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Information Versus Available Storage
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200 of London’s 2004 Walmart
Traffic Cams Transaction DB
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Imaging Data
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Total digital data to be created this year 270,000PB oo

Phillip B. Gibbons, Data-Intensive Computing Symposium

Source: http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf 99
Source: http://lib.stanford.edu/files/see pasig dic.pdf
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Compute Power

Capacity vs. Usage
(Traditional Data Center)
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Actual Usage Dissatisfaction

Planned Capacity

N
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Open Bioinformatics Foundation - http://www.bioinfomatics.org

— BioPerl - http://bio.perl.org
— BioPython - hitp://biopython.org
— BioPHP - http://biophp.org
— BioJava - http://biojava.org

C++ Bio Sequence Library
— http://libseq.sourceforge.net/

— CH++ RN T I 94 & X B

Bio-SPICE - http://biospice.sourceforge.net/
BioEra - http://bioera.net/
— JRIGA S &m0 TR EERIRIRIE o

NCBI Viewer - http://ncbiviewer.bravehost.com/


http://www.bioinfomatics.org/
http://bio.perl.org/
http://biopython.org/
http://biophp.org/
http://biojava.org/
http://libseq.sourceforge.net/
http://biospice.sourceforge.net/
http://bioera.net/
http://ncbiviewer.bravehost.com/

SLATT (Busts Loszl Algnment Sozirsi Tuul)

http://blast.ncbi.nim.nih.gov/ ;)
National Center for Biotechnology Information

BLAST is an algorithm for comparing primary biological
sequence information. (BLAST A& A4 /5 7] 69 £ 2545

— the amino-acid sequences of different proteins

— the nucleotides of DNA sequences
(Bl : FREGHGE L7 DNA 57 4 H 8 )

Flig : WHE L (o ZR) R0 ER» TELGEABALATF
B AR AR X ERAR B MG F] 0 AL B B k50 1% o
R B L RAEHRF I F B éﬁ/%ﬁlﬁaﬁﬁ«;«%—%kéﬁ §'J<Fa“t] B A8 B o
BATEAE C ERFFI TR E L ETRHE » B FABRY

Source: http://zh.wikipedia.org/w/index.php?title=BLAST ( % 4y ¥ R % )&variant=zh-tw



llllllllllllllllllll

lllllllllllllllllll

1t 9zsiapr 92

"

Mlzislzie) 2
Scheduler




@
ln

VN EAN

JOI0000Y
IVIESIISS]

Aele] ] 2 S
TOTAVY AN



MPISLNAS)

http:// www.mpiblast.org/
An open-source, parallel implementation of NCBI BLAST
HFEL

— Database fragmentation

- Query segmentation
— Parallel input/output

=L = A
XA HE A

— Tnez Dasign, lmplementation, and S2valuzaiion of mpl2LAST,
— http://www.mpiblast.org/downloads/pubs/cwce03.pdf
AT R

— TurboWorx TurboBLAST

— Parallel BLAST by Caltech
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MPISLAS Ao

 mpiBLAST-G2 is an enhanced parallel program of
LANL's mpiBLAST. It is based on Globus Toolkit 2.x and
MPICH-g2.

* Bioinformatics Technology and Service (BITS) team of
Academia Sinica Computing Centre (ASCC), Taiwan

— The MPIBLAST-g2 Introduction
— MPIBLAST-g2 Example
— mpiBlast-G2 with GT4

g, the globus toolkit®

__0*

4mwwmmwf

ASCC

ACADEMIA SINICA
Computing Center
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AWS Access Key | 0S4 ZVTX3AS TEW 2MGBO2

AWS Secret Key i"'.'.. e ————

Add Machine | RefreshTable | StopAl | Resetiognkeys |  About
Status Public Name

1 tunrl:m itc:ﬁ?-mz-fﬁ-lﬁlcmtﬂ-l.a"'larma-;.f..cnr.':

2 rUnning ec267-202-24-53. compute- 1. amazonaws. com

3 FUNMEng ecd-72-44-95-12.7-2.compute - 1.amazonaws. com
4 FUNMIng ecd-7T2-44-47-251.2- 2.compute- 1. SMAaZONAWS. COm
5

6

<

VWorker Threads: 0

Bk | Bl |
Y N S I
p .

Internal Name

= 380060 <{8.compute-1.internal
-35-00-29-8 1.compute-1
-35<00-35-12.7-2. compute- 1. internal
-35-00-40-71.2-2. compute- Linternal

JAeT

Ll L L L
=k s |

machines status tabls updated
machines status table updated
machines status table updated
machines status table updated
machines status table updated
machines status table updated
machnes status table updated
machines status table updated
machines status table updated
machines status table updated

r -4,

% @ L 00:18/04:13

2,

Video: http://www.runblast.com/videos/runblast-blastwizard.swf
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: Map Task 1 | : Map Task 2 | : Map Task 3 |
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| L b '
| L L |
I klow klowv k2w kol o | | k3w kdw kdw k3w | | ed v kel k3w |
| Partitioning Function I | Partitioning Function | | Partitioning Function I

— — — 1_ —_— = =
Sort and Group
Klovowvovw | kK3dovw

(n

Reduce Task 2

Sort and Group
kd v v

$6¢

Reduce Task 1

Ref. MapReduce: Simplified Data Processing on Large Clusters, Google



* “CloudBLAST: Combining MapReduce and Virtualization on Distributed

Resources for Bioinformatics Applications”, eScience 2008

+ 4% : &1 MapReduce &} %47 BLAST £}

(a) . Worker 1
= A8 - BLAST 5, to D

Input sequences
S= {51, ... 5}

Worker 1
BLAST S5ito D

I:b:l '|i.L.- ;
R | | orker 1
1= s Sad BLASTS, to D,

Input sequences
5= {E-]. E"_}

Worker |
BLAST S, to I

Worker1’
BLAST Sito Dy
2B
Worker 1
BLAST Sito Dy

Fi= {I[i.]:,q-m—'_. eevy Ik

Si = {35-1pmr1, -0, 5k

Figure 1. Parallelization of BLAST: (a) mput sequences are partiioned

'i11|'|"|'i E1'|.|"|‘-EFI1‘|: I:l‘.'-hﬁ.l-l I'\F'l.'ln.']'l'il"h 'i‘-\'! 1'|1'|"|£"'FI'E|:FI1"] ]‘l"I-' | 11.'|"|F.L'F|IT !11'||'] TI:"E"‘.H'E WTEE

)=

StreaminputFormat

Split intn:;u—r:im\\ﬂ

=5eq1 based on new line. | CCAAGGTT

AACCGGTT >5eq3
>seq2 GGTTAACC

>5eq4d
TTAACCGG

StreamPatternRecordReader splits
chunks into sequences as keys for
the mapper (empty value).

>5eq1 >seq3
AACCGGTT GGTTAACC

>seq2 =seq4
CCAAGGTT TTAACCGG

v ¥
BLAST BLAST
Mapper Mapper
BLAST output is |
written to a local file.
part-00000 part-00001
DFS merger
Fiomrae? TBRT ASTimo math AdfanPadiice (itran 9 caf aF 1mm11t camiianmas
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