CMPE 160 – INTRODUCTION TO OBJECT ORIENTED PROGRAMMING
 
Project #3
 
Due: 04.8.2007 Saturday at 24:00
 
A bank office with three tellers
 
In this project, you are going to simulate a bank office where three tellers serve the customers.
Customers arrive randomly at random times and they want to be served. As soon as they arrive at the bank office, they are placed at the back of a FIFO (first-in-first-out) service queue. When a customer is at the front of the queue, he is served by one of the free tellers if one is available, otherwise he waits until one of the tellers is let free and is served there. It takes 0 seconds for a customer to move from the front of the queue to any of the tellers and once a teller is free, the service starts immediately. It takes 50 seconds for any teller to serve any customer. When the service ends, the customer immediately leaves the teller and the teller can immediately be let free.
Let us use the following convention to name the tellers in the bank:

· Teller1 (with index 1)
· Teller2 (with index 2)

· Teller3 (with index 3)

If more than one teller is free at the time when a customer can be served, the customer moves to the teller with lower index value. 

Your program is supposed to take as input a text file “arrivals.txt” and perform its simulation on the available data in this file. The input file consists of the customer indices (they will start from 1 and follow a sensible order) and their arrival times. Each customer index and the corresponding arrival time will be placed in one line. The customers will be listed in the order of increasing arrival time. It may be the case that two customers arrive at the same time instant. In the generation of the queue, customers arriving at the same instant will be placed in the queue in the order of appearance in the input file. For example, if customer 1 arrives at 13 and customer 2 arrives at 13 and customer 2 is listed below customer 1 in “arrivals.txt”, customer 1 is to be placed in front of customer 2 in the queue. The output of your program must be a text file “output.txt” that indicates what happens inside the bank, including when a customer arrives, when and where he starts to be served, when and where he leaves the bank. Your output must follow a chronological order. Here is a sample input file “arrivals.txt”.
The format for the input file “arrivals.txt”

1 0

/*Customer 1 arrives at time 0*/

2 0

/*Customer 2 arrives at time 0*/
3 0

/*Customer 3 arrives at time 0*/
4 0

/*Customer 4 arrives at time 0*/
5 0

/*Customer 5 arrives at time 0*/
6 12

/*Customer 6 arrives at time 12*/
7 35

/*Customer 7 arrives at time 35*/
8 46

/*Customer 8 arrives at time 46*/
9 51

/*Customer 9 arrives at time 51*/
10 102

/*Customer 10 arrives at time 102*/
The following is the corresponding output file “output.txt” for the given input file:
The format for the output file “output.txt”

Arrival of customer 1 at time 0

Arrival of customer 2 at time 0

Arrival of customer 3 at time 0

Arrival of customer 4 at time 0

Arrival of customer 5 at time 0

Customer 1 being served in teller 1 at time 0

Customer 2 being served in teller 2 at time 0

Customer 3 being served in teller 3 at time 0

Arrival of customer 6 at time 12
Arrival of customer 7 at time 35

Arrival of customer 8 at time 46

Customer 1 served in teller 1 at time 50

Customer 4 being served in teller 1 at time 50

Customer 2 served in teller 2 at time 50

Customer 5 being served in teller 2 at time 50

Customer 3 served in teller 3 at time 50

Customer 6 being served in teller3 at time 50

Arrival of customer 9 at time 51

Customer 4 served in teller 1 at time 100

Customer 7 being served in teller 1 at time 100

Customer 5 served in teller 2 at time 100

Customer 8 being served in teller 2 at time 100

Customer 6 served in teller 3 at time 100

Customer 9 being served in teller 3 at time 100

Arrival of customer 10 at time 102

Customer 7 served in teller 1 at time 150
Customer 10 being served in teller 1 at time 150

Customer 8 served in teller 2 at time 150

Customer 9 served in teller 3 at time 150

Customer 10 served in teller 1 at time 200

REMARKS:
· Source code should be cleverly commented (Do not exaggerate!).

· For each project you should write a report explaining design and implementation issues as well as anything a person may need to know while testing your program.

· The document format may be like the one linked via the course’s web site. But you are not restricted to that format. You may cancel irrelevant sections; include sections of your own, etc. Write explanatory reports. Do not write just for the sake of writing. Copying the source code of your program into the body of the report is a common practice followed by most students in order to lengthen the report. This is not a good style and a long report does not necessarily mean a good report.
· You are expected to make a good design and exploit object oriented programming principles as often as possible.

· For projects, you need to submit the project workspace including your .cpp and .h files (if any). In addition you must submit your document. Follow the instructions at the course web site to do your project, to organize all this material in a single .zip or .rar archive and to submit.
· Late giving policy may be strict. Try to finish on time. Do not cheat!
