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A
relationship in EER model.
and foreign keys.

1. [10 pts] Describe the two main constraints that apply to a specialization/generalization

2. [10 pts] Map the following ER diagram into a relational schema. Specify all primary keys

A
a multi-valued dependency A -—BC.
Assume that the tuples (a, by. ¢y, dy. e;). (a, bs, ¢». dy, e3). and (a, by, ¢;. dy, ;) are in the
current instance of R. List the other tuples that must be in R.

final relations.

4. Consider the relation R(A. B. C. D. E) and the set of functional dependencies
F={ A—>B.C—=A, CDE—~A}.
(a) [5 pts] Compute C . the closure of C under F.
(b) [5 pts] Find all keys in R.

(c) [7 pts] Decompose the relation R into 3NF, indicating the primary key of each of the
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5. [10 pts] Consider the relation R(A. B. C. D, E, F) and the set of functional dependencies
F={ A—~C. B—F, E—=F F—=D |.Use the nonadditive join test for binary decompositions
(Property NJB) to determine if the decomposition D={R;(A. B. C. D), Ry;(A. B. E, F)} is
lossless. Show why.
6. Consider the following two transactions with the initial values X=3 and Y=4.

Ty: read item(X): T,: read item(Y):
read item(Y): read_item(X):
X=X+Y: Y=X+Y:
write_item(X): write item(Y):

(a)[5 pts] Show the final values of X and Y for each possible serial schedules of T; and T».

(b)[5 pts] Show a concurrent execution of Ty and T, that produces a non-serializable
schedule.

(c)[5 pts] Show a concurrent execution of T; and T, that produces a conflict-serializable
schedule

(d)[8 pts] Add read lock, write_lock and unlock operations to Ty and T, so that they obey
the two-phase locking protocol. Can the execution of these transactions results in a

deadlock?
7.[10 pts] Consider the following relations A and B.
A B

a | a by by b3

1 4 1 NULL | 100

2 4 NULL 1 200

316 1 1 300

416 2 2 | 400
3 4 | 500

What is the output of the following query? Please draw the relation instance produced by
this query in the form of a table.

SELECT A.ajas A;, count(*) as N, sum(B.bs) as S

FROM A B

WHERE Aa;=Bb; OR Aa =Bb

GROUPBY A.a,

8. [5 pts] Explain why a file can have at most one clustering index.

9. [5 pts] Explain why a secondary index on a non-ordering key field must be dense.



