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Burrows-Wheeler Transtformation
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Burrows-Wheeler Transtformation
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Burrows-Wheeler Transtformation
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‘ Burrows-Wheeler
Transformation (cnt’d)
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BWT - alternative construction

T=abaaba
BWT Suffix Array
$abaaba 6 $
a$abaab 5 a$
aaba$ab 2 aaba$
aba$aba 3 aba$
abaaba$ 0 abaaba$
ba$abaa 4 ba$
baaba$a 1 baaba$
BWTIi] = T[SA[i] - 1], if SA[i]>0
$, if SA[i]=0

BWT = characters just to the left of characters in SA



‘ Ferragina-Manzini Index
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First column: F

Last column: L

Let’'s make an
L to F map.

Observation:

ThenthiinLis

the nth i in F.




Ferragina-Manzini Index: L to F map

Occ(j,‘c’)

Store/compute i
a two
dimensional

Cnt(‘c’)

$|i m|p

Occ(j,’c’) table

of the number of 11411 2

occurrences of
char ‘c’ up to
position j

Rank(‘c’)

(inclusive).
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Ferragina-Manzini Index: L to F map
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‘ Ferragina-Manzini Index: Reverse traversal
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'Search with BWT-FM

Auxillary data structures for efficient pattern matching:
how to find the corresponding chars in the first column
efficiently, in terms of both time and space.

Original sequence
ginal seq BWT

SA

$agcagcagact

act$agcagcag

agact$agcagc

«<——— FMindices
agcagact$agc

agcagcagact$

cagact$agcag

cagcagact$ag

ct$agcagcaga

gact$agcagca

gcagact$agca
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'Search with BWT-FM

Auxillary data structures for efficient pattern
matching: how to find the corresponding chars in the
first column efficiently, in terms of both time and

space.
Original sequence
g9 S q BWT
SA | §
e |
2 a
«— FM indices
3 a
4 | _agcaqgcagac
5 | e Next block:
6 | . From1+0=1
| to1+(4-1)=4
7 : Cc
8 19
9 | g
10 : cadacagacts
i |
|
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'Search with BWT-FM

Auxillary data structures for efficient pattern
matching: how to find the corresponding chars in
the first column efficiently, in terms of both time

and space. i}
Original sequence
ginal seq BWT
SA | §
1 : a [
2 ' a
I <« FMindices
3 : a
4 | _agcagcagac
5  enaacitaacad 1 Next block:
6 i c From5+0=5
(L bt A S to5+(2-1)=6
7 c
8 d
9 d
10 cagecagacts
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'Search with BWT-FM

Auxillary data structures for efficient pattern
matching: how to find the corresponding chars in
the first column efficiently, in terms of both time

and space.
Original sequence
ginal seq BWT
gca
SA | § t
1 a g [
2 a c
«— FM indices
3 a c
4 a $
5 Cenoociaacad Next block:
6 . From8 + (2-1) =9
____________ to8 +(3-1) =10
7 c
8 d
9 g a
10 g~ R Rl o NI
11 t




\Inexact match

Inexact

B8, BB

177,177

1,30

266, 266

104, 124

184, 184

3046, 366

27TH, 290

60, 60

1,30

145, 145

104, 124

203, 203

184, 184

390, 360

278, 290

51, 51

140, 140

1,30

184, 184

104, 124

278, 278

184, 184

278, 280

102, 103

80, 88

278, 401

ol

3449, 340

270, 273

167, 174

1, 104

240, 266

104, 184

396, 300

390, 396

184, 278

278, 401

d
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