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—| program

for(x=0; x<640; x++){
for(y=0; y<480; y++){
int luma=(img([x][y].R
+img[x][y].G o [77777 77777
+img(x][y].B)/3; \ .: 480

) ~ 777777 ///,///y
img[x][y].R=luma; o — e it
imgilyl.G=luma, | | T
img[x][y].B=luma;
}

}
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—| RaVioli
program F| RV_Image obj

img.procPix( GrayScale ); img (capsulated)

£ )proc 100%

BRERER
void
GrayScale(RV_Pixel* pix){
int luma=(pix->getR()
+pix->getG()
+pix->getB())/3; L
pix->setRGB(luma,luma,luma)

} 77 480
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int main(){
int array[N];
for(int i=0;i<N;i++)

array|i]=i;

O 5: parallel for 00O O0O00O0OOOO0O

class Parallel{
private:
int array[N];
public:
Parallel(int array_ptr[]):array(array_ptr){}

void operator()(const blocked range<int>& range)const{
for(int i=range.begin();i<range.end();i++){
array|[i]=i;
1
b

int main(){
int array[N];
Parallel obj(array);
parallel_for(blocked range<int>(0,N),obj,auto_partitioner());

}

O 6: parallel for OO0 000000000
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,/00000
class _proc_tbb{
private:
RV Imagex Img;
void (* UserProgram)(RV_Pixelx);
public:
_proc_tbb(RV Image* Img,void (* _UserProgram)(RV _Pixelx))
:Img(Img),UserProgram(_UserProgram){}

void operator()(const blocked range2d<int,int>& range)const{

blocked_range2d<int,int>::row_range_type w=range.rows();
blocked_range2d<int,int>::col_range_type h=range.cols();
for(int y=h.begin();y<h.end();y++){

for(int x=w.begin();x<w.end();x++){

UserProgram();
133
b

/000000

void proc_tbb(void (* UserProgram)(RV_Pixelx)){
_proc_tbb obj(this,UserProgram);
parallel_for(blocked range2d<int,int>(0,width,0,height),

obj,auto_partitioner());

O 7:parallelfor 0000000000 0O0OOOOO

gobobobodgbboobbuooboodobbuoobobooobbuobobooob
O00000 parallel for OO0 000000000000 OOODOODOOOO

00 parallel for OO O ORaVioiDODOOOOOOOOOOOOOORaViolilOd

O000o0o0oobooooooooubOd procOOOOparallel for00000OO0O
O0O00d0 proctbbODODOODOOOOOO O700DODO

goboobbuoobboobbOdRVImageD OO0 OOO0OOOOODDO

0 Img(400)0000000 UserProgram D 00000 (h00)0000000
goboboboooobbooooobobbooouoobDbb UserProgram OO 0O
000 (1301600)0 operator() 00000000000 OOOOOOOODOOO
0000000000000 blocked range2d<int,int>0 000000 (1000)00



13
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1 int main(){

2 RV_Image img;

3 readBMP(img);

4 img.proc(GrayScale); // RaVioli

5  img.proc_tbb(GrayScale); // RaVioli/TBB
6 }

g8 ouuggooouoodn
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ggbbbuooodgbbobuooououooobobbboodobobbboooobobodad
gboggdgbbboooobbboooobbboooobbbbuoooobobod
ggbbbuogobbouoooobboooobbboooobbbuoooobn
ggbbobuggobbbouooobobboooobbobuoooobbbuoooobon
ggbbobuogoobbbuoooobobobuoooobobboooooboo
ggbbobuooobobboooobbobuooobobboooobbbuoooobn
ggbbobuogoobbouoooobboooobbbuoooobbbuoooobon
gogbobobboooobbbbuoooobbbooooobbbboooooboboo
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00)000D0OD0ODO00000000000000000o0o0oooooooooog
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/00000
class _proc_tbb_reduction{
private:
RV _Imagex Img;
void (* UserProgram)(RV_Pixelx);
void (* Reduction)();
public:
_proc_tbb
(RV_Imagex Img,void (x_UserProgram)(RV_Pixelx),void (x_Reduction)())
:Img(Img),UserProgram(_UserProgram),Reduction(-Reduction){}

void operator()(const blocked range2d<int,int>& range)const{
blocked _range2d <int,int>::row_range_type w=range.rows();
blocked _range2d <int,int>::col_range_type h=range.cols();
for(int y=h.begin();y<h.end();y++){
for(int x=w.begin();x<w.end();x++){
UserProgram();
13
Reduction();
}
b

,/000000

void proc_tbb(void (% UserProgram)(RV_Pixelx),void (x Reduction)()){
_proc_tbb_reduction obj(this,UserProgram,Reduction);
parallel _for(blocked range2d <int,int>(0,width,0,height),

obj,auto_partitioner());

o bbuoggobbboggbbobuoooobboood
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1 int count=0;
2 __thread int local_count=0;

spin_mutex mutex;

= W

void Increment(RV_Pixelx p){
// count+=1;
local_count+=1;

H

© o N o O

10 void Reduction(){

11 spin_mutex::scoped_lock lock(mutex);

12 count—+=local_count;

13 local_count=0;

14 }

15

16 int main(){

17 RV_Image* Image;

18 Image—>proc_tbb(Increment,Reduction);

19 }

g1 ogbbbboooobboboooobbboooon
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200000000000 bo0buoobboobooboboobbooobOon
ggbbbuodgobbbouooobobbbobooobbboooobbbuoooobobo
ggbbbuodgobbbouooobobbbobooobbboooobbbuoooobobo
ggbbbuogobbouoooobboooobbboooobbbuoooobn
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1 int global0,globall ,global2 ,global3 ,global4 ;
2 void func(RV_Pixelx p){

3 global0=100; ,/000000
4 globall=globall+p.getR(); /00000000000
global2+=1; ,/00000000000

if(global3 > p.getG()){ //0000O
global3=p.getG(); //0000
globald=p.getB(); ,/000000

© o N o O

0}
11}

U12. 000000000 bbooodan
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D0000000000000000000000000000000000000
0000000000000000004000 globall 0 5000 global20 00 O
000000000000000000000
0007000000i#0000000000000000O0O0O0O0OOOOOO
000800000000 00000000000000000000000 00
0D00000000000000000000 global300000000000000
00000000000000000000000#00000000000000
000000000000000000000000#0000000000000
0000000000000000000000000000000000000 if
00000000000000000000000000000000000000
000000000000000900000000 globald00000000000
000000000000000000000000000000000000000
00000000000000000000000000000000000000
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RV _Image* tpImg; 1
int min=INT_MAX 2

3
int sum=0; 4

RV _Coord coord;

© o N O u

void Count(RV_Pixel pl1,RV_Pixel p2){ 10
sum+=abs(pl—p2); 11

} 12
13

void Comp(RV_Doppellmagex dlmg, 14
RV_Coord Cstart){ 15

16

17

dImg—>procImgComp(Count,tplmg); 18
if(min > sum){ 19
min=sum; 20
coord=Cstart; 21

} 22
sum=0; 23
} 24
25

27
28
29
30
31
32
33
34
35
36
int main(){ 37
RV Imagex Img;
/0000000000

Img—>procBox(Comp,tplmg—>size);

38
39
40
} 41

RV _Imagex tpImg;

int min=INT_MAX

_thread int _min=INT_MAX;

int sum=0;

__thread int __sum=0;

RV _Coord coord;
enumerable_thread_specific<RV_Coord> __rv_coord;

spin_mutex mutex;

void Count(RV_Pixel pl,RV_Pixel p2){
_sum+=abs(pl—p2);
}

void Comp(RV_Doppellmagex dlmg,
RV_Coord Cstart){
enumerable_thread_specific< RV_Coord>::
reference __coord=__rv_coord.local();

dImg—>procImgComp(Count,tplmg);
if(__min > __sum){

__min=__sum;

__coord=Cstart;

}

__sum=0;

void __Comp(){
spin_mutex::scoped_lock lock(mutex);
enumerable_thread_specific<RV_Coord>::
reference __coord=__rv_coordS.local();
if(min > __min){
min=__min;
coord=__coord;

}

_min=INT_MAX;,

3

int main(){
RV Imagex Img;
/0000000000
Img—>procBox_tbb(Comp,tplmg— >size,__Comp);

}

0 13: 000

0 14: 000
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