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The exam is “open books” and you have 75 minutes to complete the exam. 

1) Designing E/R Schemas [19]

Design an Entity-Relationship Diagram that models the following objects, properties and relationships for a reservation system of a hotel chain: clients, hotels, reservation transactions and reservations.  Each client has a unique ssn and an address and a phone-number that can be optional.  Moreover, some clients are “gold clients” that are characterized by a unique gold client number and a discount percentage (e.g. 2%). Hotels are characterized by a unique hotel number, and by an address. A reservation transaction consists of one to up to 20 reservations of a room of a category (categories include single rooms, double rooms 1 bed, double rooms 2 bed, and suites) for a particular duration (state date and end date) for a particular hotel for a particular rate (e.g. $59/day).  There is a limit of 500 reservations transactions per client. Moreover, reservation transactions are characterized by the day the reservation was made, and by a unique transaction number. Furthermore, each individual room reservation has a unique reservation number.  Reservations can be guaranteed with a credit card (credit-card number and credit card company (e.g. Master Card) describe a credit card), although this is not mandatory.  Moreover, for each hotel it has to be known how many rooms of a particular category are available for a particular day. 

Indicate the cardinalities for each relationship type; assign roles (role names) to each relationship if there are ambiguities!  Use sub-types, if helpful to express constraints!
http://www.cs.uh.edu/~ceick/3480/ER-Hotel.ppt

2) General Questions [16]

a) What is data independence? Why is important for database applications? [4]

b) Compare main memory with disk memory. What are the advantages of each memory? [3]

c) Thousands of new databases are created in industry and government every year. What are the reasons for the popularity of integrated databases? [4]

Problem2 continued

d) DBMS ensure atomicity of transactions. Give a real world example that illustrates why ensuring the atomicity of transactions is important! [5]

3) Functional Dependencies [5]

Assume a relation R(A,B,C,D,E) is given with functional dependencies A(B, B(A, B( DE. What is (are) the candidate key(s) for relation R? 

{A,C}
   {B,C}

4) Writing SQL and Relational Algebra Queries [20]

All the queries you have to write refer to the Sailor, Boat, and Reserves relations on page 101 (92 2nd edition) of the textbook. Give relational algebra expressions that correctly implement the following three queries: 

a) “Give the names(s-name) of those sailors that have at least one  reservation for a green boat on 11/11/2003.” [4]

(sname((day = “11/11/2003”((bcolor = “Green”(Boat)  lXl  Reserves) lXl Sailor)

b) Give the bid of those boats that are reserved by all sailors with rating 3. [5]
(bid,sid (Reserves) / (sid ((rating=3 (Sailor))

c) Give the sid of all sailors that have neither a reservation on 12/12/2003 nor a reservation on 10/12/2003 [5]

(sid (Sailor) - (sid((day = “12/12/2003”(Reserves)  U  (day = “10/12/2003”(Reserves))  

d) Write a SQL-query that satisfy the following information requirements:

For each boat color, give the total number of reservations for boats of that color (the query result should return tuples of the form (<color>,<integer>) ) [6]

SELECT Boat.color , COUNT(*)

FROM Boat, Reserves

WHERE Boat.bid = Reserves.bid

GROUP BY Boat.color;

5) Mapping E/R to Relational Schemas [6]

Map the E/R diagram given below to a relational schema using the Dr. Eick’s default mapping that was discussed in class. Giving the graphical representation for the relational schema is sufficient (just identify all foreign and primary keys).
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