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HPC = High Performance Computing
What is HPC? Types of HPC ?
Can | solve my problem with HPC ?

P 2
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HPC & Bioinformatics Application
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Open Source for Bioinformatics
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High performance computing brings together computers,
software, and expertise 1o solve problems too difficult 1o
solve effectively by other means.

Source: http://insidehpc.com/whatishpc/WhatIsHPC.pdf


http://insidehpc.com/whatishpc/WhatIsHPC.pdf

Simulated crash tests improve auto safety in more scenarios
than could be tested in the real world
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Too dangerous

Source: http://insidehpc.com/whatishpc/WhatIsHPC.pdf


http://insidehpc.com/whatishpc/WhatIsHPC.pdf

HPC helps find just the right place for tens of thousands
of products In stores all over the world

Too time consuming

Source: http://insidehpc.com/whatishpc/WhatIsHPC.pdf


http://insidehpc.com/whatishpc/WhatIsHPC.pdf

HPC helps businesses manage and track billions of packages
as they move around the globe

Too complex

Source: http://insidehpc.com/whatishpc/WhatIsHPC.pdf


http://insidehpc.com/whatishpc/WhatIsHPC.pdf

HPC gives doctors and scientists a window into the chemistry
of our bodies to help develop new drugs and treatments

Too far beyond other
tools

Source: http://insidehpc.com/whatishpc/WhatIsHPC.pdf


http://insidehpc.com/whatishpc/WhatIsHPC.pdf
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Source: http://blog.tice.de/a _icons/icons/512%20Time%20Machine.png
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http://blog.tice.de/a_icons/icons/512%20Time%20Machine.png
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http://pinedakrch.files.wordpress.com/2007/07/
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Source: http:// www.nchc.org.tw
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http://www.nchc.org.tw/
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Source: http://www.scel.co.jp/folding/en/dc.html

Mainframe\ PC | Linux\ Internet
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http://www.scei.co.jp/folding/en/dc.html

1997 Volunizzr Coroiiing

1999 SETIOHOME

2009 Glooys Tooll<is ~

g, the globus toolkit®
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Source: http://gridcafe.web. ce. ch/gridcafe/whatisgrid/whatis.html

Mainframe"\ PC | Linux Iinternet Virtual Ory.
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http://gridcafe.web.cern.ch/gridcafe/whatisgrid/whatis.html
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Source: http://mmdays.com/2008/02/14/cloud-computing/
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http://mmdays.com/2008/02/14/cloud-computing/

=

EVOLUTION

£

(OR Is IT7)

Source: http://cyberpingui.free.fr/humour/evolution-white.jpg


http://cyberpingui.free.fr/humour/evolution-white.jpg
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Source: http://media.photobucket.com/image/falling%20ground/preeto f10/falling.jpg


http://media.photobucket.com/image/falling%20ground/preeto_f10/falling.jpg
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SLNST (Busic Loczl Algumsni Sazrei Tool)

] ] <
http://blast.ncbi.nim.nih.gov/ ("_: NCB]
National Center for Biotechnology Information

BLAST is an algorithm for comparing primary biological
sequence information. (BLAST * &t 4 4 A 5[ & 245)

— the amino-acid sequences of different proteins

— the nucleotides of DNA sequences

(540 2 3o Feng @A 7 DNA E 7| %4 ik )
R IR A (A R ) AT £ F 4 7 A AT
REL D@ TP AR RS AR R AR A o L B R REIE- BO B o
ABE DA g 4 REAEHER DO E 7 | foor & 35 5 7 2. ¥ endp B o
PR AL D B AR FITORET RV BRI AT

Source: http://zh.wikipedia. org/w/index. php?title=BLAST (2 # ¥ & )&variant=zh-tw


http://blast.ncbi.nlm.nih.gov/
http://zh.wikipedia.org/w/index.php?title=BLAST_%5C(%E7%94%9F%E7%89%A9%E8%B3%87%E8%A8%8A%E5%AD%B8%5C)&variant=zh-tw
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10l BL ST

http:/lwww.mpiblast.orgl
An open-source, parallel implementation of NCBI BLAST
FrE

— Database fragmentation

— Query segmentation

— Parallel input/output

E G L

=N

— Tnz Design, lmolzmeniziiion, and Evzluziion of molsSLAST,
— http://www.mpiblast.org/downloads/pubs/cwce03.pdf

il B

— TurboWorx TurboBLAST

— Parallel BLAST by Caltech


http://www.mpiblast.org/
http://www.mpiblast.org/downloads/pubs/cwce03.pdf
ftp://anonymous@saf.bio.caltech.edu/pub/software/molbio/
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 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®

hﬁﬂfﬁxlﬂr/w./

ASCC

ACADEMIA SINICA
Computing Center



http://goc.pragma-grid.net/applications/biogrid/mpiBlast-g2/README.mpiBLAST-g2.html
http://goc.pragma-grid.net/applications/biogrid/mpiBlast-g2/example/EXAMPLE.mpiBLAST-g2.html
https://www.nbcr.net/pub/wiki/index.php?title=MpiBlast-G2_with_GT4

g

toolkit.or

www.globus

he globus toolkit®
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: Map Task 1 | : Map Task 2 | : Map Task 3 |
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| 1 L '
| I L '
| 1 L '
| 1 L '
| 1 L '
| klow klow k2w kel | | k3o kdw kd v ki | I ked v kel owv k3w I
| Partitioning Function | | Partitioning Function I | Partitioning Funetion I
J

— — — 1_ —_— = =
Sort and Group
klvwvwvyw | k3w

(n

Reduce Task 2

Sort and Group
kd v v v

$6¢

Reduce Task 1

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


http://labs.google.com/papers/mapreduce.html

Cloyd st AST

* #CloudBLAST: Combining MapReduce and Virtualization on Distributed
Resources for Bioinformatics Applications”, eScience 2008

e ¥ : 3 * MapReduce ;7 & ;27 BLAST :# &

(a) Worker 1 StreamInputFormat
BLAST S, to D *_,___,,/-’ ‘*———\\_*
Split into chunks
= 7 AR O =5eq1 based on new line. | CCAAGGTT
If;P_”t i AACCGGTT >seq3
= {81, ..., Sk} = {8yl -, 5} »5802 GGTTAACC
Worker 1 ﬁﬂ%GGG
BLAST Sito D StreamPatternRecordReader splits
chunks into sequences as keys for
() Worker 1 the mapper (empty value).
S e o, TR g =seE
Input sequences el = AACCGGTT GGTTAACC
5={5] G-} 4 | 1, --.. Im /Rl :--—SEC]E }EECM
R el CCAAGGTT TTAACCGG
BLAST 51 to D, ¥ v
BLAST BLAST
T Mapper Mapper
Fi= {r[i-]:l":d".- --oq Tk Worker 1 . :
BLAST Sito Dy BLAST output is
; 2 written to a local file.
5i= {Sp1rartl, -, S Worker i i part-00000 part-00001
BLAST 5;to Dy S ——
DFS merger
Figure 1. Parallehization of BLAST: (a) mput sequences are partiioned :
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AWS Access Key OS59F 2VTX JAS TEW 2MGRO2

AWS Segretiey [ sassssssssssssssssssssssssssssssssssssss

Add Machine | RefreshTable | StopAl | ResetlognKeys |  About

Status Public Name Internal Name

1 LN eCc2=67-202-36-153. compute- 1. amaronaws.com domil)=12-31-38-00-6C <{8.compute-1.ntermal
2 rUNMENG ec267-202-24-5 3. compute- 1. amazonaws. com domil-12-31-38-00-29-8 1.compute- L.internal
3 rUnning ecd-72-44-45-12.7-2. compyute- l.amazonaws.com gomiJ-12-31-35-00-35-12.2-2. compute- Linternal
4 FUMNINg ecd-T2-44-47-251.7-2.compute- l.amazonaws.com  domill-12-31-3500-40-71.2-2. compute- Linternal
5
[

€ >

Worker Threads: 0

machines statis table updated #

machines status table updated
machines status table updated
machines status table updated
machnes status table updated
machines status table updated
machmes status table updated
machines status table updated
machines status table updated
machines status table updated

r 45— o1 @ L 00:18/06:13

Video: http:lIlwww.runblast.comlvideos/runblast-blastwizard.swf


http://www.runblast.com/videos/runblast-blastwizard.swf
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Dozr Solre2 15 yollrs Frizad 4

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

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

C++ Bio Sequence Library

— http://libseq.sourceforge.net/

— C++ R AR 7 L 37 50 5 B

Bio-SPICE - http://biospice.sourceforge.net/

BioEra - http://bioera.net/

~ W83 OB 182 RGBT 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/
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Q1:
A1:

Q2:
A2:

Q3:
A3:

Q4:
A4:

Q5:
A5:

Q6:
AG:

What is HPC? P3| B & F ?
HPC it B3 & T %A W ~ Bl fr— 3% o
L6 N R FELeRt 4 o

Types of HPC? 3 i# & F chfdi g 3 wRi ?
Mainframe, PC Cluster, Parallel, Distributed, Grid, Cloud

AT AR T A s ZRER

Can HPC solve all your problems‘? BiEFEE T ﬁi'# A-rs R4 ?
No. BT Y &2/ 915 FPRE > L MMENY &5 o7k o

What is PC Cluster? ¥ 3} & mE R ?
Cluster = lots of PCs. X% T %% P MR8 4= % » ?D{%.ﬁ: o

What is Grid? ®3] o e:iE ¥ ?
Grid = Cluster of Cluster. 3 F 8 & 3 FARL 5 - A dhd & o

What is Cloud? 3] 2248 H 2
Cloud = lots of Virtual Cluster. 2+ 37 Wz 8 3 S i & o
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http://trac.nchc.org.tw/cloud
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