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Discuss the properties of a well designed relational schema. (6)

Describe a procedure you might adopt to map the following components of an EER dia-
gram to a suitable relational schema: relationships (binary (1:1, 1:N, N:M), n-ary), spe-
cialisations and categorisations. Include examples, where appropriate, to illustrate your
answer. " (12)

Explain how the process would differ if you were developing a schema suitable for an
object-oriented database. (8)

‘Given R={4,B,C,D,E,F,G,H,I,J,K} and the following functional dependencies:

e {A,B,C} > {F,G,H}
» {D} = {4}
e {A,B} — {D}
« {C} = {B}
s {H} = {I}
] {I} - {J, K}
decompose R to be a set of relations such that all relations satisfy BCNF. (7

Given the following database schema and interpretation:

§

B
SLSREP: Rep_No, Rep_Name, Addr, Status
CUSTOMER: Cust.No, Cust_Name, Addr, Balance, Rep_No
ORDER_INX: Ord_No, Cust.No, Date
ORDER_LINE:Ord_No, Item_No, quantity, Ord_Price
ITEM: Item_No, Item_Desc, Item_Price, Colour

(Keys are underlined).

The SLSREP relation stores information regarding sales representatives—name, address,
status and unique number. The CUSTOMER relation is used to maintain information on
customers. The attribute Rep_No in CUSTOMER acts as a foreign key to the SLSREP

- relation. ORDER_INX stores information on orders placed by customers. Any order



(©

(d)

may contain a number of items and this information is stored in the ORDER_LINE
relation. The final relation, ITEM, stores information on items—number, description,
price and colour.

Develop SQL queries to satisfy the following information needs:

e List all customers (with balance less than 200) who have ordered a red-coloured
item. ’

e List all customers (number and name) and the number of orders containing at least
three items placed by those customers.

(6)

Outline the process of heuristic optimisation. Develop an operator tree that represents
an efficient evaluation strategy for the query satisfying the information need:

“List all customers (with balance less than 200) who have ordered a red-coloured item.”
- “ (11)

Outline and compare algorithms that may be used to implement the join operator. (8)

Explain how the optimised query tree developed in part (b) may be further optimised in

~ a parallel database. v (8)

3. (a)

(b)

The two-phase locking protocol is a commonly adopted approach to ensure conflict seri-
alizabilty of schedules. Explain the terms two-phase locking protocol and conflict serial-

izability. (6)
Given the following schedule, show how it would proceed under two-phase locking.
TA TB TC
read(Y)
write (Y)
read (X)
write(X)
i read(Z)
¢ read(z)
read(X) f
’ write(X)
read(Z)
read(Y)
write(Y)



(c)

Describe the main entries in the system log. Assuming the immediate update protocol,
show how the recovery process would proceed given the following log entry.

[start_transaction, Ti]
[read, A, Ti]

[vrite, 4, 10, 12, Ti]
[start_transaction, T2]
[read, A, T2]

[write, A, 12, 13, T2]
[commit, T1]

[read, B, T2]

- [write, B; 50, 60, T2]

[checkpoint]
[start_transaction, T3]
{read, C, T3]

[write, C, 45, 60, T3]
[read, D, T3]

[read, C, T2]

[read, D, T2]

[write, C, 60, 61, T2]
[write, D, 100, 0, T2]
Tcommit, T2]

<crash>

How would the log differ under the deferred update protocol.? (9)
Describe how the two phase commit may be used in a distributed database to ensure the
atomic nature of transactions. (8)
With respect to deductive databases, explain the terms: fact, rule, rule-safety, and back-

ward chaining. (6)

Show with examples, how the operators (select, project, join and union) can be imple-

- mented in Datalog. (11)

Outline the structure of a,SB‘tree. Calculate the number of blocks required to store a
B-tree given the following dataz:

- 60,000 records to be stored, Average fill factor is 69%; Search field is unique and requires

(d)

9 bytes.
Block pointers require 6 bytes. Block size is 512 bytes. (8)

Write a note discussing the security issues in statistical databases. (8)



