118,

719,

7.20.

(B.A., B.S,, ..., Ph.D.). Some user applications need to refer to the city,
state, and ZIP Code of the student’s permanent address and to the stu-
dent’s last name. Both Social Security number and student number have
unique values for each student.

b. Each department is described by a name, department code, office num-
ber, office phone number, and college. Both name and code have unique
values for each department.

c. Each course has a course name, description, course number, number of
semester hours, level, and offering department. The value of the course
number is unique for each course.

d. Fach section has an instructor, semester, year, course, and section num-
ber. The section number distinguishes sections of the same course that are
taught during the same semester/year; its values are 1, 2, 3, ..., up to the
number of sections taught during each semester.

e. A grade report has a student, section, letier grade, and numeric grade (0,
1,2,3,or4).

Design an ER schema for this application, and draw an ER diagram for the
schema. Specify key attributes of each entity type, and structural constraints
on each relationship type. Note any unspecified requirements, and make
appropriate assumptions to make the specification complete.

Composite and multivalued attributes can be nested to any number of levels.
Suppose we want to design an attribute for a STUDENT entity type to keep
track of previous college education. Such an attribute will have one entry for
each college previously attended, and each such entry will be composed of
college name, start and end dates, degree entries (degrees awarded at that
college, if any), and transcript entries (courses completed at that college, if
any). Each degree entry contains the degree name and the month and year
the degree was awarded, and each transcript entry contains a course name,
semester, year, and grade. Design an attribute to hold this information. Use
the conventions in Figure 7.5.

Show an alternative design for the attribute described in Exercise 7.17 that
uses only entity types (including weak entity types, if needed) and relation-

ship types.

Consider the ER diagram in Figure 7.20, which shows a simplified schema
for an airline reservations system. Extract from the ER diagram the require-
ments and constraints that produced this schema. Try to be as precise as pos-
sible in your requirements and constraints specification.

In Chapters 1 and 2, we discussed the database environment and database
users. We can consider many entity types to describe such an environment,

such as DBMS, stored database, DBA, and catalog/data dictionary. Try to,

specify all the entity types that can fully describe a database system and its
environment; then specify the relationship types among them, and draw an
ER diagram to describe such a general database environment.
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7.33.

® Each part sold by the company is identified by a unigue part number, a
part name, price, and quantity in stock.

B Each order placed by a customer is taken by an employee and is given a
unique order number. Each order contains specified quantities of one or
more parts. Each order has a date of receipt as well as an expected ship
date. The actual ship date is also recorded.

Design an Entity-Relationship diagram for the mail order database and
build the design using a data modeling tool such as ERwin or Rational Rose.

Consider a MOVIE database in which data is recorded about the movie indus-
try. The data requirements are summarized as follows:

& Each movie is identified by title and year of release. Each movie has a
length in minutes, Each has a production company, and each is classified
under one or more genres (such as horror, action, drama, and so forth).
Each movie has one or more directors and one or more actors appear in
it. Each movie also has a plot outline. Finally, each movie has zero or more
quotable quotes, each of which is spoken by a particular actor appearing
in the movie.

u Actors are identified by name and date of birth and appear in one or more
movies. Each actor has a role in the movie.

® Directors are also identified by name and date of birth and direct one or
more movies. It is possible for a director to act in a movie (including one
that he or she may also direct).

B Production companies are identified by name and each has an address. A
production company produces one or more movies,

Design an Entity-Relationship diagram for the movie database and enter the
design using a data modeling tool such as ERwin or Rational Rose.

Consider a CONFERENCE_REVIEW database in which researchers submit
their research papers for consideration. Reviews by reviewers are recorded
for use in the paper selection process. The database system caters primarily
to reviewers who record answers to evaluation questions for each paper they
review and make recommendations regarding whether to accept or reject the
paper. The data requirements are summarized as follows:

® Authors of papers are uniquely identified by e-mail id. First and last
names are also recorded.

B Each paper is assigned a unique identifier by the system and is described
by a title, abstract, and the name of the electronic file containing the
paper.

® A paper may have multiple authors, but one of the authors is designated
as the contact author.

u Reviewers of papers are uniquely identified by e-mail address. Each
reviewer’s first name, last name, phone number, affiliation, and topics of
interest are also recorded.
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® Each paper is assigned between two and four reviewers. A reviewer rates
each paper assigned to him or her on a scale of 1 to 10 in four categories:
technical merit, readability, originality, and relevance to the conference.
Finally, each reviewer provides an overall recommendation regarding
each paper.

® Each review contains two types of written comments: one to be seen by
the review committee only and the other as feedback to the author(s).

Design an Entity-Relationship diagram for the CONFERENCE_REVIEW
database and build the design using a data modeling tool such as ERwin or
Rational Rose.

7.35. Consider the ER diagram for the AIRLINE database shown in Figure 7.20.
Build this design using a data modeling tool such as ERwin or Rational Rose.
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