Comp 231 Midterm – March 29, 2002, 1-3 pm
Name: 



Id: 



Lecture: 


Tut. Section: 


Lab: 
Problem 1 (64%)
Assume a database with the relation schemas below: 

Supplier (sid, sname, scity)        

Order(sid, pid, quantity)

Part (pid, pname, dno)

     

Department (dno, dname, dcity)

Assumptions: primary keys are underlined and foreign keys in italics. Each part is used by exactly one department (denoted as Part.dno). Each part is supplied by at least one supplier. A department may use several parts. Each supplier supplies at least one part. 
Problem 1a (10%)

Draw the ER diagram for the above problem.
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Problem 1b (4%)

Write a minimal cover of the functional dependencies for the above database schema:

sid( sname scity,
sid pid( quantity, 
pid( pname dno,
 dno ( dname dcity
Problem 1c (32%)

Express the following queries using SQL, relational algebra, TRC (calculus) and QBE.

Q1: Find the pairs of <dname,sname> such that the department and the supplier are located in the same city, and the supplier supplies at least one part to the department. 

Q2: Find the names of suppliers located in Hong Kong, who only supply parts that the order quantity is ≥ 1000 (for these suppliers there is no order < 1000).
	Query
	SQL (4% each)
	algebra (4% each)
	(tuple) calculus (4% each)
	QBE (4% each)

	Q1


	Select D.dname S.sname

From Supplier S, Order O, Part P, Dept. D
Where D.dno=P.dno and P.pid=O.pid and O.sid=S.sid and D.dcity= S.scity
	(dname, sname((dcity= scity (Supplier JOINsidOrder JOINpid PartJOINdnoDept))
	{ D[name], S[name]| S (Supplier, D ( Dept ( O ( Order ( P ( Part (D.dcity = S.scity ( D.dno=P.dno ( P.pid=O.pid ( O.sid = S.sid)}
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	Q2


	Select S.sname
From Supplier

Where S.scity='Hong Kong and not exists
(Select O.sid

 From Ord. O
 Where S.sid=O.sid and

quantity < 1000) 


	( sname((scity='Hong Kong'  (Supplier JOINsid ((sid Order - (sid((quantity<1000 (Order))))) 

	{ S[name] | S( Supplier  ( S[scity]='Hong Kong'( ~( O ( Order (O.sid = S.sid ( O.quantity<1000)}
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Problem 1d (18%)

Write the SQL statements for the following queries (on the schema of problem 1a):

1] Find the names of parts supplied by exactly one supplier. (6%).

2] Find the ids of suppliers who supply all parts used by departments in Hong Kong (6%).

3] 3] Find the id of the supplier who supplies the largest sum of quantities of parts to departments in Hong Kong (when determining the total quantity of ordered parts for a supplier, we only consider parts used by departments in Hong Kong) (6%).  

	Select P.pname

From Part P

Where unique 

          (Select S.sid

           From Supplier S, Order O

           Where O.pid=P.pid and O.sid=S.sid)
	Select S.sname

From Supplier S

Where not exists

          ((Select P.pid

           From Part P, Dept D, 

           Where P.dno=D.dno and D.dcity= "Hong Kong")

           EXCEPT
           (Select O.pid
            From Order O
           Where O.sid =     S.sid))

	Select Temp.sid

From 

       (Select O.sid AS sid, Sum(Quantity) AS HK-Prod

       From Order O, Part P, Dept D

       Where O.pid=P.pid, P.dno = D.dno and D.dcity="Hong Kong"

       Group By O.sid) as Temp

Where Temp.HK-Prod = 

                (Select MAX(HK-Prod) 

                 From Temp)




Problem 2 (12%)

We want to create the database for a bank. The database contains accounts (identified by the account id, A), branches (identified by the branch id, B) and customers (identified by the customer id, C). We are given the following constraints: 

i] Each customer can have at most one account in a bank branch (but different accounts in different branches).

ii] An account cannot be shared by multiple customers. 
iii] Two different branches do not have the same account.

Problem 2a (6%)
Write the functional dependencies implied by the above constraints (6%), 

 CB( A, A( C,  A( B
Problem 2b (2%)
Write the candidate key(s): 

CB, A

Problem 2c (4%)
Discuss the normal form of relation R(A,B,C) (explain briefly)
BCNF
Problem 3 (24%)

Consider a relation schema R(A,B,C,D,E). Given the functional dependencies in the first column of the table, complete the rest of the table accordingly. 

· For the second column list all candidate keys for R. 

· For the third column write the normal form of R (i.e., 1NF, 3NF, or BCNF).

· For the third column provide a maximal decomposition of R in 3NF (we only decompose when there is violation of 3NF)  – if R is already in 3NF just write R(A,B,C,D,E) instead of a decomposition. 

· For the fourth column do the same for BCNF decomposition.

	Functional Dependencies
	Candidate Keys for R
	Normal form of R
	Decompose R in 3NF
	Decompose R in BCNF 

	A(B (1% each)
	ACDE
	1NF
	R1(A,B), R2(A,C,D,E)
	R1(A,B), R2(A,C,D,E)


	A(B, B(A (1% each)
	ACDE, BCDE
	3NF
	R(A,B,C,D,E)
	R1(A,B), R2(A,C,D,E) or
R1(A,B), R2(B,C,D,E)

	A(B, B(C, C(D 
(2% each)
	AE
	1NF
	R1(A,B), R2(B,C), R3(C,D), R4(A,E)
	R1(A,B), R2(B,C), R3(C,D), R4(A,E)

	ABC(D, D(E, E(A 
(2% each)
	ABC, BCD, BCE
	3NF
	R(A,B,C,D,E)
	R1(D,E), R2(E,A),  R3(A,B,C,D) 
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