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EXAMINATIONS			Semester 2	

	

	




	
	

	
	

	
	

	
	

	
	

	

	
	

	
	

	
	



INSTRUCTIONS TO CANDIDATES:

Answer all questions in Section A and one question from Section B.  

Case Study is provided. Candidates are not permitted to bring calculators, dictionaries;
text books/case studies or any other reference materials into the exam room.


Rapid Roads Case Study

A haulage company called Rapid Roads specializes in the transportation of loads throughout the UK and Europe. Rapid Roads has many offices throughout the UK and Europe to process customer orders and has decided to distribute its operations according to these countries. The company also proposes to distribute staff details to the appropriate countries, however staff payroll details will be processed by the Head Office of  Rapid Roads, which is located in the UK.

	Client (clientNo, cName, cAddress, cTelNo, cFaxNo, officeNo)

	Unit (unitRegNo, unitDescription, maxPayload, officeNo)

	Trailer (trailerNo, trailerDescription, trailerLength, maxCarryingWt, officeNo)

	ClientOrder	(orderNo, clientNo, dateOrder, collectDate, collectAddress, deliveryDate, deliveryAddress, loadWeight, loadDescription)

	TransportReq (orderNo, unitRegNo, trailerNo)

	Staff (staffNo, sName, sAddress, sTelNo, sex, DOB, position, NIN, taxCode, salary, officeNo)

	Office (officeNo, oAddress, oTelNo, oFaxNo, countryNo)

	Country (countryNo, countryName)




Where

	Client
	Contains the details of clients and the client number (clientNo) is the key. Clients are registered with an office in their country and nearest to the location of their company.

	Unit
	Contains the details of the unit that pulls one or two trailers and the registration number (unitRegNo) is the key.

	Trailer
	Contains the description of the trailer that is pulled by the unit and the trailer number (trailerNo) is the key.

	ClientOrder
	Contains the details of client orders for the transportation of a load from the collection address (collectAddress) to the delivery address (deliveryAddress) and the order number (orderNo) is the key.

	TransportReq
	Contains the details of the transportation (units plus trailers) required to fulfill a clients order. The client’s order number (orderNo) and the registration number of a unit (unitRegNo) is the key.

	Staff
	Contains the details of staff and staff number (staffNo) is the key.

	Office
	Contains the details of offices and office number (officeNo) is the key. Each office has a Manager.

	Country
	Contains the name of the country and country number (countryNo) is the key.






SECTION A
	
Question 1: Security and Data Manipulation Triggers

The management of the Rapid Roads Company knows that there is fraudulent activity taking place on the salary field of the Staff table.  They suspect the following activities are taking place:

· Salaries are be increased before pay day and then being changed back the day after;
· Staffs are being created before pay day and then deleted the day after.

This activity needs to be stopped and the person(s) responsible identified.  In your role as the Rapid Roads Database Administrator you have been given the task of auditing the Staff table and recording the activities for every Insert, Update and Delete operation.  You have decided to create a Trigger to automatically record the auditing data.

(a) State the purposes of oracle Data Manipulation Language triggers.	
(3 marks)

(b) Create a table named RapidRoadsStaffAudit to store the following data items:
· StaffNo;
· Salary before the change;
· Salary after the change;
· Date of the change;
· User responsible for the change;
· Operation (insert, update or delete).
 (4 marks)

(c) Create a Trigger named Audit_RapidRoads_Staff that responds to Insert, Update or Delete on the Staff table.  The Trigger stores the following data:
· StaffNo before any changes;
· Salary before the change;
· Salary after the change;
· Date of the change;
· User responsible for the change;
· Operation (insert, update or delete) that caused the trigger to react.
														     (20 marks)

(d) Given the following three SQL statements:
INSERT INTO RapidRoadsStaff
VALUES (1, 'Adams', 'Emlyn Gardens Mayhill Swansea', '01792 481890', 'M', '21-SEP-1955', 'Clerk', 'AB123457C', '89L', 20000, 8);
	
UPDATE RapidRoadsStaff
SET Salary = 25000
WHERE staffNo = 1;

DELETE FROM RapidRoadsStaff
WHERE staffNo = 1;

Are run on the Rapid Roads Staff table and the Audit_RapidRoads_Staff Triggers reacts, what output would result from the following statement:

SELECT * FROM RapidRoadsStaffAudit;
(3 marks)

(e) Staffs that interact with any computer system can be regarded as a security threat.  Discuss the threats posed by the Users and Programmers of Rapid Roads database system.
(10 marks)
(f) Discuss the counter measures available to the Rapid Roads Database Administrator to ensure the security of the database.	
(10 marks)


									    	       (Total 50 marks)


SECTION B
	
Question 2: Database Objects

(a)  Describe the purpose of an index object.

       (2 marks)

(b) Indexes can be created automatically or manually.  Describe how each type index object is created.
       (4 marks)

(c) Discuss the criteria that you would use when deciding which columns in a table should be indexed.  
       (6 marks)

(d) Apply the criteria from part c), to the Rapid Roads Case study and show which columns you would index and stating your reasons.
     (10 marks)


(e) Using the Rapid Roads case study provide SQL code to create:
I. A single column index
II. A multiple column index
III. Delete an existing index

     (3 marks)

      (Total 25 marks)


Question 3: Concurrency Control and SQL DML Commands 

(a) All multi-user database management systems need to incorporate concurrency control.

(i) Define Concurrency Control						                  (3 marks)

(ii) Explain using the Rapid Roads case study how without an adequate concurrency control mechanism a lost update could occur. 				       (7 marks)

     
(b) Using the Rapid Roads case study formulate the following queries using SQL:

(i) List all the Clients whose officeNo is 95.
(1 mark)

(ii) List all Clients with a Swansea Address.
										(2 marks)

(iii) Count the number of trailers based at each office.
(2 marks)

(iv) List the trailerNo and trailerDescription for all trailers based in France.
(6 Marks)

(v) Create a view of staff details giving the staff number, staff name, salary, NIN and taxCode for all UK based staff.
											(4 marks)

											(Total 25 marks)
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