INSY 4306 – Finals
Instructions:

1. You must use the UML notation.

2. List your assumptions, if you have any.

3. Do not discuss your solutions with others.

4. The answers are due by midnight of Friday, the 18th of July. You may email your answers to snerur@uta.edu. If you are turning in a hardcopy, be sure to slip it under my office door (Room# 501 Business Building) by the deadline.

1. You are to develop a small stock-trading system. Customers place buy and sell orders with service representatives; then, the service representatives enter those orders into the system. The system is closed, meaning that all buy orders are matched with sell orders within the system. (This system does not use orders placed with any other system)

Each order includes the customer’s account number, the name of the stock and the number of shares to be bought or sold, whether the order is a buy or a sell, and the price the customer is willing to pay or receive. (Orders must include a price because this system does not employ market prices). The order may also include an expiration date indicating the date after which the order is no longer valid. Each order is uniquely identified by an order number.

Orders have a status. When they are placed, buy and sell orders are registered as open. When a buy order is matched with one or more sell orders, the involved buy and sell orders are registered as executed. An order that expires without being exercised is registered as expired. An order that is canceled is registered as canceled. By supplying an order number, a service representative may request the status of an order and relevant information about the order.

Each customer has an account in the stock-trading system. To execute a buy or sell order, the customer’s account must have sufficient funds or stock to cover the trade. A match is complete only when the total number of buy order shares equals the total number of sell order shares, and the asking price of any sell order is no higher than the offering price of any buy order.


Use the description given above to:
a. Draw a class diagram. You must use the UML notation. Be sure to include multiplicities on the diagram. You do not have to show the attributes and operations in the classes. You may omit the GUI and Façade classes.
50 POINTS

b. Draw a sequence diagram for each of the following scenarios: 50 POINTS


Place Buy Order


Place Sell Order


Cancel Buy Order


Query Stock Holdings


Match Orders

INSY 5341 – Finals

Please answer ALL the questions.

1. Suppose I am working on a project that models different characteristics of animals. My requirements are the following:

· Each type of animal can have a different number of legs, i.e., animal objects must be able to remember this information

· Each type of animal can have a different type of movement, i.e., animal objects must be able to return how long it will take to move from one place to another given a specific terrain. Assume that there are two different methods for moving: walking and flying (i.e., some animals walk, some fly, and there are those that walk and fly). These requirements need different pieces of code: one to handle walking and one to handle flying (a simple variable won’t work!!). 

I should also be able to deal with animals that can walk and fly. Draw the segment of a class diagram to satisfy the requirements given above. 
10 POINTS
2.
See the attached problem on polling devices. Use the description and draw a class diagram. 


20 POINTS

3. Fun Travel Airline requires an airline reservation system that will handle all their reservation needs. The system should allow passengers or their travel agents to make reservations, check for availability of flights, query flight details, make payments, etc. The system should also allow one to view the reservation details. Reservation details for a passenger would include the date of travel, the destination airport, the airport from which the plane departs, the name of the travel agent (if a travel agent was used for making the reservation), and the details of the flight (flight#, departure time, arrival time, etc.). 

Flight schedules (that include the destination and starting airports, flight numbers, and time of flight) are shown below.

Flight#

DepartureTime
From

To

Arrival Time

100

7:30 am

DFW

SFO

8:00 am

245

11:30 am

DFW

Boston

5:30 pm

301

4:45 pm

DFW

Chicago
8:00 pm

101

12:30 pm

SFO

DFW

6:30 pm

246

6:00 pm

Boston

DFW

9:00 pm

300

11:30 am

Chicago
DFW

4:00 pm

Fun Travel Airline plans to expand its services to include LA, Seattle, Houston, and Miami. The seating capacity of each of the flights is 80. Senior citizens get a 10% discount on fares. Kids under 2 travel free and kids between 2 and 5 get a 20% discount. Frequent passengers receive an additional 10 % discount. For example, a senior citizen who flies frequently receives a 20% discount. Payment has to be made by credit card.

Use the description given above to:

a. Draw a class diagram to reflect the system under development.

b. Draw a sequence diagram for each of the following scenarios:

1. Make reservation

2. Query Reservation


40 POINTS

4. What are the differences between frameworks and design patterns?  10 POINTS

5. Explain with examples any two of the following design patterns.
20 POINTS


a) Proxy


b) Adapter


c) State


d) Composite

INSY 5341 Final Exam

Note: Your answers have to be mailed to me by midnight of the 6th of May (Tuesday). Please answer ALL the questions. You must use the UML notation.

1. ABC company manufactures three different models of all-terrain bicycles. The Alpha costs $900, the Omega is $1,400, and the Summit retails for $1,900. The company operates on a mail-order and phone-in basis, taking only credit cards as payment. The company advertises extensively in magazines. They are currently shipping 2000 bicycles a day.

ABC’s bicycles are all produced on a make-to-order basis. Each frame is custom built according to the physical characteristics of the customer. The customer measures the length of his or her inseam, arms, and torso and enters these specifications on order that accompany ABC’s magazine advertisements. The order form is then faxed, phoned, or mailed to ABC’s headquarters in Arlington, TX. Orders are entered into the system as soon as they are received. The operations scheduling department uses the system to develop and update a master production schedule for the assembly line and the materials planning department. The assembly line has three stages: frame construction, painting, and final assembly. Materials used in the construction of the bicycles are requisitioned from within ABC or are obtained from external suppliers. ABC has entered into long-term contracts with suppliers for many components, including tires, rims, and derailleurs.

ABC constructs its own frames in-house. Each bike has a unique bar code identifier that is assigned when the bike is ordered. The bar code is tied to the vertical post component of the frame as soon as the frame enters the production process. It is possible to determine where a bike is in the production process because the bar code is scanned when it enters a production stage. At the end of each day, a bike status report is prepared detailing which and how many bikes have passed through a particular stage in the assembly line. This information is also used to update the customer order file, which means customers can call ABC and find out exactly where their bike is in the production process at any given moment.

In summary, the system should be capable of handling orders for bikes, payments for orders, shipment of bikes, generation of production status report, and all maintenance activities. Please note that the order may include more than one bike. Your system should also keep track of the suppliers and the parts that they supply to ABC. It should be possible for one to track the parts that go into a bike to the supplier who supplied the part. Your system should be flexible and extensible.

1. Draw a use case diagram to reflect the requirements outlined above. Feel free to make realistic assumptions. Please list your assumptions.

2. Draw a class diagram to model the domain described above.

3. Draw sequence diagrams for the following:

Place an order

Query bike status

Point distribution:

Question 1: 20 Points

Question 2: 40 Points

Question 3: 20 Points each

Due date: Tuesday, 6th May before midnight

Some design tips:

1. ALWAYS connect a client to an abstraction. Remember the example of the Lamp/Switchable interface, Rental to RentableCopy, etc.

2. Never inherit from a utility class. The Stack example given in class….

3. Favor composition to inheritance..may examples were provided in class.

4. Don’t make the Façade do all the work. You must distribute the behaviors among the objects.

5. AN object should not be inquisitive…make it assertive. Be wary of design where objects that use a lot of “gettors”.

