
NAME:CS 457 - Database SystemsMidterm Examination IThis examination is 
losed book. You are allowed one 8'x11' sheet with notes (both sides).Observe the Emory College Honor Code while taking this test.1. Database Design (30 pts)A database is being designed for a bank to keep tra
k of the a

ounts of its 
lients� The bank has several bran
hes.� Ea
h bran
h is lo
ated in a 
ity and it is identi�ed by its bran
hname.� We keep tra
k of the total assets of ea
h bran
h.� A 
ustomer is identi�ed by his SSN.� Customer information in
ludes the 
ustomer's name, address and phone number.� A 
ustomer 
an open an a

ount with any bran
h of the bank. (Customer 
an opena

ount at multiple bran
hes).� Customer 
an open multiple a

ounts with one bran
h.� An a

ount is maintained (managed) by one bran
h.� An a

ount 
an be held joinly by multiple 
ustomer.� Ea
h a

ount is uniquely identi�ed by its a

ount number.� The a

ount information in
lude 
ustomer and balan
e information.� A

ount information 
an only exists when some 
ustomer has an a

ount with somebran
h and it 
an't exist without either.Question:� Design a relational model for the bank database. (Use next page for additionalspa
e)Warning: do NOT give me an Entity-Relationship diagram as a �nal solution. I amasking for a relational model.Note: most of the points are given to designing a 
orre
t model. Make sure yourmodel will a

ommodate every 
onstraint given above.� You must unders
ore the primary key and the foreign key(s) in ea
h relation tore
eive full 
redit. Draw arrows from ea
h foreign key to the relation it is referingto. Without primary key, foreign keys and arrows in your model, your answer isin
omplete and subje
t to heavy penalty.
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This page is spa
e for answer to Question 1:
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Question 2. (40 pts)The Company database relational s
hema is available at the end of this handout. Usingthe Company database in 
lass, express the following queries in Relational Algebra:1. Find name of departments that 
ontrols some proje
t that the employee "John Smith"is working on.

2. Find the name of departments that have no female employees.
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3. Find name of departments that pays the highest salary.

4. Find �rst and last names of employees who works on more proje
ts that are 
ontrolledby the "Resear
h" department than on proje
ts that are 
ontrolled by his/her owndepartment.
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Question 3. (30 pts)The Company database relational s
hema is available at the end of this handout. Usingthe Company database, des
ribe the result obtained by the following Relational Algebraqueries. The des
ription must be non-te
hni
al, without referen
es to words like `join',`sele
t', `proje
t' and other relational algebra terminology. No 
redit is given for answersthat are literal translation of the operator symbols into relational algebra terms.Query 1:TEMP  dnoFmax(salary)(�sex="M"(EMPLOY EE))R  �fname;lname(�sex="F"^salary>max(EMPLOY EE ./dno=dno TEMP ))

Query 2:R  Fmax(
ount)(essnF
ount(dependent name)(�dname="Resear
h"(DEPENDENT./essn=ssn EMPLOY EE ./dno=dnum DEPARTMENT ) ) )
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Query 3:TEMP  �pnumber(PROJECT )� �pnumber(�dname="Resear
h"(PROJECT./dnum=dnumber DEPARTMENT ) )R  �ssn(EMPLOY EE)� �ssn(EMPLOY EE ./ssn=essn WORKS ON ./pno=pnumber TEMP )
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