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1. Consider the following tables T1 and T2. Show the results of the following operations:

Table T1 Table T2
Q R A B C
5 a 1 10 b 5
10 b 2 15 a 6
10 a 3 15 b 7
15 b 4 20 a 8
(a) (5 points) T1 Driporoa T2 (N join operation)
(b) (5 points) T1DXrip-ton T2 (IA: Ieft outer join operation)

(c) (5 points) T1 X r1praa T2 (N: full outer join operation)
(d) (6 points) SELECT Q, SUM(T1.R)AS S

FROM T1
GROUPBY T1.Q
(e) (6 points) SELECT *
FROM T1
WHERE NOT EXISTS (SELECT *
FROM T2
WHERE T1P=T2.A)



2. (10 points) How to identify a weak entity?
3. (10 points) Why the tuples in a relation are not ordered?
4. Consider a relation R (A, B, C, D) with the following dependencies:
AB - C,C — A C — D.
(@) (5 points) Identify all of the (minimal) candidate keys for R.
(b) (5 points) Is relation R in 2NF, 3NF, BCNF? Why or why not?

5. Consider the following transaction schedule:

Time Tl T2 T3

read_item(D)
write_item(A)
read_item(B)
write_item(B)

read_item(D)

v write_item(D)

(@) (6 points) Is the schedule conflict serializable? Prove your answer. If it is conflict

serializable, give an equivalent serial order for the transactions.

(b) (6 points) Can you insert a series of read-lock/write-lock/unlock operations so as to make

the schedule 2PL? If so, show the resulting schedule. If not, why not?

(c) (6 points) Can you insert a series of read-lock/write-lock/unlock operations so as to make
the schedule strict 2PL? If so, show the resulting schedule. If not, why not?

6. (10 points) Discuss the techniques for allocating file blocks on disk.

7. (a) (5 points) What is ISAM (Indexed Sequential Access Method)?
(b) (5 points) What is B+-tree?
(c) (5 points) What are the advantages of the B+-tree over the ISAM?



