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Parallel Classification of Image Processing Program
Based on LLLVM Architecture

WANG Shi-yu, ZHANG Sheng-bing, AN Jian-feng, HUANG Xiao-ping, BAI Hong-you

(School of Computer Science and Engineering, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; According to the main characteristics of the image processing algorithm, the conclusion that the image
processing algorithm contains a variety of parallel features is analyzed from the model of the mixed structure of the
image processing program and the dependencies and parallel features in the program. Then, according to the analysis
of the dependencies in the loop, the parallelization of the different levels of the program is found, and the loops are
classified. The different categories correspond to the different execution units, and the typical image processing
procedures are further analyzed.
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for.cond:
%0 = load i32, i32* %i, align 4
demp = iemp sk i32 %0, 10
br il %cmp, label %for.body, label %for.end

/ T [
for.body:
%1 = load 132, i32* %i. align 4
Fidxprom = sext 32 %] to i64
Farrayids = geiclemenipir inbounds [10 x i32), [10 x i32]* %A, 1320, i64
. Bidxpro
%2.= load 132, 132* Fanrayids, align
%add = add %2, 1
%3= ign 4
Fidxpros 0 164
arrayidx2 = getelemenipir inbounds [10 x 32, [10 x i32]* %A, 320, i64
. idxprom
store 32 %add, i32* Barrayidx2, align 4
b labe] %for.inc
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int main()
{

int 1,];
int A[10] ,B[10] ,C[10] ,D[10];
for(i=0;1<10;i+-+)
Ali]=Ali]+1;
for(i=0;1<<10;1++)
for(j=0;3<<10;j+-+)
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ercesigercesi-ESC2009-G2:~/baihy/build/Lib/Transforns/dependences clangs+ “lvn-
config --1ibs --1dflags --cxxflags * LoopCountPass. cpp -std=ce+dx -fPIC -shared
-0 LoopCountPass. so
ercesigercesi-ESC2000-62:~/baihy/build/Lib/Transforns/dependences opt -load ./Lo
opCountPass.so -LoopCount <t1.be> /dev/null

LoopCount 2

sinpleLoop 1

nestloop 1

ercesigercesi-E5C2000-62:~/baihy/build/1ib/Transforns/dependences
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2 br 1

8 add 2

10 sub 2

26 alloca 1
27 load 1
28 store 2
29 getelementptr 3
35 sext 1
46 Iemp 2

Xt SHGEAT ST LU AR E A AR 1R A R
FHAE B Sl A 48 4 1 S80S A 13l FaE T —
WSHAFT, ME T S A 028005 minE i 45 4
IS HOHE R AT — WA I IF L BRAH R 59 85
P T 7 RS BT — A T C AL

(OB IEEES

TN TS ARG RN AR AR A b ) R R Y
— 4l HET A S ZHAE R RE R R
Hh I FH 26 2R ARG .

WL IR e A RS 18 4 5 . BT 1

KEMEZEE REHRESMEZHEN TR
PATHRL AR TR S E L HEMNE TR
WA 58— SHOT 5 B TR AR AR O AN
B PR 22 F AR Z [ TR HEAT LA 4 Y R
ZATCRPA RS ECT 0 WU AR b i B
i R X AR A R T OGO G R HE
U H W B e A A AR DG OC & L R X R
RRZR TEAE Ul IR e v o B 1 10 24 485 10 1
KA.

(DT ETHERFRE

TEXTE PR AT 53 BT I o 32 B2 B X PR A 1) 2
FPdEAT 30T 45 5 — MBI INE

int main()

{

int i,];

int A[10];

for(i=0;i<<10;i++)

Ali]=Ali]+1;

}
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for.cond: ; preds = %for.inc, %entry
%0 = load i32, i32* %i, align 4
%cmp = icmp slt i32 %0, 10
br i1 %cmp, label %for.body, label %for.end

for.body: ; preds = %for.cond
%1 = load i32, i32* %i, align 4
%idxprom = sext i32 %1 to i64
%arrayidx = getelementptr inbounds [10 x 132], [10 x i32]* %A, i32 0, i64 %idxprom
%2 = load 132, i32* %arrayidx, align 4
%add = add nsw i32 %2, 1
%3 = load 132, 132* %i, align 4
%idxproml = sext i32 %3 to i64
%arrayidx2 = getelementptr inbounds [10 x i32], [10 x i32]* %A, i32 0, i64 %idxproml
store 132 %add, i32* %arrayidx2, align 4
br label %for.inc

for.inc:

%4 = load 132, i32* %i, align 4
%inc = add nsw i32 %4, 1

store 132 %inc, i32* %i, align 4
br label %for.cond

; preds = %for.body

for.end: ; preds = %for.cond
%5 = load 132, i32* %retval
ret 132 %5
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for(row=0; row<R; row+—+){

for(col=0; col<<C;col++){

for(i=row; 1 <<K;i++){

for(3=rcol;3<<K;j++){

output[ row ][ col |+ = weights[i][j] * input[ row 1]
Lcol+j]s

}
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ercesi@ercesi ESEZUUU 62 /ba hy/b ld/l b/Transforms/dependences clang -emit-11

vm -c -S convol -0 convolu
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ercesi@ercesi-ESC2000-62:~/baihy/build/lib/Transforms/dependence$ clang++ “llvm
config --libs --ldflags --cxxflags * ProgramAnalysisPass.cpp -std=c++0x -fPIC -s
hared -o ProgramAnalysisPass.so
ercesi@ercesi-ESC2000-62:~/baihy/build/lib/Transforms/dependence$ opt -load ./Pr
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LoopCount 1
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