simple text-based menu that offers the following options  (indicated by the first character in command - lowercase). [1 points]

(i) Import data 

· This command prompts the user for an input file name. [1 points] 

· Then it opens that file, and reads in Vehicle data from that file into the data structures in your program.  In this assignment, however, the file in question will have data for Sedans, Motorcycles, and Trucks.  Also each record will also include the data for its Engine, and Transmission.  A sample file will be supplied to you via the web site so that you can understand the format, and test your program. [4 points]

(a) Add a Vehicle

· This command lets you add a Vehicle interactively to the existing Vehicles database.  You should prompt for what kind of specific Vehicle the user would like to add, prompt the user to enter the necessary attributes, create the specific kind of Vehicle desired and any necessary internal components, and add it to the database. [4 points]

· Errors such as adding any kind of vehicle with the same VID should be flagged, and the addition should not be done in such a case. [1 points]

(d) Display a Vehicle with a particular VID

· This command prompts the user for a VID, searches the database for a Vehicle with that VID, and displays the Vehicle data (including data for all internal components) if the Vehicle exists.  [4 points]

· An appropriate error message should be displayed otherwise. [1 points]

(l) List all data for ALL  the Vehicles in the database:

· This command displays all Vehicle data for every Vehicle in the collection to the terminal – including data for all the internal components. The display format is entirely up to you, but it should be readable. [4 points]

· It should work properly for empty list. [1 points]

(r) Remove a Vehicle with a particular VID:

· This command prompts the user for a VID, searches the database for a Vehicle with that VID, and deletes that Vehicle from the collection.  The internal components must also be destroyed in this case.  [4 points]

· An error message should be displayed if the Vehicle is not found. [1 points]

(s) Save the list of Vehicles into a named file:

· This command will prompt for a file name.  [1 points]

· When provided the file name, it stores all the data for each kind of vehicle in your program into a file with the same format as the original input file!  This essentially means that you should be able to use your program to process the data that you have saved.  Make sure this works correctly by testing it prior to submission. [3 points]

(q) Quit the program:  

· The program should stay running, and keep displaying the main menu after each command, until the user select Quit.

· When the user hits (q) the program ends. [0 points]

Requirements

1. Functionality and correctness [30 points] 

See Main Menu above for details.

2. Design of Vehicle and all its subclasses [0 points] 

You should create each of the classes Sedan, Truck, and Motorcycle as derivations of       Vehicle, with appropriate interfaces. 

Constructor protocol for each class must be handled properly. 

Virtual functions 

Virtual destructor

There are NO points for this requirement, but if you DON’T do it, you will lose 10 points.

3. Design of Vehicle database class including STL-based hashtable and algorithms  [70 points]

Most of the changes in this assignment occur in the Vehicle_DB class.  You have to use STL containers to implement the hashtable, and use STL algorithms to implement ANY AND ALL code that inserts, deletes, or searches for code.  Please see the table.
4. Error handling  [0 points] 
Your program must handle all errors that were explicitly listed in the requirements of Assignment 2.  No points for this, but if you do NOT fulfill it, you will lose 10 points.

5. Style and documentation [5 points]
Your code should be compact and clearly structured. Use proper indentation. Your key decisions should be clearly documented.  

Submit instructions

1. Save each class in a separate cpp file, which may include some header files if needed. 

2. Submit all of your cpp files, header files, and a Makefile that generates an executable program called dealership. 

3. The grader will do no more than 

· make 
- to compile your program, and 

· dealership 
- to run it.

4. Submit with tag p1 using the following submit command line:

submit -user csci201s -tag p3 *.cpp *.h Makefile 

Hints and Suggestions:

1. Create p3 subdirectory under your cs201 directory, and save ALL the files for this assignment (including the file you submit) in this new directory (i.e. cs201/p3/).  Make sure you do not alter them after submission.  This is just a way for you to save and checkpoint those files in case there are problems regarding your assignment submission.  You may tar this directory as a backup. See the website or the Teaching Assistants for details on how to submit your assignment properly and maintain proper internal records. You better do so for each assignment. If you want to use files from a particular assignment in the next one, make a copy of the files needed.  Do not alter the original files. 
2. Create a really simple user interface.  No need for graphics and colors. The focus of this assignment is largely upon program structure and organization, and exercising the power of encapsulation to advantage.  Keep it simple to avoid problems, at least at this stage of programming. 

Grading Criteria

This assignment is graded out of 100 points.

	FUNCTIONALITY:
	Points (30)

	Main Menu is displayed neatly and works properly
	1

	Import command for Vehicles from a file works
	4

	Add command works for a Vehicle
	4

	Add command rejects a duplicate VID properly
	1

	Display command works for existing Vehicle
	4

	Display command handles non-existing Vehicle properly
	1

	List command works properly for normal list
	4

	List command works properly for empty list
	1

	Remove command works for existing Vehicle
	4

	Remove command handles non-existing Vehicle properly
	1

	Save command works properly
	4

	Main Menu repeatedly displayed until Quit is selected.
	1

	ERROR HANDLING:
	Points (0)

	All Vehicle input errors must be detected and handled as in Assignment 2; no credit for this; but if you DON’T do it, you will lose 10 pts
	0

	DESIGN & STYLE
	Points (70)

	Use of dynamic binding to implement inheritance  -- no credit for this; but if you DON’T do it, you will lose 10 pts
	0

	Use of STL containers for the collection of vehicles
	10

	Use of STL containers for the serial number hash table
	10

	Use of STL algorithm “find_if” to lookup the vehicle
	8

	Use of STL for_each to display all the vehicles
	8

	Use of STL container functions to do insertion into the main database
	8

	Use of STL container functions to do insertion into the hashtable
	8

	Use of STL container functions to do deletion from the main database
	8

	Use of STL container functions to do deletion from the hashtable
	8

	Documentation of key decisions
	2


Compilation Errors: Make sure you submit a working program. You will lose all the functionality scores if your code gives compilation errors. Your code will be tested using GNU C++ compiler (g++) on aludra. Make sure to test it before you submit.

Submission Errors will automatically result in loss of 20 points if they are your fault (missing files or ill-formatted tar files etc.). Plus any additional late penalty that may be applied. 

