Direct Files : Qutline
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ntroduction
Key-to-Address

Hashing

e Collision

o Overflow Management
o Coalesced Chaining

o Extendible Hashing

e Linear Hashing




Direct Files

W Physical sequential files
-1+ log NBLK rba
_ (NBLK+1) /2 sha

W Direct files
-1 rba

bucket 1 bucket 2 bucket 3 bucket n
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Key-to-Address Transformation

rimary ke
primary ey - 315643
l 324966
124292 e
KTA

disk address
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Notations

VWNR  :the number of records

vT ' the number of allocated buckets
VB  bucket size

VWLF  :load factor
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Key-to-Address

W Afile of 1,000 records
WPrimary keys are interger 0 to 999
Vi(key) = key
Vv1T=1000B=1
VLF = 100%
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Key-to-Address

W Afile of 1,000 records
WPrimary keys are interger 0 to 999
Vi(key) = key + 10
VvT=100,B= 10

VLF = 100%
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Key-to-Address

W Afile of 1,000 records
WPrimary keys are interger 0 to 999999
Vi(key) = key
VvT = 1,000,000, B=1
VLF = 0.1%

1 12398 871234
289
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Key-to-Address

W Afile of 1,000 records
WPrimary keys are interger 0 to 999999
Wilet T=1,000, B=1
Vi(key) = 7?77
VLF = 100%
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Hashing

W Afile of 1,000 records
WPrimary keys are interger 0 to 999999
Wlet T=100, B=10

157981

vi(key) = key mod 100 e

12008

Collision

Record overflow
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Hashing

W Toavoid collision
— perfect hashing function
W Toreduce NOR
— spread out the records
— bigger T
— bigger B

NOR = the number of overflow records
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T, B, NOR and LF

Vincrease Tand B = decrease NOR, LF

VDecrease LF = decrease space utilization

VYUnacceptable, if LF < LFo

VNOR depends on NR/ T

VReduce NOR, by adjusting T and B while
maintaining LF
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Number of Collisions

Random distribution

Dnh(K) Is the expected number of buckets that recelve exactly K records under
the transformation h,

Ex. T=2000, NR=1500, hashing function is randomly distributed
Dh(0) = 945 Dh(1) = 708

Dh(2) = 266 Dh(3) = 66

Dh(4) =12 Dh(5) =2

Dh(6) =1 Dh(k)

0, k>6
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Number of Overflow Records

Random distribution

Ex. T=2000, NR=1500, hashing function is randomly distributed and B=2.

NOR = 3xDh(3) + 4xDh(4) + 5xDh(5) + 6xDh(6)
= 3x66 + 4x12 +5x2 + 6x1
= 262 records
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NORvs. Band T
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LFvs.Band T
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T, B, LF, NOR

BUCKET SIZE BUCKET SIze

D 00 00 00 00 O00O0 00 04 28 pO 56 63 71 83 100 125 16.7 25.0 50.0
Db 00 00 00 00 O00 02 11 65 (75 83 94 107 125 150 188 250 375 750
Db 00 00 00 00 00 03 16 81 |86 95 107 122 143 171 214 286 429 857
b 00 00 00 00 01 04 23 103100 111 125 143 16.7 20.0 250 33.3 50.0 100.0
D 00 00 00 00 01 08 36 137|120 133 150 171 20.0 24.0 30.0 40.0 60.0

D 00 00 00 01 03 16 59 186|150 16.7 188 21.4 250 30.0 37.5 50.0 75.0

—
@
e5)
)

Db 00 00 00 03 1137108 27.020.0 222 250 28.6 33.3 40.0 50.0 66.7

Q0 01 06 17 45 106 224 30.0 33.3 37.5 429 50.0 60.0 /5.0 100.0

Overflow Records (%) Load Factor (%)
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