
CS 325  DATABASE SYSTEMS  MIDTERM EXAM PRIVATE 
 3/6/2009
Closed book, single session. Omit 25 points. You may do all or parts of this in Word and/or Actrix on this exam and email it/them back to me. Leave anything done by hand in my office and email me when you have finished. 
1. (5 points) In the architecture of a database system, describe what each level does.
      a. view level:

      b. logical level:


      c. physical level:



2. (5 points each part) Briefly describe  the following: 
a. Instance versus schema 

b. Semantic modeling

c. Role (give an example and ER diagram)
d. Superkey versus candidate key versus primary key. 

e. Ternary relationship (give an example and ER diagram)
f. Generalization (give an example and ER diagram)
g. Data independence

h. The decision to use an entity versus an attribute (give an example)

3. (15 points) Design an E-R model to organize a chocolate lover's database which contains information about customers, chocolates, and stores, tracking the favorite chocolate for each customer, which stores a customer frequents, and which stores carry which chocolates. Include representative attributes for each entity and indicate on the diagram whether each relationship is 1-1, 1-many, many-1, or many-many.  Underline the primary keys. 

4. (5 points) Convert the E-R model from problem 3 to a relational model. 
5. (10 points) Give an example of a weak entity, constructing its corresponding ER diagram. Explain why it is a weak entity. Convert your diagram to relational schema (tables).
6. (10 points) Give an example of aggregation, constructing its corresponding ER diagram. Convert your diagram to relational schema (tables). 

7. (5 points each) The following schemas for a library correspond to relations catalog, borrower, and out
        Catalogue_schema
= {call#, title, author, copies}

        Borrower_schema  = {card#, name, address}

        Out_schema
= {call#, card#}
a.      Describe in words (no database terminology)
b. σcopies > 1 (catalog) 


c. (name (borrower)


d. (name(borrower        out)  
 
e. borrower ( catalog


8. (5 points each) Write the following queries for the library in problem 6 in the relational algebra.

a. the address of “Fred Fink” 

b. the title and borrower card # for all books that are checked out.
c. the title for all books that are not checked out

d. the names of all people who have checked out a book by Melville or Joyce

e. borrowers who have more than 1 card
9. (5 points each) Write the queries in SQL
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