CS3/586   Fall 2009 Midterm Answers
1. Given the following instance of a relation, what can you conclude are the keys of the relation?
[image: image1]
ANSWER:  You cannot conclude that any attributes are keys of the relation.  You cannot tell, just from an instance, which attributes might be keys.  This is identical to a homework problem and was discussed at length in class.
2. Draw an ER diagram to capture as much of the following information as possible about an airport.  Include cardinality constraints.

Certain airplanes are certified to land at this airport.  The planes have a unique ID, name and age and are owned by an airline.  Certain pilots are certified to fly into this airport.  Each pilot has a unique SSN and name.  The airport keeps track of the favorite plane of each pilot, and the most recent date that the pilot has flown her/his favorite plane. 
ANSWER:


[image: image2]
There is only one Airport so Airport cannot be an entity [-3].  This is identical to the problem in the slides about a Catalog, which was discussed at length in class.  Some students did not give names to relationships[-2].  Some students redundantly listed the Airline twice, once in Pilot and once in Plane[-2].

3. In the following ER diagram “Since” is the time since the Teacher has been the Student’s advisor, and “Rating” is the rating given by a Student to a Teacher that the Student has taken at least one class from.

 Describe a relational schema that represents the ER diagram in the simplest way possible.  Use the notation Table(att1, att2, att3, …) to describe the tables.  Describe the foreign keys using arrows or text.
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ANSWER:
Student(StudID, Name,Advisor,Since)

Teacher(ProfID,Phone)

TookClass(Stud,Prof,Rating)

Advisor is a foreign key referencing Teacher(ProfID)

Stud is a foreign key referencing Student(StudID)

Prof is a foreign key referencing Teacher(ProfID)
Some students listed “Advisor” as a separate table even though the relationship is one to many [-2].  Some students ignored the Advisor relationship [-3].
For questions 4 to 10: Use the  database described on the last page, which you can tear off for reference.  Make your answers as simple as possible.  Your answers should produce output that does not repeat information.  Some students ignored this and did not use DISTINCT [-2]. Your answers should be valid for all legal instances of the data.
4.  Give an SQL AND a relational algebra query whose output is described by this sentence: What are the names of monsters who use blue weapons with a frequency of more than 2?
ANSWER:
SELECT DISTINCT MName
FROM Monsters JOIN Uses ON MID = Mon JOIN Weapons ON Weap = WID
WHERE upper(Wcolor) = ‘BLUE’AND Freq > 2;

(MName(Monsters⋈ MID = Mon (( Freq>2Uses) ⋈ Weap = WID (( Wcolor=’Blue’Weapons))
Some students used LIKE for Wcolor – this is irrelevant and on the final I will deduct points.
5. Here is a query in Relational Algebra.  State a SQL query that produces the same results.
Monsters ( Weapons

ANSWER: SELECT *

FROM Monsters, Weapons

6.  State this query in SQL: 
 For each weapon that is used by more than two monsters who each have a strength of more than 3, what is the average frequency of usage of that weapon by those monsters?
ANSWER: SELECT Weap, AVG(Freq) AS "AvgFreq"
FROM Monsters JOIN Uses ON MID=Mon 
WHERE Mstrength > 3

GROUP BY Weap
Having COUNT(*) > 2;

Some students did not include Weap in the SELECT clause [-2], which results in a sequence of average frequencies that have no meaning.   I have stated many times that “for each” typically means Group By, but some students did not use Group By [-3] or grouped by something other than weap [-2] .  Some students used the Weapons table, which is unnecessary [-2].  Some students did not include AS in the SELECT clause, so the output is poorly structured - I will take off points for this on the final exam.
7. State this query in SQL: 

For every monster that has minimum strength among all monsters, list the monster’s ID and the name of their assistant if they have an assistant 
ANSWER: SELECT MID, AName
FROM Monsters LEFT OUTER JOIN Assistants ON MID = AMon
WHERE Mstrength =

( SELECT MIN(M.Mstrength)
              FROM Monsters M );
The outer join is needed to retrieve names of monsters who do not have assistants [-3]
8. State in nontechnical English what this query returns
SELECT MName
FROM Monsters M1

WHERE 
M1.MID IN


(SELECT M2.MID

              FROM Monsters M2 JOIN Uses ON MID = Mon
              WHERE Freq = 3)
AND


EXISTS


( SELECT *

              FROM Assistants

               WHERE Amon = M1.MID);
ANSWER: Monsters who use a weapon with frequency three and who have an assistant

9. The  fantasy game company decides to redesign their database by combining the Monsters and Assistants tables into a new table MonstersA(MID,MName,MStrength,AName).  The first three attributes of MonstersA are taken from the Monsters table.  If the monster with attribute MID has an assistant, the Aname attribute is taken from the Assistant table, otherwise it is NULL.

 Write the SQL necessary so that old software, which uses the old tables Monsters and Assistants, will run successfully.
ANSWER:
CREATE VIEW Monsters AS

SELECT MID, MName, Mstrength

FROM MonstersA;
CREATE VIEW Assistants AS

SELECT MID AS AMon, AName

FROM MonstersA

WHERE AName NOT NULL;

10. Describe, in nontechnical English, what this constraint accomplishes:.

CREATE ASSERTION FreqStr CHECK (NOT EXIST (SELECT *

                                                         FROM Monsters JOIN Uses ON MID = Mon

                                                         WHERE Mstrength < Freq));  
ANSWER: Ensures that a monster cannot use a weapon with a frequency more than the monster’s strength.
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