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Research of dynamic programming local alignment algorithm

acceleration based on a new type of graphics hardware

ZHANG Lin
(College of Life Science,Zhejiang Chinese Medical University, Hangzhou 310053, China)

Abstract ; This paper is aimed to explore biological sequence local alignment method with accuracy, efficiency, low
—cost and universality. We presented dynamic programming local alignment algorithms with higher accuracy than the
other local alignment algorithms, such as lattice diagram algorithm and heuristic algorithm, in computer and
mapped it to the graphics hardware by stream model to speed up the algorithm. The alignment time and million cell
updates per second (MCUPS) were used to evaluate the performance of the accelerated algorithm by an example of
database alignment scanning. The result showed that the accelerated algorithm greatly improved the alignment speed
and ensured the alignment accuracy at the same time. The alignment speed averagely was 14.5 times and maximally
22.9 times as fast as that of heuristic algorithm with highest speed at present.
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1.1 SEadfast

FEL AN T 4R CPU ; Intel B %5 17 4960X (4 %
4 GHz 15 MB =4 %1% ) ; N 1f: DDR3 (16 GB) ; fifi
#:1TB .

3FEA TR R (BB, & A
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Geforce GTX 780Ti, %% I iR FC B 19 HE i 43531l
iB17,
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E(i,j)=max{E(i-1,j=1) +c(Y[i],Z[j]);
E(i-1,j)-1;E(i,j-1)-1;0f
SIS BT J 0 L BRI A R E HAK
SCPRANE .
i=1;
while(i<=p)
%
=1
while (j<=q)
Hf(E(-1,j-1)+(Y[i],Z2[j])> E(i-1,j)-1)
E(i,j)= EG-1,j-1)+c(Y[i],Z[j]);
else
E(i,j)= E(i-1,j)-1;
if(E(i,j)< E(i,j-1)-1)
E(i,j)= E(i,j-1)-1;
if(E(i,))<0
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2.1.3  FIFH B ERAL L XT3 Fig.1 Data relativity of recursion marking
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define GY GZ; //{FHUBI XS4 iy
1=p,j=q; T4

while (i>0&&j>0&& E(i,j)! =0)
%
()= = B(G-1,j-D)+e(Y[i],2[j]))
{GY=1;GZ=j; i——;j——3 |
else if (E(i,j)= =E(i-1,j)-1)
[GY =i;GZ =* =" i——; |
else
{GY =="36GZ =j;j——;1
}
rollback (GY) ; rollback (GZ);//
P9 B R
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Fig.2 The mapping process of recursion marking
T : (a) BBIATT 20 A2 RN 5 (b) JBIATT 70 A9 WY BRI
Notes: (a) Logistic mapping of recursion marking; (b) Physical mapping
of recursion marking.
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Fig.3 Final mapping process of recursion marking algorithm
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Fig.4 Accelerated computing by the inverse diagonal
rule on the graphics hardware

TE: (a) WXF ML L RORS ST B RUER  (b) WX A2k LIRS .

Notes: (a) Computing rule of inverse diagonal: (b) Parallel computing of inverse diagonal.
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Fig.5 Computing scoring matrix on the graphics hardware
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Table 1 Performance evaluation results in time
EMFIHE SSEARCH(Sfii . #3)  Geforce GTX 760( Bifi:#))  Geforce GTX 770( . #)  Geforce GTX 780Ti( Hifi . %))
73 52.9 15.1 13.0 10.8
137 101.3 17.1 14.7 12.2
233 170.5 20.1 17.3 14.4
426 328.9 31.8 27.3 22.8
949 686.1 63.0 54.2 45.2
1 009 789.5 57.7 49.7 41.4
2 139 17159 113.0 97.2 81.0
4113 3419.9 208.2 179.2 149.3
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Fig.6 Performance comparison in MCUPS
7 :A:SSEARCH, B ; Geforce GTX 760, C ; Geforce GTX 770, D ; Geforce GTX 780Ti,,
Notes: A;SSEARCH, B: Geforce GTX 760, C : Geforce GTX 770,D ; Geforce GTX 780Ti.
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