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IS 4183 Exam I

Professor Hill

Fall Quarter, 1997                                                              Name______________________________

“… and them that dies’ll be the lucky ones.” – Long John Silver in Treasure Island

True/False. Circle one. (1 pt each)  Hint: Think precisely and carefully, but don’t take too long.
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 1.
A hashing (or direct) file structure allows for efficient sequential processing of data.

2. If a relation is in 1NF, then we can say that it definitely has no repeating groups.

3.
If a relation has no transitive dependencies, then we can say that it is definitely in 3NF.

4. In a typical DBMS, the forms generator is used to define, for each data item, the form it is to be stored in.

5. When it comes to implementation of the database, sometimes it is better to leave a relation in 2NF rather than going to 3NF.

6. One of the benefits of database processing over file processing is the total elimination of redundancy in the data to achieve superior integrity.

7. Synonyms and antonyms are two types of inconsistencies that often result from the poor enforcement of standards in file processing environments.

8. The data dictionary contains occurrences of organizational data such as employee ID.

9. In a well-designed relation, the association from the primary key attribute to any one of the non-key attributes in that relation is one-to-one.

10. In a multi-platter disc drive, it is possible to read an entire “cylinder” of data without moving the disc arm (in other words, without repositioning the read/write heads).

11. In a data structure that uses pointers to maintain sequence, new records may be added in the “middle” of the sequence without repositioning the existing records.

12. A secondary key identifies subsets of record occurrences where each subset shares a single value for the secondary key attribute.

13. The hierarchical and network database approaches which preceded the relational approach, used internal pointers to make associations between record occurrences, rather than matching data values.

14. The cardinality of a relation refers to the number of tuples it contains.

15. Professor Hill likes to use the term “unary” to refer to the situation in which occurrences in some relation are associated with other occurrences within that same relation.

16. In a simple B-tree, the actual data, such as StudentID, is found in the sequence set.

Short answer questions. 

Hint: Be complete, yet succinct. There’s plenty of room to write the answers… oh, and don’t take too long.

17. a) Briefly explain the meaning of the term “data independence,” including why it is important. (4 pts)


b) Explain the difference between logical and physical independence, including brief examples. (4 pts)

18. Imagine you are the database administrator for a new student database for the registrar at the NPS. Soon after implementation, you receive a complaint from the clerk who generates student lists based on rank. For example, sometimes he generates a listing of all lieutenants. Other times it’s a listing of all commanders, and so forth.  Here’s a sample of data taken from the “top” of the student relation:


Record#
Name

ID

Rank

Birthdate
Address
Phone




1
Grant

3122

LCDR

4/22/60

223 Rose …
523-3344




2
Grumby
4900

MAJOR
3/12/58

54 Main …
332-9909




3
Hinkley

0887

LCDR

1/31/40

1221 Pine …
321-2112




4
Howell

4193

CAPT

5/2/73

5442 Watson
433-1216




5
Summers
8996

CAPT

12/13/51
4 Rockwood
484-2995




6
Washington
3221

GENERAL
2/12/34

6554 Park
432-2388




7
Lincoln

9809

LCDR

5/3/45

2332-A Avon
322-4293




8
Fillmore
3207

MAJOR
3/14/55

23 Wipple
454-5577




9
Jackson

6588

CAPT

4/30/90

3122 Fulton
388-9090




10
Hayes

7998

CAPT

11/3/71

30 Winton
303-5556

a) Assuming it hasn’t already been done, what’s something you could theoretically try adding to your database to achieve speedier generation of those reports and how would it help? (4 pts)

b) Show what (a) would look like, based on the sample data above. (4 pts)

c) If you chose to do (a), and it satisfied the clerk who generates the reports, who might you expect to receive a performance complaint from now, as a result of your action and why? (4 pts)

d) Knowing what you know about military ranks, explain why you would or would not expect (a) to work well. (4 pts)

Problems (Sorry – bad word). Be sure to show your work and… you guessed it, don’t take too long.

19. A movie company needs to store data about its movies and the actors/actresses in those movies. The necessary data is described below. On the next page, draw an E/R diagram OR a Semantic Object Model to represent the data and answer the associated questions. Here are the relevant facts:

The company wants to store some data about the movies it makes. For every movie the cost of making the movie must be stored. Also, the revenue from the movie must be stored, along with the year that the movie was made.

There are two types of movies. The first type is documentary, or non-fiction. For this type of movie, the topic of the movie must be stored. For example, a documentary movie could be about “Indian Tigers” or about “Crime in American Cities.”

The second type of movie is dramatic, or fiction. For example, dramatic movies would include “The Godfather” or “Rambo.” For this type of movie, the category must be stored as data. The category indicates if the film is “Comedy” or “Horror” or “Science Fiction,” for example.

If the movie is a dramatic movie, then the database should store data about the actors/actresses in the movie. One movie can include many actors/actresses. And one actor/actress can appear in many movies, of course. For every actor/actress that appears in a movie, we must record the salary paid to that actor/actress for that movie.

For an actor/actress, we must store the birthday, since it affects the roles they can play. Also, we must store data about the agents that manage the actors/actresses. An agent is someone hired by an actor/actress to get them acting jobs. The agent finds the jobs and arranges the contracts, etc. An agent works for many different actors/actresses. But an actor/actress employs only one agent. The database should include the phone number of the agents.

There are many different awards that are given each year to recognize an outstanding performance by an actor/actress in a specific film. For example, the actor Marlon Brando won an Academy Award (Oscar) for his performance in “The Godfather” in 1972. But there are many other awards too. For example, the People’s Choice Awards also gave an award to Marlon Brando for his performance in “The Godfather” that year.

For every award given each year, there are many nominations. For example, in 1972 Dustin Hoffman was also nominated for an Academy Award (Oscar) for his performance in “Kraemer vs. Kraemer,” but he lost. Also in 1972, Robert DeNiro was nominated for an Academy Award (Oscar) in “The Deerhunter,” but he also lost, because Marlon Brando won that award that year.

The database should record all nominations for actors/actresses in our (the company’s) movies since this affects the popularity and value of the movie. So if an actor/actress gets nominated for a performance in one of our movies, we should record data to tell if that actor/actress won the award or lost it. The year of the nomination is also stored since it could possibly be different from the year the movie came out.

Some awards are better than others. The Academy Awards (Oscars) are “very good.” But the People’s Choice Awards are considered only “fair.” For each different type of award, the database should record the rating we’ve assigned to that award.

Assume that the names of movies, actors/actresses, agents and awards are all unique.

a) Draw the E/R or Semantic Object Model diagram for this database. (16 pts)

b) Select any two attributes of different types and give complete domain constraints for each. (5 pts)

c) Select a relationship of your choice from your diagram and state the referential integrity constraints associated with it. (5 pts)

d) Identify a meaningful business rule constraint. (5 pts)

e) What are the two alternative methods for enforcing referential integrity and business rules and which method is preferred? Why? (5 pts)

20. The Hawaii Visitors Bureau (HVB) is creating a Repeat Special Visitors Plan (RSVP) which tourists can join for special discounts, etc. When they join, they get assigned a TouristID which uniquely identifies each member. The HVB records their current (one) country of origin. Other relevant facts are:

· For each trip made by a member, the HVB wants to track which (one) airline they took for that trip.

· For each trip made by a member, that member may have stayed at many different hotels. The HVB wants to track the number of nights they spent at each hotel (on each trip).

· For each hotel in the database, the HVB wants to track which island it’s on, the total number of rooms AND whether or not the hotel has an “in-house” restaurant or not. The latter is to be represented by an attribute named “Restaurant?”                      ( continued on next page ( )

· Hotel names are uniquely assigned so that each physical facility has one name so that, for example, the Sheraton on Maui can be distinguished from the Sheraton on Kauai – these considered to be two different hotels.

· The HVB also wishes to track the number of restaurants on each island.

Since one report lists all of these attributes, they’ve been lumped into a single relation as shown below. 

(TouristID, Country, [Visit#, Airline, [Hotel, # of nights, Rooms, Restaurant?, Island, #Restnts on Island]])

a) Assuming that Island would not be a key attribute for this relation, what kind of unwanted dependency results from the fact that Island is a determinant of #Restnts on Island? (4 pts)

b) State the insertion anomaly for (a) in the above relation. (4 pts)

c) Can this dependency (a) be ignored for practical purposes? Why or why not? (4 pts)

d) Using the above relation as a starting point, develop a set of relations that are in at least 3NF.  (12 points)


Sample data:









# of nights
#rooms in


#Restnts


TID
Cntry
Visit#
Airln
Hotel
in stay
hotel
Restaurant? 
Island
on Island


322
USA

1
Delta
Hobron
3

334

Yes

Oahu
210


322
USA

1
Delta
Kalua
5

80

No

Maui
71


322
USA

2
United
Hobron
7

334

Yes

Oahu
210


416
Canada

1
KLM
Kalua
14

80

No

Maui
71

