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Objectives
The aim of this lab exercise is to help you prepare for your examination. 
Code it and C Case Study
	Staff
	(staffNo, name, dept, skillCode)

	Skill
	(skillCode, description, chargeOutRate)

	Project
	(projectNo, startDate, endDate, budget, projectManagerStaffNo)

	Booking
	(staffNo, projectNo, dateWorkedOn, timeWorkedOn)

	
	

	
	where

	Staff
	contains staff details and staffNo is the key

	Skill
	contains descriptions of skill codes (e.g. Programmer, Analyst, Manager, etc.) and the charge out rate per hour for that skill; the key is skillCode

	Project
	contains project details and projectNo is the key

	Booking
	contains details of the date and the number of hours that a member of staff worked on a project and the key is staffNo/projectNo



Question 1
a. List all skills with a charge out rate greater than £60 per hour, in alphabetical order of description
SELECT * FROM Skill 
WHERE chargeOutRate > 60
ORDER BY [description];

b. List all staff with the skill description ‘Programmer’ who work in the ‘Special Projects’ department.
SELECT * FROM Staff s
INNER JOIN Skill k ON s.skillCode = k.skillCode
WHERE description = 'Programmer' AND dept = 'Special Projects';

Alternatively:
SELECT * FROM Staff s, Skill k
WHERE s.skillCode = k.skillCode 
AND description = 'Programmer' AND dept = 'Special Projects';

c. For all projects that were active in July 1995, list the staff name, project number and the date and number of hours worked on the project, ordered by staff name, within staff name by the project number and within project number by date.
SELECT s.name, p.projectNo, b.dateWorkedOn, b.timeWorkedOn
FROM Staff s
INNER JOIN Booking b ON s.staffNo = b.staffNo
INNER JOIN Project p ON b.projectNo = p.projectNo
WHERE endDate >= '01-Jul-1995'
ORDER BY s.name, p.projectNo, b.dateWorkedOn;

d. How many staff members have the skill ‘Programmer’?
SELECT Count(DISTINCT staffNo) numStaff FROM Staff s
INNER JOIN Skill k ON s.skillCode = k.skillCode
WHERE k.description = 'Programmer';

e. List all projects that have at least two staff booking to it.
SELECT projectNo, COUNT(*) numStaff
FROM Booking 
GROUP BY projectNo
HAVING COUNT(DISTINCT staffNo) > 1;


f. List the average charge out rate.
SELECT AVG(chargeOutRate) AvChargeOutRate FROM Skill;

g. List all staff with a charge out rate greater than the average charge out rate.
SELECT s.* FROM Staff s
INNER JOIN Skill k ON s.skillCode = k.skillCode
WHERE k.chargeOutRate > (SELECT AVG(chargeOutRate) FROM Skill);

h. Create a view of staff details giving the staff number, staff name, skill description, and department, but excluding the skill number and charge out rate.
CREATE VIEW staffDetails AS
SELECT s.staffNo, s.name, k.description, s.dept FROM Staff s
LEFT JOIN Skill k on s.skillCode = k.skillCode;


Question 2
a. State the purposes of oracle DML triggers.
Topic: DML Triggers

b. Describe the purpose of the Oracle Trigger given in figure 1 below.
Topic: DML Triggers
The trigger is used to audit the changes (to a table named Track_Skill_Changes) to the ‘chargeOutRate’ field of the ‘Skill’ table by inserting a record containing the new skillCode (for insert and update) and the old chargeOutRate (for update).

c. With respect to the Swansea Bay Software House case study, formulate using PL/SQL a transaction to:
i. Add a new skill code to the Skill table
ii. Add a new member of software developer to the Staff table.
iii. Book the new software developer to work on an existing project.

	BEGIN TRANSACTION AddSoftwareDeveloper
	BEGIN TRY -- add try to catch any errors
		-- Insert records
		INSERT INTO Skill (skillCode, description, chargeOutRate)
		VALUES ('UMLExp','Software Analyst UML Expert',28.90);
    	
		INSERT INTO Staff (staffNo, name, dept, skillCode)
		VALUES ('SD125','James Maddison','Web Development','UMLExp');
		
		INSERT INTO Booking (staffNo, projectNo, dateWorkedOn, timeWorkedOn)
		VALUES ('SD125','WebQual','20-FEB-2012',8.5);
	
		-- Commit ALL changes, inserts successful
		COMMIT TRANSACTION AddSoftwareDeveloper;

	END TRY
	BEGIN CATCH
		-- Rollback ALL inserts, an error has occurred.
		ROLLBACK TRANSACTION AddSoftwareDeveloper;
	END CATCH; 


Question 3
a. Security is an important function of a Database Management System; it is of interest to the Database Administrator. Various facilities can be provided to aid these functions. Explain what these facilities are and with examples, show how Database Administrator could effectively use them.
Topic: Security and Administration

b. With respect to the attached case study, using appropriate data types and sizes, formulate the SQL statements to:
i. Create the Project table (without any constraint).

CREATE TABLE Project(
	projectNo				CHAR(7) NOT NULL,
	startDate				DATE NOT NULL,
	endDate				DATE,
	budget					SMALLMONEY NOT NULL,
	projectManagerStaffNo		CHAR(5) NOT NULL
);


ii. Create the Staff table (with the primary key).

CREATE TABLE Staff (
	staffNo	CHAR(6) NOT NULL CONSTRAINT PK_Staff PRIMARY KEY,
	name		VARCHAR(50) NOT NULL,
	dept		VARCHAR(30) NOT NULL, 
	skillCode	CHAR(6) NOT NULL CONSTRAINT FK_Staff_Skill FOREIGN KEY REFERENCES Skill(skillCode)
);

iii. Alter the Project table by adding the primary key.

ALTER TABLE Project
ADD CONSTRAINT PK_Project PRIMARY KEY (projectNo);

iv. Create the Booking table (with primary and foreign keys).

CREATE TABLE Booking (
	staffNo				CHAR(6) NOT NULL,
	projectNo			CHAR(7) NOT NULL,
	dateWorkedOn		DATE NOT NULL,
	timeWorkedOn		DECIMAL(4,2),
	CONSTRAINT FK_Booking_Staff FOREIGN KEY (staffNo) REFERENCES Staff(staffNo),
	CONSTRAINT FK_Booking_Project FOREIGN KEY (projectNo) REFERENCES Project(projectNo),
	CONSTRAINT PK_Booking PRIMARY KEY (staffNo, projectNo)
);

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

GRANT SELECT ON Skill TO p12389;

vi. Give Update rights on the description, and chargeOutRate 
of the Skill table to user p454567.

GRANT UPDATE ON Skill(description, chargeOutRate) TO p454567;


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.
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