CS 325 Chapter 12, Selected Answers

12.1 
a. Every index requires additional CPU time and disk I/O overhead during inserts and deletions.

b. Indices on non-primary keys might have to be changed on updates, although an index on the primary key might not (this is because updates typically do not modify the primary key attributes).

c. Each extra index requires additional storage space.

d. For queries which involve conditions on several search keys, efficiency might not be bad even if only some of the keys have indices on them. Therefore database performance is improved less by adding indices when

many indices already exist.
12.2 It is not possible to have two clustering (primary)  indices on the same relation for different keys because the tuples in a relation have to be stored in the order of the index which would be different for the two indices.
12.3 Construct a B + -tree for the following set of key values (2, 3, 5, 7, 11, 17, 19, 23, 29, 31):
a. n=4   
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b.n=6
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c. n=8
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12.4, n=4

a.
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b.
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c.
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d. Note, a node at the leaf level drops below 2 and needs to be merged.
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e.
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n=6
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n=8
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12.7 

[image: image11.png]01

o

on

100

101

110





12.8
a. Delete 11: From the answer to Exercise 12.12, change the third bucket to:
[image: image12.png]10





At this stage, it is possible to coalesce the second and third buckets. Then it is enough if the bucket address table has just four entries instead of eight. For the purpose of this answer, we do not do the coalescing.

b. Delete 31: From the answer to 12.12, change the last bucket to:
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c. Insert 1: From the answer to 12.12, change the first bucket to:
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d. Insert 15: From the answer to 12.12, change the last bucket to:
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12.13 A dense index is preferable to a sparse index when the file is not sorted on the indexed field (such as when the index is a secondary index) or when the index file is small compared to the size of memory.
12.14 The clustering (primary) index is on the field which specifies the sequential order of the file. There can be only one primary index while there can be many secondary indices.
12.15a:
a. Find records with a value of 11

    i. Search the first level index; follow the first pointer.

    ii. Search next level; follow the third pointer.

    iii. Search leaf node; follow first pointer to records with key value 11.

b find records with value between 7 and 17 (inclusive)
    i. Search top index; follow first pointer. 

    ii. Search next level; follow second pointer. 

    iii. Search third level; follow second pointer to records with key value 7. After accessing them, return to leaf node.

    iv. Follow fourth pointer to next leaf block in the chain.

    v. Follow first pointer to records with key value 11, then return.

    vi. Follow second pointer to records with with key value 17.

12.15b:
a. Find records with a value of 11
    i. Search top level; follow second pointer.

    ii. Search next level; follow second pointer to records with key value 11.

b. Find records with value between 7 and 17 (inclusive)

    i. Search top level; follow second pointer.

    ii. Search next level; follow first pointer to records with key value 7, then return.

    iii. Follow second pointer to records with key value 11, then return.

    iv. Follow third pointer to records with key value 17.

12.15c:
Find records with a value of 11:
    i. Search top level; follow second pointer.

    ii. Search next level; follow first pointer to records with key value 11.

Then find records with value between 7 and 17 (inclusive)

    i. Search top level; follow first pointer.

    ii. Search next level; follow fourth pointer to records with key value 7, then return.

    iii. Follow eighth pointer to next leaf block in chain.

    iv. Follow first pointer to records with key value 11, then return.

    v. Follow second pointer to records with key value 17.

12.18 The causes of bucket overflow are :
a. The estimate of the number of records that the relation will have was too low, and hence the number of buckets allotted was not sufficient. 
b. Skew in the distribution of records to buckets. This may happen either because thereare many recordswiththe same search keyvalue,or because the the hash function chosen did not have the desirable properties of uniformity and randomness.
To reduce the occurrence of overflows, we can :
a. Choose the hash function more carefully, and make better estimates of the relation size.
b. If the estimated size of the relation is n r and number of records per block is f r , allocate (n r /f r )(1 +d) buckets instead of (n r /f r )buckets. Here d is a fudge factor, typically around 0 .2 . Some space is wasted: About 20 percent of the space in the buckets will be empty. But the benefit is that some of the skew is handled and the probability of overflow is reduced.
.................................................

12.9 (OK to skip B tree problems)
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