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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;
· taxCode before the change;
· taxCode after the change;
· Date of the change;
· User responsible for the change;
CREATE TABLE RapidRoadsStaffAudit (
	staffNo		CHAR(6),
	taxCodeBefore		VARCHAR(6),
	taxCodeAfter		VARCHAR(6),
	dateChanged		DATETIME,
	userResponsible	VARCHAR(16)
);

c. Create a Trigger named Audit_RapidRoads_Staff  that responds to Update commands on the Staff table.  The Trigger stores the following data:
· StaffNo before any changes;
· taxCode before the change;
· taxCode after the change;
· Date of the change;
· User responsible for the change;
CREATE TRIGGER Audit_RapidRoads_Staff
ON Staff
AFTER UPDATE
AS
BEGIN
	INSERT INTO RapidRoadsStaffAudit(staffNo, taxCodeBefore, taxCodeAfter, dateChanged, userResponsible)
	SELECT d.staffNo, d.taxCode, i.taxCode, GETDATE(), SYSTEM_USER
	FROM inserted i JOIN deleted d ON i.staffNo = d.staffNo;
END;

d. Provide the SQL code that will attribute the rights below on the Staff table.
· INSERT rights to be given to user P12345;
· UPDATE rights to be given to users: P23456, P321345 and P90234;
· DELETE rights to P12346;
· INSERT rights to be removed from user P14567;
GRANT INSERT ON Staff TO p12345;
GRANT UPDATE ON Staff TO P23456, P321345, P90234;
GRANT DELETE ON Staff TO P12346;
REVOKE INSERT ON Staff FROM P14567;

e. Given the following four SQL statements (assuming the original taxCode for staffNo 1 is ‘470H’):
UPDATE Staff
SET taxCode = '760L'
WHERE staffNo = 1;

UPDATE Staff
SET Salary = 25000
WHERE staffNo = 1;

UPDATE Staff
SET taxCode = '500H'
WHERE staffNo = 1;

DELETE FROM Staff
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;

staffNo	taxCodeBefore	taxCodeAfter	dateChanged			userResponsible
1		470H		760L		2016-04-11 16:10:16.490	SMD\sc-ka
1		760L		760L		2016-04-11 16:10:16.490	SMD\sc-ka
1		760L		500H		2016-04-11 16:10:16.490	SMD\sc-ka

f. Discuss the threats posed to the Hardware and Communication Systems of Rapid Roads database system.
Topic: Security and Administration

g. Discuss the measures available to the Rapid Roads Database Administrator to ensure the security of the Hardware and Communication Systems.

Topic: Security and Administration


Question 2
a. With the aid of  appropriate diagrams explain the objectives of the ANSI-SPARC three-level architecture that will allow the changes to take place with the minimum of disruption to other user and applications of the company database.
Topic: Database Architecture and Database Design

b. Define the function and importance of the systems catalogue within a database management system. Illustrate your answer with sample SQL code.
Topic: Database Architecture and Database Design


c. Define the term transaction and its four associated properties:

	Topic: Transaction Management - Transactions


Question 3
a. Explain what is meant by a Database Management System, and contrast it with a File Management System.
[bookmark: _GoBack]Topic: Introduction

b. Using the Rapid Roads case study formulate the following queries using SQL:
i. Create the Client table without the primary key.

CREATE TABLE Client(
	clientNo		CHAR(6) NOT NULL,
	cName			VARCHAR(100) NOT NULL,
	cAddress		VARCHAR(100) NOT NULL,
	cTelNo			VARCHAR(12) NOT NULL,
	cFaxNo			VARCHAR(12),
	officeNo		CHAR(5) NOT NULL
);

ii. Add a primary key to the Client table

ALTER TABLE Client
ADD CONSTRAINT PK_Client PRIMARY KEY (clientNo);

iii. Add the officeNo foreign key to the Client table.

ALTER TABLE Client
ADD CONSTRAINT FK_Client_Office FOREIGN KEY (officeNo) REFERENCES Office(officeNo);

iv. Create the TransportReq table with primary and foreign keys.

CREATE TABLE TransportReq(
	orderNo				CHAR(6) NOT NULL CONSTRAINT FK_TransportReq_Order FOREIGN KEY REFERENCES ClientOrder(orderNo),
	unitRegNo			CHAR(6) NOT NULL CONSTRAINT FK_TransportReq_Unit FOREIGN KEY REFERENCES Unit(unitRegNo),
	trailerNo			CHAR(6) NOT NULL CONSTRAINT FK_TransportReq_Trailer FOREIGN KEY REFERENCES Trailer(trailerNo),
	CONSTRAINT PK_TransportReq PRIMARY KEY(orderNo, unitRegNo, trailerNo)
);

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

-- Method 1 using JOINS
CREATE VIEW StaffDetails
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';
GO


-- OR ALTERNATIVELY Method 2 - use a NESTED Subqueries
CREATE VIEW StaffDetails2
AS
SELECT staffNo, sName, salary, NIN, taxCode
FROM Staff
WHERE officeNo IN (
	SELECT officeNo FROM Office WHERE countryNo IN 
	(SELECT countryNo FROM Country WHERE CountryName = 'United Kingdom')
);
GO


