Question 

a) Calculate the record size R in bytes.

Record Size R = 30 + 9 + 9 + 40 + 9 + 8 + 1 + 4 + 4 + 1 = 115 bytes.

b) Calculate the blocking factor bfr and the number of file blocks b, assuming an un-spanned organization.

Blocking Factor bfr = (512/115( = 4.

Number of blocks b = 30,000/4 = 7500.

c) Suppose the file is ordered by the key field SSN and we want to construct a   primary index on SSN. Calculate

i) Index of blocking factor bfri.
Index record size = 9 + 6 = 15 bytes.

bfri  = ( 512/15 ( = 34.

ii) Number of first- level index entries and the first – level index blocks.

Number of first – level index entries = 7500.

Number of first - level index blocks = b1 = ( 7500 / 34 ( = 221. 

iii)  The number of levels needed if we make it a multilevel index.

B1 = ( 7500 / 34 ( = 221

B2 = ( 221 / 34 ( = 7

B3 = ( 7 / 34 ( = 1.

Therefore, the number of levels needed = 3 levels.

iv) The total number of blocks required by the multilevel index

Total number of blocks required = 221 + 7 + 1 = 229 blocks.

v) The number of block accesses needed to search for and retrieve a record from the file given its SSN value – using Primary index.

Number of block accesses = log2221 + 1

                                           = 8 + 1 = 9.

d) Suppose the file is not ordered by the key field SSN and we want to construct a B-tree access structure (index) on SSN. Calculate

i) The order p of the B-tree.

Here,

           Key field = 9 bytes.

           Block pointer = 6 bytes.

           Record pointer = 7 bytes.

Let the order of the tree be p.

Then we have (p-1)*16 + p*6 <= 512
· 22p<=528

· p<=24

· p=24
Assuming that each node of the B- tree is 69% full, each node on the average will have P*0.69 = 24*0.69 = 16 nodes.

Therefore, the order of the tree is 16.

ii) The number of leaf – level blocks needed.

	 Root
	1 node
	15 entries
	16 pointers

	Level 1
	16 nodes
	16*15=240 entries
	16*16= 256 pointers

	Level 2
	256 nodes
	256*15 = 3840 entries
	256*16 = 4096 pointers

	Level 3 
	4096 nodes
	4096*15 = 61440 entries
	


Hence the number of leaf – level blocks needed = 4096 

iii) The number of levels needed = 3 (not include Root)

iv) The total number of blocks needed by the B - Tree 

= 1 + 16 + 256 + 4096 = 4369.

v) The number of block accesses needed to search for and retrieve a record from the file given the SSN value using the B-Tree.

The number of block accesses needed = No. of levels of the tree + 1

                   =  4 + 1 = 5.

