
SE305 Database System Technology 

Assignment 5 (due Oct 23, 2018) 

1. (20’)Give an example of a relational-algebra expression and a query-processing strategy in 
each of the following situations: 

a. MRU is preferable to LRU. 
b. LRU is preferable to MRU.	

2. (20’)In the BCNF decomposition algorithm, suppose you use a functional dependency a → b 
to decompose a relation schema r(a, b, g) into r1(a, b) and r2(a, g). 

 a. What primary and foreign-key constraint do you expect to hold on the decomposed    
     relations? 
 b. Give an example of an inconsistency that can arise due to an erroneous update, if the  
     foreign-key constraint were not enforced on the decomposed relations above. 
 c. When a relation is decomposed into 3NF, what primary and foreign key dependencies  
     would you expect will hold on the decomposed schema? 

3. (20’)Consider the data and parity-block arrangement on four disks depicted in Figure. The 
Bis represent data blocks; the Pis represent parity blocks. Parity block Pi is the parity block 
for data blocks B4i−3 to B4i. What, if any, problem might this arrangement present? 

�  
  

4. (21’)Consider the deletion of record 5 from the file of Figure. Compare the relative merits of 
the following techniques for implementing the deletion: 

a. Move record 6 to the space occupied by record 5, and move record 7 to the space 
occupied by record 6. 

b. Move record 7 to the space occupied by record 5. 
c. Mark record 5 as deleted, and move no records. 



�  
5. (19’)It is important to be able to quickly find out if a block is present in the buffer, and if so 

where in the buffer it resides. Given that database buffer sizes are very large, what (in-
memory) data structure would you use for the above task?.


