CIS 451/551 Database Processing, Fall 2006

Test 1 (Midterm)    11/02/2006

Name ___________________                          451/551 (circle one)

1. (20 points) The following incomplete E-R diagram tries to show a database design for a restaurant online order-delivery system. A customer has credit card number (CCN), name, address, phone number. The order-time is a string in the format as date:hour:minute.  A delivery has delivery-id, driver-name, price. Each day, the restaurant counts the delivery-ids starting from 1. Any customer who has record in this database must have called at least one delivery. 

a. Please complete this E-R diagram based on above description. (Note: Please label the primary keys you think. If there is any total participation or weak entity set, please also specify them by using double lines in this diagram.) 

b. Customers may have good or bad credit history.  For those customers who have good credit history, the restaurant has 5% discount. For those customers who have bad credit history, no discount and any order from them needs the security code in the back of their credit cards. Please extend this E-R diagram to model this.





2. (20 points) Please use SQL to create relational tables based on E-R diagram you complete in Question 1. You should include the tables related to the customers who have different credit history. 

3. (30 points) Consider the following relations of UO students and faculty 

                   
                   Student(sid: Integer, name: String, gpa: real)

                   Major_in(sid: Integer, dname: String)

                   Department(dname: String, location: String, head_id: Integer)

                   Faculty(fid: Integer, name: String, dname: String, salary:real)

                      Note:   A department head is also a faculty. Students’ and faculty’s ids are 

                                  UO ids (950xxxxxx)             

                               .         

a. Write both relation algebra and SQL expressions for the following Query:

“Find the names of all departments, such that the average GPA of their students is lower than the average GPA of the students in “CIS” department but the average salary of their faculty is higher than the average salary of the faculty in “CIS” department. 

b. Consider the following datalog program.

                              Query (x, y,d, s) :- P (x,y,d,s)

   P (x, y, d, s) :- Student (n, x, z), z > 4.0, Major_in(n, d), Department(d, l, m),  Faculty(m, y, d, s)

Please write down SQL expression for this query. (You can get half (5) points if you only can write down this query by using natural language, i.e. English.)

4. (30 points) Suppose you are design a database for bookseller. If we put all attributes in one relation, it looks like:  bookselling (book_title(A), publisher_manager (B), book_id (C), publisher_name(D), publishing_number (E)). To be simple, we represent it as R(A,B,C,D,E) and a set of functional dependencies F that hold for R : {A( DE, C (  A, BE ( C, D (  B}.

a. List as many candidate key(s) for R.

b. Please verify R is not in BCNF.

c. Can you get a BCNF from R? If yes, what’s your decomposition?

d. Is R in 3NF? If not, get a decomposition of R in 3NF.  
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