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M3C: Introduction to Database Design Methodology (8)

Exercise 2: Normalization

Softcopy of handouts can be found at http://www.clsmss.edu.hk/~whlau/08CA/

Complete the exercise and email the answers to isaac@clsmss.edu.hk.  Remember to type “[08CA] M3C Ex2” as the title.  You may simply type the answers in the email content.

1. A Chemistry teacher wants to store the information and test results of her students using the following schema:

STUDENT ( Stud_ID, Name, Addr, Phone, Class, ClassTeacher, ( Test ) )

Each class is assigned a class teacher, and one teacher cannot be class teacher of two classes.  Since there are more than one test, Test stores multiple values.

a) Convert the schema into first normal form.

b) Identify the entities from the schema.

c) Describe any anomaly that may arise from the design in part (a).

d) Convert the schema into third normal form.

2. In analyzing a company, two entities, STAFF and DEPARTMENT, are identified as follows:


Design a normalized schema for the company.

3. The following is a table storing the information of patients in a clinic.  Each patient may see a consultant for a particular sample for examination.

PATIENT ( Pnum, Pname, Grpnum, Grpname, Appdate, Consultant, Conaddr, Sample )

	Pnum
	Pname
	Grpnum
	Grpname
	Appdate
	Consultant
	Conaddr
	Sample

	01027
	Grist
	919
	Robinson
	3/9/2004
	Farnes
	Acadia Rd
	blood

	
	
	
	
	20/12/2004
	Farnes
	Acadia Rd
	none

	
	
	
	
	10/10/2004
	Edwards
	Beech Ave
	urine

	08023
	Daniels
	818
	Seymour
	3/9/2004
	Farnes
	Acadia Rd
	none

	
	
	
	
	3/9/2004
	Russ
	Fir St
	sputum

	191146
	Falken
	717
	Ibbotson
	4/10/2004
	Russ
	Fir St
	blood

	001239
	Burgess
	818
	Seymour
	5/6/2004
	Russ
	Fir St
	sputum

	007249
	Lynch
	717
	Ibbotson
	9/11/2004
	Edwards
	Beach Ave
	none


Identify any repeating groups (multi-valued attributes) and functional dependences in the PATIENT relation.  Show all the intermediate steps (1NF ( 2NF ( 3NF) to derive the third normal form for PATIENT.
4. A college keeps records about a student and the various modules that the student has studied.  The details that should be stored in the database are:

· Regno – Registration number of student

· Name – Student name

· Addr – Student’s address

· Tnum – Tutor number (each student is assigned one tutor)

· Tname – Tutor name

· Dipcode – Diploma code

· Diptitle – Diploma title

· Ccode – Course code (each student may take several courses)

· Ctitle – Course title

· Cgrade – Course exam grade

Where

DETAILS ( Regno, Name, Addr, Tnum, Tname, Dipcode, Diptitle, ( Ccode, Ctitle, Cgrade ) )

Regno ( Name, Addr

Tnum ( Tname

Dipcode ( Diptitle

Mcode ( Mtitle, Mgrade

Reduce the relation DETAILS to third normal form.

5. A software consulting firm wishes to keep the following data for an employee and costing database: 
· Employee number

· Employee name

· Employee address

· Salary

· Current job code

· Job history (job code + year)

· Office location

· Telephone number

· Project number
· Project name

· Task number

· Task name

· Project budget

· Task expenditure to date

· Department number

· Department name

There are none, one or more job code + year entries per employee.  The office location uniquely depends on the telephone number, and there may be more than one employee using the same telephone and more than one telephone in the one office.  Tasks are numbered uniquely only within each project.  An employee may be concurrently assigned to more than one project and task, but belongs to one department.  Reduce this data to third normal form.
Source: Q.1,2 (textbook, p.145); Q.3,4,5 (http://db.grussell.org/)
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