1S352  - Advanced Systems Development. 

 December  2004 

Examination 

Time allowed : 3 hours

Answer 3 questions only 

Each question is worth 33 marks,.

1 extra mark will be added to all candidates scripts to construct a percentage.

Required:-

Summary of UML Notation

All questions are based on the given case study. 

Case Study

Phone de-regulation  has come to Ankh-Morpork!  

In addition to the state run telephone company, AMTel, other private companies are being allowed to recruit customers and to offer them the full range of telephone services.  However, in order to ensure that proper accounting procedures are followed and that the full tax is paid to the government, the Patrician has decreed that all telephone companies will use the same Billing and Payment System.

A UML model for this system has been constructed and you are being asked to comment on various aspects of that model..

The UML Model captures Customers, Phone Bills, Accounts and Payments.

The basic requirements are as follows:-

A Customer sets up an Account with a Telephone Company. (A Customer can have zero, one or many Accounts, each account for a different telephone number).  Furthermore a customer can have several different addresses, but each phone number is only associated with one address.
He/she uses the service and charges are then applied as detail lines against his account (e.g. monthly flat usage fee, monthly equipment rental fee, charges for individual calls). 

At the end of each month a bill is to be generated for each account (phone number) and sent to the customer at the address for that phone number. The customer pays the bill (not necessarily in full) and the Payment is applied against (recorded in) his/her account.

Each company uses a range of different tariffs for different types of call, such as local, long distance and international as well as for calls placed at different times and on weekends or weekdays.

Occasionally mistakes are made and Refunds have to be made to customers.  Normally these mistakes are spotted as a response to a customer query, although some companies run an annual audit check on all their accounts which also shows up such mistakes.  The refunds are made as a separate transaction on the customer’s bill.  Once a need for a refund has been identified, the system must track whether that refund has been made yet or not.
Customers have to specify the payment method that they wish to use from the choice of cash, cheque, direct debit or credit/debit card.  For whatever method is chosen appropriate details have to be stored, so for example if the method is direct debit the details stored will be the bank sort code, the bank account number, the date on which the direct debit should be taken and whether the debit is for the full amount or a percentage of that amount.  For card payments, the details include card issuing bank, card number, date valid from, date valid to, card type (debit or credit), the date on which the card payment is taken and the percentage of the amount owed that is to be taken.

The model proposed has identified a number of classes.  These are:

Customer

Address (of Customer)

PhoneNumber

PhoneCall

Tariff

Account (for each phone number)
PaymentMethod

AutomaticPayments (to include card payments and direct debits)

CustomerInitiatedPayments (to include cash and cheques)

FinancialTransaction (to incorporate both payments by customers and refunds to customers.)

Question 1
(a) To model the  class “PaymentMethod” together with the two classes “AutomaticPayments” and “CustomerInitiatedPayments”  a Gen-Spec structure could be used.  It would also be possible to construct a further specialization for “AutomaticPayments” into a number of new subclasses.  You are asked to design this structure, including suitable attributes for each class within the structure.
[8 marks]
(b) Why would you not want to specialize the class “CustomerInitiatedPayments”?

[3 marks]

(c) Show how “FinancialTransactions” could also be modelled using a Gen-Spec structure, determining suitable attributes for all the classes in the structure.
[3 marks]

(d) Using the classes identified above together with any you have constructed in parts (a) and (c) above, (and no others) complete a class model for the Telephone Billing & Payment  system by connecting these classes with Gen-Spec and Whole-Part structures and associations, where these are appropriate.  You are to include cardinalities for both Whole-Part structures and associations.
[11 marks]

(e) Suggest, and explain your choice for, suitable attributes for the four classes:  PhoneNumber, PhoneCall, Tariff and Account.  

[8 marks]

Question 2

A quick use case analysis has been carried out for the system and the following initial set of use cases identified:-

ProduceBill

RecordCustomerInitiatedPayment

MakeAutoPaymentTransaction

(a)
You are asked to complete the use case analysis and to identify another four use cases For the three use cases given above and for each of the four that you determine, identify the initiating actor.

[ 11 marks]

(b)
Two “lower level” use cases,  “MakeRefund” and “ FindMistake”, which are  not themselves responses to explicit external stimuli but rather are triggered as part of other such responses,  have also been identified.  These two will either “extend” or be “included” in one or more of the use cases given in part (a).  Using your answer to part (a) and these two lower level use cases, draw one use case diagram which shows all of these use cases, using <<includes>> and <<extends>> as necessary  to connect the two lower level use cases to the others.  For each use case in your diagram, you should show all actors involved with that use case.
( Please note that you are not asked to produce text-based documentation for these use cases in any way whatsoever).

[16 marks]

(c)
Briefly explain the purpose of undertaking a use case analysis within the overall strategy of developing a full Object Oriented model.

[6 marks]

Question 3

(a) For the use case “Produce Bill” construct written documentation describing the use case in the format given in the unit material, that is:-

	Use Case:  Produce Bill

	Actors:

	Purpose:

	Overview:

	Type:

	Section: Main

	Typical course of Events

	

	Actor Action
	System: Response

	
	

	
	

	Alternative Courses

	
	


[ 14 marks]

(b)  Hence, or otherwise, draw a sequence diagram for this use case.

[13 marks]
(c)     It is sometimes claimed that a sequence diagram is just another form of a flow chart.  Discuss this claim, providing at least two arguments in favour of the claim and two arguments against. 

[6 marks]

.
Question 4

A brief description of two of the use cases from Question 3 is given below:-
Use case: RecordCustomerInitiatedPayment
Customer sends cheque/cash

Record amount, date in FinancialTransaction
Update Account
Use case:  MakeAutoPaymentTransaction
CustPaymentDate triggers the use case

Get payment type (Card or direct debit)

Get card or bank account details

Make transaction

Update Account
(a) For each of these use cases, draw a collaboration diagram.
[19 marks]

(b) Explain, with the use of examples, how you could improve the collaboration model for MakeAutoPaymentTransaction by the inclusion of control classes.
[10 marks]
(c) The main operation for this system is “Produce Bill”.  Suggest to which class this operation should be assigned and give reasons for your choice.

[4 marks]

