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Indexed file
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Full Index Organization
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Indexed File Structure

W Binary search for the target key in the index

RetrieveOne
RetrieveAll
DeleteOne
nsertOne

. S_[BinarySearch] + 1 rba
:1rba + m2 sha

. 9 [RetrieveOne] + 2 sba
. S_[RetrieveOne] + 2 sba

index blocks

data blocks

mZ1 blocks

pasitjutrakul
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Indexed Sequential Files

W f records in the data file are ordered,
— ordered sequential Is fast.
— do not have to be full indexed
(keep only max index value of the data block)
— # Indexes decreases, # index blocks decreases search length decreases, improve
performance
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Indexed Sequential File

L4 1 7 [block#0
10 16 block #1
block # 19 2 T —» 18 | 19  Iblock #2
20 21 block #3
block #W’M block #4
e —>» 24 1 25 __ |block#5
3 > 26 28 block #6
block # ™ —» 33 | 35  |block#7
37 39 block #8
block # L 41 | 44 _ |block#9
XL L 48 1 78  |block #10
81 92 block #11
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Indexed Sequential Files
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W100,000 records, each of size 500 bytes
Windex record size = 20 bytes

Whlock size =

2000 bytes

1 block = 4 data recs, 1 block = 100 index recs.
25000 data blocks

WFull index :
— Index fi
W Indexed seo
— Index fi

e : 100,000 recs = 1000 Index blocks
uential ;
e : 25,000 recs = 250 index blocks




Multilevel Indexed Sequential

W Trimming search length = better performance
W Modify the logical structure of the index file
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one level two levels three levels
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Indexed Sequential File : 2 levels

L4 1 7  lblock#o

10 16 block #1

19 i —»| 18 ] 19  Iblock #2
L 20 | 21  |block#3

—» 22 1 23 _ |block #4

7 24 25 block #5

vy

26 28 block #6
ﬁ %}% block #7
L 37 | 39  |block#8
%M block #9
L 48 | 78 _ |block #10
81 92

block #11

level 0 level 1
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Indexed Sequential File : 3 levels

L4 1 7 lblock#o
%M block #1
19 i —»| 18 ] 19  Iblock #2
/' M | 22 | 23 lblock#4
ﬁ# T L 24 | 25  lplock#5
3 L 26 | 28  |block #6
\W%M block #7
37 39 block #8
%S»M block #9

x B 1 L 48 | 78  [Iblock #10

81 92

block #11
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level 0 level 1 level 2
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Overflow Records

W nsertion generates overflow records
W Allocate empty slots for each blocks
WReorganizing the file If needed

W Allocate extra overflow blocks (overflow area)
— overflow recoras are linked In a logical, ordered, chained fashion with the primary block

to which they belongs
— overflow recorded are not hlocked
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Overflow Records

Primary area Overflow area
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Performance Analysis

WNumber of rla’s needed to retrieve a target depends the height of the index tree.
W The height depends on the NBLK and BF of index.

W Let k be the avg. # of Indexes per index block

W Let the Index tree be a hlevel tree.

h —
NBLKjngex =1+ K+ K2+ +k" = kk 11

/l \
o i o i o

NBLK g = k"

h=[logy (NBLK gata) |




Performance : RetrieveOne
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W100,000 records, each of size 500 bytes
Windex record size = 20 bytes

A 4
A 4
A 4

nlock size = 2000 bytes
~Ull Index : 1000 blocks : log 1000 =10 rba

ndexed seq (1 level) : 250 blocks
~1+log250=9rba

W ndexed seq (multilevel) : BF =2000/20 = 100

_h=70g 1000003

_l+h=4rba
100




Initial Loading

4,7,9, 34,63, 66, 70, 71
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Initial Loading

4,7,9, 34,63, 66, 70, 71
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Reorganization Point

W Reorganize when performance has deteriorated by 50% from the performance just
after (initial loading).

Wlet nibe# of RetrieveOnein a unit time

Wlet n2be # of RetrieveAll inaunit time

WLet L be the average length of overflow recs.

NBLK gy =1+ K+ kZ 4+ + k"1 =

NBLK = kB

data

h = |_|09 k (NBLK  a )—l
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Physical Structure
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cylinder index cylinder index

track Index track Index




Physical Structure

trk Omaster index [cylinder indx  |track index data data

trk trackindex _Jdata  Jdata  Jdata  |data
trk Jtrackindex _Jdata _ Jdata  |data |data

A S

trk 19track index data data data data

trk deylinder indx rack index data data data

trk Jrackindex  fdata  ldata  ldata  |data
trk qackindex fdata  ldata  ldata |data

|

trk 19track index data data data data

pasitjutrakul




Physical Structure

level 0 Jlevel 1 |data blocks ... level 1 |data blocks ... level 1 |data blocks ... ‘etc.
Tale2)% Tale2)% Tale2)% Tale2)%
level 0 Jlevel 1 |data blocks ... overflow level 1 |data blocks ... overflow |Jetc.
Talel2)% Talel2)% blocks Talel2)% blocks
W Faster access

—  Mingling the data and index blocks : locality
—  Keep master index (level 0 index) in RAM
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Example

W10,000 records, 160 bytes/record, key s 16 bytes, pointer Is 4 bytes
WHP7925 - 256 bytes/sector, 64 sectors/track, 9 tracks/cylinder, 815 cylinder
W Choose BF = 6, utilization=(160x6)/(256x4) = 93.8%

W1 block = 1024, 1024/(16+4) = 51 index entries

W 1 track = 64/4 = 16 blocks

W 10000 records, 10000/6 = 1667 blocks

Wnumber of cylinders = 1667/(16x9-10) = 13 cyl.

16 block / tracks, 9tracks/cy|inder—‘ ‘

(9 track index block + 1 cylinder index hlock)
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