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[ bwt.py

#! /usr/bin/env python

A simple Burrows-Wheeler transform function in python.

Algorithm presented in:
Burrows M, Wheeler DJ: A Block Sorting Lossless Data Compression Algorithm.
Technical Report 124. Palo Alto, CA: Digital Equipment Corporation; 1994.

USAGE: bwt.py [-h] [-i INDEX] STRING

import argparse V4

gl "

def bw_transform(s):/ P <

n = len(s) R m

m:i] for i in range(n)]) \ F

I Cmrthdex( l/\

L = ''.join([q[-1] for q in m]) y\' \F

return (I, L) @
from operator import itemgetter & V] /’(j
def bw_restore(I, L): 0<P ‘%L‘L S j)

n = len(L)
X = sorted([(i, x) for i, x in enumerate(L)], key=itemgetter(1))

T = [None for i in range(n)]
for i, y in enumerate(X):

jr =y
Tl =i
= [1]

for i in range(1, n):
Tx.append(T[Tx[i-1]])

S = [L[i] for i in Tx]

S.reverse()
return ''.join(S)
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Vo e s i s, o o 5047 Bowtie Performance

Length Progam  CPU time Wall cock time  Peak virtual memory footprint (megabytes)  Bowtie speed-up  Reads aligned (%)
360y Bowtie 6miss emas 1,305 &2
Mag 3ns2m26s 3nsamses 804 36.7% 5.0

—~——— Magq & SOAP build

Bowtie-v2 4msss smoos 1138 5 550 hash table of
/Ioca(icns of k-mers

sonp 16heam3s 1BRIm3Bs 13,619 216 s5.1
S0bp  Bowtie 7m20s 1310 - 7.5
Mag 2n39ms6s 2hdomos 804 21.8x 7.9
Bowtie-v2 Sm32s Smass 1,138 6.2
soap 48ha2mas 66n26mSIs 13,619 691 6.2
760 Bowtie Bmses  19mes 1323 s
Mag0.7.1  4h4Sm7s  4ndSmI7s 1,155 14.9% w49
Bowtie-v2 7m3ss 7ma0s 138 - a7

The performance of Bowie v0.9.6, SOAP v1.10, and Maq versions v0.6.6 and v0.7.1 on the server platform when aligning 2 M
untrimmed reads from the 1,000 Genome project (National Center for Bictechnology Tnformation Short Read Archive

SRRO03084 for 36 base pairs bp], SRROO3052 for 50 bp, and SRROG3196 for 76 bp). For each read length, the 2 M reads were

randomly sampled from the FASTQ fle downloaded from the Archive such that the average perbase error rate as measured

by quality values was uniform across the three sets. All reads pass through Ma's “catfter. Maq v0.7.1 was used for the 76-

b reads because v0.6.6 does not support reads longer than 65 bp. SOAP Is excluded from the 76-bp experiment because t

does not support reads langer than 60 bp. Other experimental parameters are identical t those of the experiments in Table 1. Langmead et al. (2008)
CPU, central processing unt.



