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Question No. 1 

Define the following terms: attributea property or description of an entity, doinaina set of possible 
values for an attribute, relation c_ardinaliis the number of tuples in the relation, and relation degreethe 
number of fields (or columns) in the relation. 

What is the objective of Normalization? 

to create relations where every dependency is on 'the key, the whole key, and nothing hut the key". 
What is referential integrity? 

Item named in one relation must correspond to tuple(s) in another that describes the item 
What is the purpose of physical database design? 
translate the logical description of data into the technical specifications for storing and retrieving data 
What does inheritance between entities means? 

Subtype entities inherit values of all attributes of the supertype 
An instance of a subtype is also an instance of the supertype 

  

Question No. 2 II/Marks! 

 

  

Consider the following table from a company database. This database holds information about 
employees and their jobs. The jobs are title dependent. Each employee wirks for a certain department 
and he/she has some tasks to do as his/her title tells. It also contains information about where his 
employee works and the telephone number of the room he works in. 

Erni:04 Ename Room# Room 
Phone 

Dept# JobTitle Tasks 

El Mohamed 101 261 D102 RND Deicision Making, Design 
E2 Ahmad 101 261 D102 RND Design. Implementation 
E3 Ahmad 101 261 D102 RND Design, Implementation 
E4 Moataz 105 265 D205 Media Design, Animation 
E5 Mahmoud 107 279 D205 Media Design.  
E6 Ibrahim 102 222 D103 Marketing Selling 
E7 Osama 305 D100 Services Tea making 

a) What is wrong with this table? 

Page I MA 



a) 'T1--€ 	caoiratk;k4 	rnetuiti _vo-tve-of 04+ril  (Aitt 

Febtk h° Pad  IP2'e  11/4  Ct 594)Porin,€. ifdatiAg;i • Thkre 44-4.6 

° cts  aitki;m ba-wen 	ra p.m* A. 0 tp1.-1 take, 1,th 

e,el- #t 	(-1012 1-  i—tt 

Crnio 	 ) Cr 	?coon.) 710- koPlY\ 	J o&pi-.0/  

&to",  

Ent-F6t016 C r99/tt,/  1-00 

(ov‘att.:0 	Icty (  

Ice-9 (C-n-r#) 
Fort Ic(A,  

°  
P rt. b17/ 169 0°-er 1-41 

i; 	 ) 

ni-ho k  
ei Kt, (eri-to44) 

cc--,3t) 



uestion No. 

Correct the above problems. (Hint: redesign the database)  5  
For the tables you got indicate (Candidate Keys, Primary keys, Foreign keys) Li  
Draw a suitable referential diagram for the database you got.  3  

Consider the insurance database, where the primary keys are underlined. Construct the following SQL 
queries for this relational database. 
Person (driver id, name, address) 
Car (license, model, year) 
Accident (report number, date, location) 
Owns (driver id, license) 
Participated (driver id, car, report number, damage amount) 

Use SQL to write the following queries: 
a) 	Find the total number of people who owned cars that were involved in accidents in 1989. Note: this 

is not the same as the total number of accidents in 1989. We must count people with several 
accidents only once. 

select count (distinct name) %Ltd- cofryt (9(4,, ,crcid 

from accident, participated, person 

where accidentreport number = participated.report number 

and participated.driver id = person.driver id 

and date between date '1989-00-00' and date '1989-12-31 ). 

Add a new accident to the database; assume any values for required attributes. 

We assume the driver was "Jones," although it could be someone else. Also, we assume "Jones" 
owns one Toyota. First we must find the license of the given car. Then the participated and 

accidentrelations must be updated in order to both record the accident and tie it to the given car. 
We assume values "Berkeley" for location, '2001-09-01' for date and date, 4007 for report number 
and 3000 for damage amount. 

insert into accident values (4007, '2001-09-01', 'Berkeley') 

insert into participated 

select o.driver id, c.license, 4007, 3000 

from person p. owns o, car c 

where p.name = 'Jones' and p.driver id = o.driver id 

Land o.license = c.license and c.model = 'Toyota' 

Delete the Mazda belonging to "John Smith". 
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Since model is not a key of the car relation, we can either assume that only one of John Smith's 

cars is a Mazda, or delete all of John Smith's Mazdas (the query is the same). Again assume name 
is a key for person. 

I far,  
delete pr 

where model = 'Mazda' and license in 

(select license 

from person p, owns o 

where p.narne = 'John Smith' and p.driver id = o.driver id) 

Note: The owns, accident and participated records associated with the Mazda still exist.Remove 
employees whose salary is more than $100000. 

Find the location that has the maximum number of accidents. 

Find the models of cars who had accidents. 

For a hospital, the following ERD is drawn. Each department must have many medical staff Each staff 
must be allocated in only one department. Staffs may be classified into doctors, nurses, or technicians. 
Each doctor must investigate onr or more patients. Each patient must be examined by at least one 
doctor. One nurse must supervise one region but one region must contain many nurses. A technician 
may or may not work in a lab, but labs must contain many technicians. Each department must contain 
many rooms, and each room must be assigned to one department. Rooms are classified as either labs or 
regions or others. 

Indicate on the diagram all missing symbols that indicate cardinality ratio, participation and 
subclasses. 

Derive normalized tables from the ERD, indicating all candidate, primary and foreign keys for 
each relation. 

Write the SQL statements required to create these relations, including appropriate versions of all 
primary and foreign key integrity constraints. 

Indicate any assumption you make that might or might not hold. 
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0 to Ma rksi 

Suppose you are given a relation R with four attributes A BC D. For each the following sets of FDs, 
assuming those are the only dependencies that hold for R, do the following: 

Identify the candidate key(s) for R. 
Identify the best normal form that R satisfies (INF. 2NF, 3NF, or BCNF). 
If R is not in BCNF, decompose it into a set of BCNF relations that preserve the dependencies. 

2. A B, BC D, A C 

I .(a) Candidate keys: BD 
R is in INF but not 2NF. 
Both B C and D A cause BCNF violations. The decomposition: AD, BC, BD (obtained by first 

decomposing to AD, BCD) is BCNF and losslessand join-preserving. 

2. (a) Candidate keys: A 	 rrIC 9  R is in 2NF but not 3NF (because of the FD: BC D). 
BC D violates BCNF since BC does not contain a key. So we split up Ras in: BCD_ABC. 

9DOP Lte4C 

A 1 6 c, f2 A 
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