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CACCRAGAZRGAGGACR AR DNA

\L (transcription)
GUGCAUCUGACUCCUGAGGAGAAG RINA
rTTTrTT\I} {translation)
VHL TP EE K protein

main( argc, argv){
byte *gx_int,*gy int;

afg unit *M,*M1,*M2,*GM, *GM1, *GM2
Xsize,yslze;
nthread,nblock;
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a.DNA
b.DNA
c.DNA
d.DNA
e.DNA

segment fault ®
compile error ®
segment fault ®
overflow ®

better program ©
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Dynamic Programming

(M(@i—1,j—1)
= match(Xi,Yj)+max<Ix(i—1,j—1)

(M — 1,j) gap
Ix(i, ) ) |E max< 1F(i — 1, j 4+ ext
¥ (i—1,j))H gap




Data Dependency
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Coalescing

3 Load M1

Strided!!!

Global Memory: GPU B {ZEYAVEC (B R Ay H o —7F& -
[AlFy CUDA Thread HELH S n]{7HL » idgsa 2

SIMD: single instruction multiple data
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Block: GPU & {5 H 451 threads 475 241 Blocks » & Block E.75—{[& Multiprocessor
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Above CUDA 3.0

Normal code ©®@ =——— good performance ©

excellent code ™ ——> excellent performance =@
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Semi Global
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Semi Global Setting

Semi_interval £ A [E] s-emi global setting Ay
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10K-10K 10K-100K

EHE

mx, yfived Wxfree yfived mxficed,yfree mx, yfree
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100K-10K
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Semi Global Setting (El & Fa 512 )

Semi_interval ¥4 [E] semi global setting B &%
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myx, yfived mxfree yfived mxficed, yfree mx, yfree

B8.25824

100K-100K
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T(n,m)
=nm+nm/2+nm/4+...
=0(nm)




Conqguer and Divide
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Semi Global Interval
 CPU: T(n,m)=0(nm)
* GPU: T(n,m)=0((n/t)m)

Alignment
e CPU: T(n,m)=0(nm)
* GPU: T(n,m)=0((n/t)m)
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Global alighment
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Global alighment
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Cache Miss
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10K-100K 100K-10K
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* https://github.com/paul90317/Semi-Sequence-Alignment-with-Cuda
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https://github.com/paul90317/Semi-Sequence-Alignment-with-Cuda
https://www.researchgate.net/profile/Bertil-Schmidt/publication/228361703/figure/fig3/AS:339931563085846@1458057408493/Data-dependency-relationship-in-the-Smith-Waterman-DP-matrix-each-cell-i-j-depends-on.png
http://disp.ee.ntu.edu.tw/research_album/%E5%BA%B7%E8%8F%AFSpeed%20Up%20DNA%20Sequence%20Database%20Search%20and%20Alignment%20by%20Methods%20of%20DSP/slides/%E6%8A%95%E5%BD%B1%E7%89%874.JPG
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