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Objectives
The aim of this lab exercise is to help you prepare for your examination. 
Rapid Roads Case Study
	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) and trailer number (trailerNo) 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



Question 1
a. State the purposes of oracle Data Manipulation Language triggers.
Topic: DML Triggers

b. Create a table named RapidRoadsStaffAudit to store the following data items:
· 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
CREATE TABLE RapidRoadsStaffAudit(
	staffNo		CHAR(6),
	salaryBefore		VARCHAR(6),
	taxCodeAfter		VARCHAR(6),
	dateChanged		DATETIME,
	userResponsible	VARCHAR(16),

);

c. (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.
Note: The use of the full join ensures that the trigger table updates the audit table in the case of INSERT (inserted only table gets updated) and a DELETE (deleted only table gets updated), as well as UPDATES (both inserted and deleted tables get updated).
CREATE TRIGGER Audit_RapidRoads_Staff
ON Staff
AFTER INSERT, UPDATE, DELETE
AS
BEGIN
	INSERT INTO RapidRoadsStaffAudit(staffNo, taxCodeBefore, taxCodeAfter, dateChanged, userResponsible, operation)
	SELECT d.staffNo, d.taxCode, i.taxCode, GETDATE(), SYSTEM_USER, 
	CASE WHEN i.staffNo IS NOT NULL AND d.staffNo IS NOT NULL THEN 'UPDATE' WHEN i.staffNo IS NULL AND d.staffNo IS NOT NULL THEN 'DELETE' ELSE 'INSERT' END
	FROM inserted i FULL JOIN deleted d ON i.staffNo = d.staffNo;
END;
GO

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;
Answer:
NULL	NULL		20000.00	2016-04-11 15:23:35.800	SMD\sc-ka	INSERT
SW001	20000.00	25000.00	2016-04-11 15:23:35.800	SMD\sc-ka	UPDATE
SW001	25000.00	NULL		2016-04-11 15:23:35.800	SMD\sc-ka	DELETE

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.
Topic: Security and Administration

f. Discuss the counter measures available to the Rapid Roads Database Administrator to ensure the security of the database.
Topic: Security and Administration


Question 2
a. Describe the purpose of an index object.
Topic: Indexes

b. Indexes can be created automatically or manually.  Describe how each type index object is created.
Automatically: by the DBMS – Topic: Indexes
Manually, using SQL – Topic: Indexes

c. Discuss the criteria that you would use when deciding which columns in a table should be indexed.
Topic: Indexes

d. Apply the criteria from part c), to the Rapid Roads Case study and show which columns you would index and stating your reasons.
Some examples include any of the following:

	Client
	· clientNo, as this will be used in a lot of joins – if this is not the primary index, make this a secondary index
· officeNo, clientNo to improve locating specific clients by office – you could also consider making this the primary index
· officeNo, cName to improve locating specific clients by office
· officeNo, as this will be used to group clients by office

	Unit
	· officeNo, unitNo to improve locating specific units by office
· officeNo, as this will be used to group units by office unitNo as this will be used in joins

	Trailer
	· trailerNo – default index, will be used in joins
· officeNo, trailerNo to locate trailers by office.
· officeNo, maxCarryingWt to find trailers of specific capacities for each office

	ClientOrder
	· dateOrder DESC, orderNo to improve locating most recent orders placed by client - you could also consider making this the primary index
· collectDate DESC, orderNo to improve locating orders for collection (if the address was split into postcode, you may also want to include the postcode as part of the index to improve scheduling)
· collectDate DESC, loadWeight – for deciding how to allocate the goods to be delivered/collected (again, if the address was broken down into components, it will be beneficial to have postcode/city as part of this index).

	TransportReq
	· orderNo, unitRegNo, trailerNo – index-only plan used in selection criteria to locate specific transport request. This index will be automatically created as it is the PK
· orderNo – to locate requests by orders

	Staff
	· staffNo, as this will be used in a lot of joins – if this is not the primary index, make this a secondary index
· officeNo, staffNo to improve locating specific staff by office – you could also consider making this the primary index
· sName, DOB to locate specific staff by name and DOB (as names are not always unique)
· sName, offceNo to improve locating specific staff by name and office
· etc.

	Office
	· officeNo, as this will be used in a lot of joins – if this is not the primary index, make this a secondary index
· countryNo, officeNo to improve locating offices by country – you may also consider making this the primary index


	Country
	· Small relation, no need for additional indexes. the default index should be ok




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

CREATE CLUSTERED INDEX indx_PK_TrailerNo ON Trailer(trailerNo);

CREATE INDEX indx_StaffByNameDOB ON Staff(sName, DOB);

DROP INDEX indx_StaffByNameDOB ON Staff;

	 

Question 3
a. All multi-user database management systems need to incorporate concurrency control.
i. Define Concurrency Control
Topic: Transaction Management - Concurrency

ii. Explain using the Rapid Roads case study how without an adequate concurrency control mechanism a lost update could occur
Topic: Transaction Management - Concurrency

b. Using the Rapid Roads case study formulate the following queries using SQL:
i. List all the Clients whose officeNo is 95

SELECT * FROM Client WHERE officeNo = 95;

ii. List all Clients with a Swansea Address.

SELECT * FROM Client WHERE cAddress LIKE '%Swansea%';

iii. Count the number of trailers based at each office.

SELECT officeNo, COUNT(*) numTrailers
FROM Trailer
GROUP BY officeNo;

iv. List the trailerNo and trailerDescription for all trailers based in France.

SELECT t.trailerNo, t.trailerDescription
FROM trailer t
INNER JOIN Office o ON t.officeNo = o.officeNo
INNER JOIN Country c ON o.countryNo = c.countryNo
WHERE c.countryName = 'France';

v. Give Select rights on the Skill table to user p12389.

GRANT SELECT ON Skill TO p12389;

vi. Create a view of staff details giving the staff number, staff name, salary, NIN and taxCode for all UK based staff.

CREATE VIEW UKStaffPayroll
AS
SELECT s.staffNo, s.sName, s.salary, s.NIN, s.taxCode
FROM Staff s
INNER JOIN Office o ON s.officeNo = o.officeNo
INNER JOIN Country c ON o.countryNo = c.countryNo
WHERE c.countryName = 'United Kingdom';


Question 4
a. Define concurrency control and explain the concept of interference and interleaving.
Topic: Transaction Management - Concurrency

b. Name and describe the four basic properties of a transaction.
Topic: Transaction Management - Transactions

c. Lack of concurrency control can lead to three potential problems. These are: lost updates, uncommitted dependency and inconsistent analysis. Using the tables from the attached case study demonstrate using pseudo code how the problems may occur.
Topic: Transaction Management - Concurrency
Note: Remember to relate the tables referenced in the pseudo code examples to the case study – so in this case, you will reference the Budget column in the updates.
[bookmark: _GoBack]
