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SECTION A
ANSWER ALL QUESTIONS IN THIS SECTION
Question 1
a. Using the Contractor’s database from the case study, write out SQL data definition language (DDL) statements for the following queries:
i. Create the Project table without the primary key and foreign key(s), but adding in all columns and column constraints including at least one check constraint.
(3 marks)
ii. Add the primary key to the Project table.
(1 mark)
iii. Add the foreign key(s) to the Project table.
(2 marks)
iv. Create the HoursWorked table with the primary key and foreign key(s), as well as any column constraints including at least one check constraint.
(5 marks) 
b. Write out the SQL statements to execute the following queries on the Money House Contractors database.
i. List all projects that started this year with the word NHS in the project title and sort the list by most recently added project.
(2 marks)
ii. List all projects that started this year that are currently active and sort the list alphabetically by title. Include each project manager’s name in the list.
(2 marks)
iii. Find all contractors working on Project 100 and apply an appropriate sort order to the list. The list should include the contractors’ names, project job role and hourly rates.
(2 marks)
iv. What is the minimum, maximum and average regular hourly rate paid to contractors? Use alias names to distinguish between the values returned by the query.
(2 marks)
v. Create a list of all contractors who have not been paid for the weeks of 201825. The list should include:
· The contractor’s name and any information necessary to pay the contractor.
· The project reference number and the timesheet submission and approval dates.
(4 marks)
vi. List the dates and times the contractor with ID 100 worked for the week of 201825. Include any overtime hours worked in the list.
(2 marks)
(Total 25 marks)

SECTION B
ANSWER TWO QUESTIONS FROM THIS SECTION
Question 2
a. What is a transaction?
(2 marks)
b. All transactions should possess four basic properties referred to as the ACID properties of transactions. Identify and define the four ACID properties.
(6 marks)
c. One of the functions the DBMS provides is multi-user concurrent access to the database. Multiple transactions can be scheduled to execute serially or concurrently with their operations interleaved. Transactions T1 and T2 are operating on two account balances, balX (initial value £20) and balY (initial value (£50) as follows:
· Transaction T1 is depositing £10 into balX and increasing balY by £200.
· Transaction T2 is doubling the current value of balX

i. If the two transactions are performed serially, in the order T1 first, then T2, what are the final balances of the two accounts, balx and baly, when the transactions complete?
(1 mark)
ii. Using the same initial values balx (initial value £100) and baly (initial value (£50) and performing the same transactions, what are the final balances of the two accounts if the execution order is changed to T2 first, then T1?
(1 mark)
iii. Do the different results produced by the different execution order of the transactions mean that there is a possibility of the two transactions interfering with each other, resulting in the database being in an inconsistent state? Explain your answer.
(2 marks)
d. Lack of concurrency control can lead to three potential problems when multiple transactions are scheduled to execute concurrently: lost updates, uncommitted dependency and inconsistent analysis
i. Define each of these problems.
(6 marks)
ii. Complete the following table (see attached sheet) to illustrate how the lost update problem can occur with the transactions defined in the previous question, and explain how the lost update problem has occurred and how it can be prevented.
(7 marks)

	Time
	T1
	T2
	balX (£20)
	balY (£50)

	t1
	Read balX
	
	
	

	t2
	balX = balX + 10
	
	
	

	t3
	
	Read balX
	
	

	t4
	Write balX
	
	
	

	t5
	
	balX = balX * 2
	
	

	t6
	
	Write balX
	
	

	t7
	Read balY
	
	
	

	t8
	balY = balY + 200
	Commit
	
	

	t9
	Write balY
	
	
	

	t10
	Commit
	
	
	



(Total 25 marks)

Question 3
a. Write out the SQL statements required for adding a new weekly timesheet (not paid yet) for the following:
i. A timesheet for contractor 99 and project 100 for week number 201820 (week of 	May 14th, 2018).
ii. Worked any two days of the week.
(6 marks)
b. Discuss four reasons of how using views may be beneficial in the Money House contractor database.
(8 marks)
c. The following SQL formula is used to calculate the number of minutes between a specified start date/time and end date/time:
DATEDIFF (mi, startdate, enddate)  
Using this formula, create a view for generating a timesheet report with the following information.
· Contractor details: number, name and payment information
· Timesheet details and hours worked: timesheet week date, project number, date and number of hours worked.
Note: remember that there are sixty minutes in an hour and remember to use an alias for the computed value.
 (6 marks)
d. Using the view created in the last step, produce a list of hours worked by someone called Zac Johnson, working on Project 100 for the week of 201810. Sort the list by most recent entries first. The list should exclude the account details.
(3 marks)
e. Using the view again, what is the total sum of hours that Zac Johnson worked on Project 100 for the week of 201810?
(2 marks)
(Total 25 marks)

Question 4
a. What are the benefits of using a database instead of a spreadsheet file to manage the contractor information for Money House?
(8 marks)
b. Indexes are added to a database to improve performance. Indexes, however, must be chosen carefully or they may have a negative impact on performance. Recommend 5 guidelines for choosing attributes (columns) to index in a database.
(5 marks)
c. The majority of tables have a primary key and most DBMS will create a unique index on this key. A commonly used method for generating unique primary keys in databases is to use the “easy” auto-incrementing integer approach. One alternative to using auto-incrementing integers for primary keys is to use Universally Unique Identifiers (UUIDs).
i. Give two advantages of using UUIDs for primary keys?
(2 marks)
ii. Why may it be considered disadvantageous to use UUIDs for indexed fields?
(1 mark)
d. Identify one suitable secondary index for each of the six tables in the Money House Contractors case study database, giving reasons for your choices. If you feel the table does not need an additional secondary index, give your reason for this.
(9 marks)
(Total 25 marks)
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	Time
	T1
	T2
	balX (£20)
	balY (£50)

	t1
	Read balX
	
	
	

	t2
	balX = balX + 10
	
	
	

	t3
	
	Read balX
	
	

	t4
	Write balX
	
	
	

	t5
	
	balX = balX * 2
	
	

	t6
	
	Write balX
	
	

	t7
	Read balY
	
	
	

	t8
	balY = balY + 200
	Commit
	
	

	t9
	Write balY
	
	
	

	t10
	Commit
	
	
	


Table 2: Table for Question 2dii.



DATABASE MANAGEMENT SYSTEMS (M5X01130) RESIT EXAM JULY 2018
Money House Contractors Database Case Study
Money House is a financial institution, with offices all over the UK. They often require the services of contractors for projects they have running in-house. To help them keep track of the contractors they employ, their IT department has implemented a database solution for them. 

The implemented database schema for maintaining the contractors’ information is shown below. Please note that the database schema does not truly reflect a real world scenario as it has been simplified for examination purposes.

	Table
	Columns

	Staff
	StaffNo, FirstName, Surname, EmailAddress, OfficeExt

	Contractor
	ContractorNo, FirstName, Surname, DOB, Address, Postcode, RegularHourlyRate, OvertimeHourlyRate, AccountNo, SortCode, StartDate, EndDate

	Project
	ProjectRef, ProjectTitle, Description, ManagerStaffNo, StartDate, EndDate, Status

	ProjectContractor
	ProjectRef, ContractorNo, ProjectJobRole, StartDate, EndDate, SupervisorStaffNo

	Timesheet
	TimesheetId, ProjectRef, ContractorNo, WeekNo, DateSubmitted, ApprovalStaffNo, ApprovalDate, PaymentReference, DatePaid

	HoursWorked
	TimesheetId, DateWorked, StartTime, FinishTime, OvertimeHours


Table 1: Current database schema for the Contractors Database (Note: key fields for each table have been underlined)

Where:
	Table
	Columns

	Staff
	Contains a list of Money House’s full-time staff.

	Contractor
	Contains a list of contractors employed by Money House.

	Project
	Contains a list of Money House’s Projects. Projects may have a status of Active, Dead, On Hold or Completed. 

	ProjectContractor
	Contains a list of contractors assigned to projects

	Timesheet
	Contains details of weekly timesheets submitted by each contractor.

	HoursWorked
	Contains the hours worked for each day worked during the submitted timesheet period. A contractor is permitted a maximum of 3 hours of overtime.
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