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THE COPPERBELT UNIVERSITY
SCHOOL OF MATHEMATICS AND NATURAL SCIENCES
JUNE 2008 – SESSIONAL EXAMINATIONS

CS334  –  DATABASE TECHNOLOGY
TIME ALLOWED: THREE HOURS

INSTRUCTIONS   :

· Maximum Marks Available – 100

· This paper has SEVEN(7) Questions

· Answer Any FIVE(5) Questions 

· All Questions Carry Equal Marks (20 marks)

Q 1
a)
Given the three relational schemas, write equivalent SQL statements for

            
the queries below. [12 marks]
Courses (CourseNo, CourseName, DepNo,  CourseLevel, LecturerId).

Leturers (LecturerId, LecturerName, Address, PhoneNumber, SalaryGrade).
Department (DepNo, DepartName)
i)
Produce a list of ALL courses taught by Dr Libati. The list should show CourseNo and CourseName. 
ii)
Get all the details of the Lecturers teaching more than two courses.
iii)
Find all the details of a department that offers CS334 and CS440.
iv)
Find details of lecturers that teach Courses in more than one department.

b)
Define each of the following database terms accurately and concisely.
i) Primary key
ii) Candidate key iii) Foreign key  iv) Composite key. 

[8 marks]
Q 2       a)
A comprehensive medical practice called Kitwe health services (KHS) wants to create a database. KHS doctors provide medical services/treatments to patients to treat problems the patient may have. Nurses assist doctors in providing these services. Any patient may visit any doctor but doctors may only treat problems which fall within their areas of expertise. A doctor with the help of one or more nurses provides a specific treatment on a particular date and time.
Create a relationship diagram for the database. [12 marks]
b)
Use relational schemas in  Q 1 a) above to Write equivalent relational algebra statements for the following [8 marks]
i)
List all staff teaching courses in year 4.
ii)
List all courses taught by Mr. L Shumba
iii) 
List all courses that are offered by the Computer Science department and the details of the lecturers offering the courses.
iv)
List the details of Lecturers found in the Chemical department.

Q 3
a)
The Student database has three tables. The Student table holds information about a student. The Offerings table has information about an offering of a course for a particular year. Year can contain 3 values – firstTerm, Secondterm and ThirdTerm. STUDENT_REGISTRATION table contains information on which student has registered for what course and what is the grade he has obtained

Using the above information answer the following queries: 
I) Get the names of the courses that were offered in 2004

II) Get the names of students who got an A in all the courses they have taken

III) Get the total number of courses that were offered 2004

IV) Get instructor Id’s and the total number of students they have ever taught.
b)
Give examples of Inconsistency analysis and uncommitted dependency problems associated with concurrency transaction processing and discuss how they can be overcome using the two phase locking protocol [8 marks]
Q 4
  SEMINAR

	Seminar id
	Student Id
	Date
	Tutor Id
	Type
	Room
	Score
	Book
	Salary

	S1
	St1
	23/02/96
	To1
	DB
	2
	35
	Date
	25000

	S2
	St1
	23/03/96
	To3
	OS
	3
	60
	Tabin
	28000

	S3
	St4
	23/02/95
	To1
	PL
	2
	65
	Fox
	25000

	S5
	St2
	23/02/95
	To3
	PL
	3
	55
	Ditel
	28000

	S4
	St2
	22/03/97
	To5
	DB
	2
	95
	Date
	25000


The following seven Functional Dependencies (FDs) hold over the Relational Seminar.
Fd1:
SeminarId, StudentId  → Score
Fd5:
SeminarId
→ Date

Fd2:
TutorId

→ Salary
Fd6:
Type
            → Book

Fd3: 
SeminarId
        
→ Room
Fd7 
SeminarId
 → TutorId

Fd4:
SeminarId
        
→ Type

a)
Map the Relational seminar to its 2ndNormal form and then third normal form 
[12 marks]
b) 
A certain company with branches in Lusaka and in Kitwe wishes to develop a database system. As a database administrator for this company you have to make a decision whether to implement a centralized system or a distributed system. Which one would you choose and justify your choice. [8 marks]
Q 5
Explain the two dependency diagrams shown in (i) and (ii) below and say 
what normal form is represented in each dependency diagram? Explain your answer in each case. [8 marks]
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b)
The Functional Dependencies below are identified between various



attributes of Parts in a company warehouse:



FD1: 
Part No -------> Part Description



FD2: 
Pack Size, Part No --------> Price



FD3: 
Pack Size, Part No --------> Floor No



FD4:
 Floor No ---------> Storage Location


Produce the Relational Schema in the Second Normal Form and then in the 

     

Third Normal Form and Boyce Codd normal forms. [12 marks]
Q 6
The question below relates to the two relations shown.

Students
	StNo


	Name


	Address
	City
	DOB
	Employer
	Fees

	001
	Z. Able
	1 Old Rd
	Antrim
	01-01-90
	01
	50,000



	002
	Y. Baker
	2 New Rd
	Bath
	02-02-90
	02
	10,000



	003
	X. Close
	3 Park Way
	Coventry
	03-03-90
	03
	10,000



	004
	W. Down
	4 Ivy Ave
	Derby
	04-04-90
	04
	20,000



	005
	C. Bush
	5.Tak Av
	Bath
	06-07-90
	02
	30,000

	006
	D. Gery
	6. He Ave
	Glasgow
	08-08-90
	02
	40, 000


Employers

	Number 


	Name
	Address
	City
	Contact
	Phone

	01
	Rock
	1 Disk Drive
	Antrim
	Hannah
	123456



	02
	Smith
	2 Data Link
	Bangor
	Irene
	654321



	03
	Tanner
	3 New Way
	Derby
	Joan
	456123




a)
Write equivalent relational algebra statements for the following queries [8 marks]
i)
Find the number, name and birth of date of the students 
ii) 
Find the cities that are found in both the students and the employers tables 
iii) 
Find the name and date of birth of a student whose city is Antrim

iv)
Find the cities that are found in the students table but not in the employers table 
b)
Write equivalent SQL statements for the following queries [12 marks]
i)
List the student’s numbers, the student’s names and student’s addresses whose employer is Smith, the output should be in alphabetical order of city and within city in alphabetical order of name.
ii)
Find the total fees for students in cities that have more than one student 

iii) Find the Employers name, address of employers and the number of students sponsored by each employer. 

iv) Find the average fees of students sponsored by employer with number 02

………………………………….THE END……………………………………………….
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