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<¥1> BLAST % mA9 ¥&E Xg

$HADOOP_HOME/bin/hadoop jar
$HADOOP_HOME/hadoop-streaming.jar \

-D mapreduce.job.reduces=24 -D
mapreduce.job.maps=24 \

-input Input_file \

—output Output_file \

-mapper '$BLAST_HOME/bin/blastall -p blastn —-d
DB_file -m 8" \

-reducer filter.py

~file $BLAST_HOME/bin/blastall \

~file filter.py \

—files hdfs://host:fs_port/user/DB_file.nhr#DB_file.nhr \

~files hdfs://host:fs_port/user/DB_filenin#DB_file.nin \

~files hdfs://host:fs_port/user/DB_file.nsq#DB_file.nsq

o] ¢} o] mapper @Al A BLASTE 433 3 nf
AHE AlEE 5 A9 Agold Fo] I 2As W
ot Afolvt SH2HE AFsA vk ol 3
A4S s 2EZY Y reducer @A A APst= A2
el g gy gdo B wmEs s =4

AE Fdo] Ut olF H& Y RIS w29

o] filtering.py< ol o2 ZA ] reducer® Ab-&3F

£om

<3E2> filterpy L=

#!/usr/bin/python
# filter.py : Hadoop streaming®] reducer <= Al-&
import sys
def read_mapper_output(file): # fileZ 58 3= T2
HolHE dAFE g

for line in file:
o

n.
He

1 9] white

[es

yield line.strip() # line
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if __name__ == "_main__"

spaces A A U4 IAF

def main():

for data in read_mapper_output(sys.stdin): # stdin&

23 dele g we

try:
#9y He s § IR UHEFE I
x:x.strip(),

tokens = map(lambda

data.split(’\t"))

QueryID = tokens[0].strip()
SubjectID = tokens[1].strip()
IDentity = float(tokens[2].strip())
Coverage = int(tokens[3].strip())
Qstart = int(tokens[6].strip())
Qend = int(tokens[7].strip())
Sstart = int(tokens[8].strip())
Send = int(tokens[9].strip())
# 72t 218 HAe & 210E RSk DR

U=

if QueryID != SubjectID and IDentity >= 96

and Coverage >= 38:

if Qstart != 1 and Qstart != 2 and Qstart

= 75 and Qstart != 76 and\

Qend != 1 and Qend != 2 and Qend !=

75 and Qend != 76 and \

Sstart != 1 and Sstart != 2 and Sstart

= 75 and Sstart != 76 and \

Send != 1 and Send != 2 and Send !=

75 and Send != 76:

pass
else:
print  "%s,%s"%(QueryID, SubjectID)

# key, value g2 #¥

except ValueError:

pass # o] LAA] pass
except IndexError:

pass # o8 WA A pass

” ”e

main()
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¥3> edge WYL Z5E zone ¥ AA: Map I

public void map(LongWritable key, Text value, Context
context)
throws IOException, InterruptedException {
/) FEAR NFoE 4Y BALS Y

String[] tokens = value.toString().split(",”);

context.write(new Text(tokens[0].trim()), new
Text("|"+tokens[0].trim()));
context.write(new Text(tokens[1].trim()), new

Text("|"+tokens[1].trim()));
)

<¥E4> edge HL 25 zone }Y AA: Reduce 3

public void reduce(Text key, Iterable<Text> values,
Context context) throws IOException, InterruptedException
{

Text nkey = new Text(), nvalue = new Text();

Text value = values.iterator().next();

context.write
(new Text(key.toString().trim()+”,"+value.toString ().trim()),

new Text());

<35> 194 Map 5

// 1A Map g
public void map(LongWritable key, Text wvalue, Context
context)
throws IOException, InterruptedException {
String[] tokens = value.toString().split(”,”);
if(tokens.length == 2 && tokens[1].charAt(0) == '|") {
// zone file 1 A9 - ¢ AN HAIZ=E HAF
context.write(new Text(tokens[0].trim()),
new Text(value.toString().trim()));
) else {
// edge file )1 A% - F Mo dz=F 9AF
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context.write(new Text(tokens[0].trim()),

new Text(value.toString().trim()));
context.write(new Text(tokens[1].trim()),

new Text(value.toString().trim()));

}

context.progress(); // task®] progress X il

<¥E6> 1974 Reduce ¥

// 1&A] Reduce 5
public void reduce(Text key, Iterable<Text> values,
Context context)
throws IOException, InterruptedException {
Markablelterator<Text> mitr

= new
Markablelterator<Text>(values.iterator()); //
Markablelterator <1

Text zone = new Text();

Text value = new Text();

mitr.mark(); // Markablelterator v}
while(mitr.hasNext()) {
value = mitr.next();
if(value.toString().split(”,”)[1].charAt(0) ==

1A
zone.set
(new Text(value.toString().split(”,”)[1].trim()));
}
)
mitr.reset(); // Markablelterator % 7|3}

while(mitr.hasNext()) {
value = mitr.next();
if(value.toString().split(”,”)[1].charAt(0)
1) A

context.write(value, zone);

}

context.progress(); // task®] progress X1l

3.3 D2Clustering A1H] 2=
B739 Qe ZH 2 7o HE duyZe oAf =

Z(pseudo code)e} 48 Ihd o]ty

<37> D2Clustering 4 ¥

- Original fasta File List
O_filel_path
O_file2_path

- New fasta File
new_file_path

- Original Cluster Path
cluster_path_inHDFS

<E8> D2Cluster QA T =

1. make format db for new fasta file
2. run blast new fasta file to new fasta formatdb
3. make zone file for the result of blast new fasta file
4. for each file x in Original fast file list
4-1. run blast file x to new fasta formatdb

5. merge files from 4-1, 3 to orgininal cluster path

6. run cluster algorithm on the result of 5

4. 22 2 BF AT Wy

B oERAAE 4% 97 A BAL 9% dolge)
B EYES S Moz T AR Bl
WESS 24 AFP) A FRD olsish AF s
@ 7l%d U@ oA wBe F 2T AT FANE 2
Aekel el Bgegon, 45 4T Agel ene B
A3 e e A4 @ dex aF AR x4e WA
2 A g9 $F Ao Fe= AWk

A FRFL AW AN Ao wRE FEolAw
YT A%H AT B o 2 /164, ZAH ZRE
AhE 5 9 Aotk EE W $3 A7 F49 4
2 wgon, Ax WEY dold A FYFES ARG
Wyl ol B @ Fol A gete] #§ AseEs W
AN 5 Qe Aol

FoEs
[1] J. Shendure, H. Ji. 2008. Next-generation DNA
sequencing. Nat. Biotechno. 26:1135-1145
(21 E. R. Mardis. 2008. DNA
sequencing methods. Annu. Rev. Genomics Hum. Genet.
9:387-402
[8] 1A, FeptE HFES o]§e 7 4G do]E o]
A% A F A4, 2010
[4] J. Dean and S. Ghemawat, "MapReduce: simplified data
processing on large clusters,” OSDI 2004
[5] Hadoop. http://hadoop.apache.org/
[6] BLAST. http://blast.nchi.nlm.nih.gov/Blast.cgi
[7]1 J. Cohen,
Computing in Science and Engineering, July/August 2009

Next-generation

2

contig assembly°l 73t

il

"Graph twiddling in a MapReduce world,”

- 1161 -





