NAME: _______________________________    SIGNATURE: ____________________

IS202 Database Systems 

FINAL EXAM. 
(June 6th, 2006)
Closed Text. (150 minutes)

· Please write your solutions in the spaces provided on the exam sheets. Make sure your solutions are neat and clearly marked. You may use the blank areas of the exam pages for scratch work. Please do not use any additional scratch paper.

· Simplicity and clarity of solutions do count. You may get as few as zero points for a problem if your solution is far more complicated than necessary, or if we can not understand your solution.
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1. (12 points) Convert the E/R diagram below to a relational database schema. Use straight E/R method for converting the subclass to a relation. 
[image: image1.jpg]
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Answer questions 2 and 3 using  the relational schema below.

City(ID,name,CountryID,population)    
Region(ID,name,continent)                   
Country(ID,name,regionID,surfaceArea, population,LifeExpectancy,GNP)             
MajorCountry(countryID,regionID)

LargeCity(cityID, population)

2. Write SQL statements (in standard SQL) for the following tasks.

a) (6 points) List the countries that have at least 100 cities in the City table. Display results under titles (CountryID, NumberOfCities)
b) (8 points) List the countries with the highest LifeExpectancy in their region. Display results under titles (CountryName, RegionName, LifeExpectancy) sorted in decreasing LifeExpectancy order.
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Answer questions 2 and 3 using  the relational schema below.

City(ID,name,CountryID,population)    

Region(ID,name,continent)                   
Country(ID,name,regionID,surfaceArea, population,LifeExpectancy,GNP)             
MajorCountry(countryID,regionID)
LargeCity(cityID, population)

3. Write SQL statements (in standard SQL) for the following tasks.
a) (6 points) Create a view LargeCityView(cityID,population) which contains cities that has either a population more than 5 million or city belongs to a MajorCountry. 
b) (4 points) Suppose that LargeCity table is empty. Populate it using LargeCityView.
c) (4 points) Modify the following LargeCity table definition so that cityIDs are constrained to be in the ID column of City table and any city with a population less than a million should not be in the LargeCity table. 
CREATE TABLE LargeCity (

CityID int,

Population int,

PRIMARY KEY(CityID)
)
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4. (12 points)  
EU(CountryID, Status)
Country (ID,name,regionID,surfaceArea, population,LifeExpectancy,GNP)
Given the above relational schema, write a trigger (in Standard SQL), named NoPoorCountriesAllowedinEU, that observes update operations on the GNP column of the Country table and if an update puts GNP per person below ten thousands takes the following action: It allows the GNP update on the Country table but if the country (involved in the update) is an EU country then deletes that country from EU table regardless of its status.
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5.   Consider a table Bid(itemID,price). There are initially two tuples in Bid with values (i1,10) and (i2,20). Consider the following two concurrent transactions:

T1:   begin transaction;

S1: update Bid set price = price + 5;

S2: insert into Bid values (i3,30);

commit;

T2:   begin transaction;

S3: select sum(price) as p1 from Bid;

S4: select max(price) as p2 from Bid;

commit;
a) (6 points) If both transactions execute with isolation level SERIALIZABLE, what are the possible pairs of values p1 and p2 returned by T2? Give short explanations.
b) (6 points) If both transactions execute with isolation level  READ COMMITTED, what are the possible pairs of values p1 and p2 returned by T2? Give short explanations.
c) (6 points) If both transactions execute with isolation level READ UNCOMMITTED, what are the possible pairs of values p1 and p2 returned by T2? Give short explanations.
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CREATE TYPE StarAddressType AS (


street 

CHAR (20),


number 
INT,


city 

CHAR (20),


zip

INT

);

CREATE TYPE MovieType AS (


title

CHAR (29),


year

INT,


length

INT,


filmclass
CHAR (8)

);

CREATE TABLE Movies OF MovieType;

CREATE TYPE StarType AS (

      name        CHAR (20),

      address    REF StarAddressType,

);

CREATE TABLE Stars OF StarType;
CREATE TYPE Stars-inType AS (


star

REF
StarType,


movie

REF
MovieType

);
CREATE TABLE Stars-in OF Stars-inType

6. a) (10 points) Given the above SQL-99 program, explain how Stars-in object looks like? If any of  the Stars-inType object  is a reference, further indicate how the reference object looks like.

b) (5 points)Write an SQL-99 statement to output the values of attributes of Movies table
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7. 

[image: image2]
a) (7 points) Determine a proper sequence of instructions together with the name of the user executing the instruction so that the authorization diagram of Figure 1 is created.

b) (4 points) Starting with Figure 1, give the resultant authorization diagram if 

REVOKE P FROM B RESTRICT 

is executed by user A.

c) (4 points) Starting with Figure 1, give the resultant authorization diagram if 

REVOKE P FROM D CASCADE 

is executed by user A.
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