CS 280 Programming Languages and Paradigms (DRAFT)

First Semester, 2005-2006

Due midnight, September 12

(Submit a zip file containing all C++ program sources through moodle)

Grocery Store Simulation

Create a C++ application that simulates the operations that happen in a grocery store. The application should be able to trace what happens whenever products in the grocery are sold.  Cash registers facilitate the sales of these products.  Sales are recorded on a per-customer basis.  A cashier scans each product to be bought by a customer. For each product, a quantity is specified, the price of that particular product is checked, and then the purchase price is computed and added to the total bill. The inventories of the products in the grocery are also updated as they are purchased. At the end of the day, two reports are generated. The first is a report listing the summary of transactions for each cash register, and the second is a report on the remaining inventory for each product.

In a real grocery setting, a customer would typically provide payment at the end of a purchase—however, to make this assignment simpler, we will assume that cash is provided at the beginning of the purchase.  This way, the application can prevent products from being bought if there is not enough cash left.  In effect, an attempt to buy is denied if one of two cases occurs: there is not enough stock for the product, or the customer does not have enough money.

We will assume that only three products are sold in this simple grocery and that they are called “apples”, “oranges”, and “pomelos”.  Set the price and initial inventory of these products to the following values:

"apples":
15.75 pesos, 50 items

“oranges”:
12.50 pesos, 80 items

"pomelos":
95.25 pesos, 25 items

You will write three classes that interact with each other:  Cashier, PriceAndStockManager, and Product. Cashier objects are in charge of front-office operations, particularly purchases. These cashiers use a PriceAndStockManager object in charge of back office operations. This object provides the price of each product bought and updates the product inventories. Inside the PriceAndStockManager object, Product objects are managed and it is through these objects that prices are obtained and inventories are updated.  The product objects are created when PriceAndStockManager is instantiated.

You are required to have the following methods in the Cashier class:

void startPurchase( double money ):

· This method signals the start of a purchase transaction. The parameter, money, tells us how much money the customer has at the beginning of the purchase

void buy( char *productName, int qty ):

· This method causes qty items of the product named productName to be bought. If a product has been successfully purchased, the amount is added to the current bill.

void endPurchase():

· This signals the end of a purchase transaction. It prints out a message summarizing the transaction including the total bill and change returned.

void printSalesSummary():

· This method prints out a running summary (typically called when the store closes). The summary contains the number of customers served and the cash collection.

In the Cashier class, you will need fields that keep track of total sales so far, the bill amount and the available cash for the current customer, and the total number of customers so far.  Note that the constructor for Cashier will include a PriceAndStockManager object and that the Cashier class will need to call methods on this object.

The PriceAndStockManager class will have methods that return the price of a product given a product name, find out if there is enough stock for a product given a product name, and carry out a product purchase.  You may name these methods in any way you wish.  However, you need to include a method called printInventoryReport() that lists the inventory for each product. The class will of course need to define and create Product objects and call methods on such objects.

The Product class will need to store price and stock level information.  The methods for this class are all up to you.

Test your project by coming up with a test program that creates a single PriceAndStockManager object and several Cashier objects associated with this single manager object.  Carry out transactions through the different cashiers.  When finished, call the printSalesSummary() method on each cashier and the printInventoryReport() method on the manager object to see if the values printed are correct.  Before submitting, download the store.cpp file that will be provided in the course website and link this with the other C++ files in your project.   When main() is executed in store.cpp, the output should match the output file which will also be provided in the course website.  You will be graded according to the correctness of your output and your compliance to these specifications.

