
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: the highest level of database abstraction describing what the user sees


      b. logical level: the middle level of database abstraction describing the organization of the data


      c. physical level: the lowest level of database abstraction describing how the data are stored




2. (5 points each part) Discuss 7 of the following 
a. Instance versus schema. a schema specifies the design/structure of the database, an instance is a particular set of data.
b. Semantic modeling. trying to capture the meaning of the data
c. Role (give an example and ER diagram). when an entity participates twice in a relation, for example, the entity person could participate in relation teaches as student and as professor.
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d. Superkey versus candidate key versus primary key. Superkey: a set of attributes that uniquely identifies an entity. Candidate key: a minimal superkey. Primary key: a candidate key chosen by the designer ad the principle way an entity is identified.
e. Ternary relationship (give an example and ER diagram). a relationship among three entities, e.g. concert might relate entities performer, location, and sponsor






f. Generalization (give an example). combining entities which share some common attributes into a higher level entity. For example student with attributes SSN, name and class and professor with attributes SSN, name and field could be generalized to person with attributes SSN and name

g. Data independence. the ability to modify a schema at one level without effecting a schema at another level. e.g. one might change how data is stored at the physical level without changing the relational model at the  logical level.
h. The decision to use an entity versus an attribute (give an example). A relationship between two entities can convey more information than an attribute of an entity. For example student may have the name of an advisor as attribute, but an advisor relationship between entities student and advisor incorporates more information about the advisor.
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. 
person(pname, p#, c#)

chocolate(c#, type)

carries(c#, s#)

store(s#, sname)

frequents(p#, s#)
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).
                                                                           ...                                                                                                   ...






     This is weak because a branch does not exist without the main store

      store(s#, sname,...)
      branch(s#, bname, bcity...)
6. (10 points) Give an example of aggregation, constructing its corresponding ER diagram. Convert your diagram to relational schema (tables). 








       professor(PID, pname, pfield))

       class(CID, cname, credits)

       student(SID, sname, syear)

       teaches(PID, CID)

       takes(PID, CID, SID)

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#}

   Describe in words (no database terminology)
    a.  σcopies > 1 (catalog) 

all books in the library with more than one copy


    b.  (name (borrower)

the names of all borrowers. 
    c.  (name(borrower        out)  
the names of all people who have book out   
d.  borrower ( catalog
all possible borrower/book pairs
8. (5 points each) Write the following queries for the library in problem 6 in the relational algebra.
a. the address of “Fred Fink”    

( address (( name = "Fred Fink" (borrower))

b. the title and borrower card # for all books that are checked out.

( title, card# (catalog      out)

c. the title for all books that are not checked out


( title  (catalog) - ( title  (catalog       out)
d. the names of all people who have checked out a book by Melville or Joyce


( name ( ( author = "Melville" V author = "Joyce"  (borrower      out      catalog))

e. borrowers who have more than 1 card

b1 ← borrower

       
b2 ← borrower

        
( b1.name=b2.name ^ b1.card# <> b2.card# (b1 ( b2)  

9. (5 points each) Write the queries in SQL

a.    the address of “Fred Fink”  

select address


from borrower


where name = "Fred Fink"

b. the title and borrower card # for all books that are checked out.

select title, card#


from catalog, out


where out.call# = catalog.call#

c. the title for all books that are not checked out


(select title


from catalog)


except


(select title, card#


from catalog, out


where out.call# = catalog.call#)
  or:


select title


from catalog

where call# not in (select call# from out)
d. the names of all people who have checked out a book by Melville or Joyce


select name


from borrower, out, catalog


where (author = "Melville or author = "Joyce")  

                    and borrower.card#=out.card# 

                    and out.call#=catalog.call#

e. borrowers who have more than 1 card

select b1.name

from borrower as b1, borrower as b2


where b1.name=b2.name  and b1.card# ≠ b2.card#
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