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Today

  Why indexing?
  Conventional indexes (dense/sparse)
  Multi-level indexes
  Secondary indexes
 Next time: B-tree and hash indexes



3

Why indexing?

 Common queries involve conditions on the
values of attributes, e.g.
SELECT * FROM R WHERE a=11
SELECT * FROM R WHERE 0<=b and b<42

 indexing an attribute (or set of attributes)
speeds up finding tuples with specific values.
(And gives other speed-ups as well.)

 Conceptually similar to index in a book.
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Problem session

 Consider an index data structure "similar
to" the index in a book.

 How many steps does it take to find the
occurrences of a specific term?

 What about the number of I/Os?
 Does your encyclopaedia have an index?
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Sequential File
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Sequential File
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Sparse vs. Dense Trade-off

 Sparse:  Less index space per record 
         can keep more of index in

memory
 Dense:  Can tell if any record exists

       without accessing file

(Later:
 sparse better for insertions
 dense needed for secondary indexes)
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Summary of terms

 Index on sequential file
 Search key (can be ≠ primary key)

 Primary index (on sequencing field)
 -secondary index works on other fields

 Dense index (all search key values in)
 Sparse index (one search key/ block)
 Multi-level index (index on index)
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Next:

 Duplicate keys

 Deletion/Insertion

 Secondary indexes
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Duplicate keys
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Sparse index, one way?

Duplicate keys
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Sparse index, another way?

Duplicate keys
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Deletion from sparse index
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Deletion from sparse index
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Deletion from sparse index
 delete records 30 & 40
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Deletion from dense index
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Insertion (sparse index case)
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 our lucky day!
   we have free space
   where we need it!
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Insertion - using overflow blocks

 Problem: 
Overflow blocks take longer to access
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Insertion - immediate reorganization

 In general: Use same technique
 as for inserting in linked list.
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Secondary indexes
Sequence
field Sparse index
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Secondary indexes
Sequence
field
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Duplicate values & secondary indexes
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Duplicate values & secondary indexes
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Summary

 Indexes allow finding a particular
attribute value in a few I/Os.

 Unresolved problems regarding
insertions and deletions.

 Next time: Also obtaining efficient
updates (using B-trees). Hash indexes -
sometimes more efficient.


