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Win32 API

WIin32

CRITICAL_SECTION lock; API
HANDLE threads[threadsCount];

for (total = 0, row = 0; row <= scene.window.height; row += blockSize[X])
for (col = 0; col <= scene.window.width; col += blockSize[Y], total++) {
PRectangle *pProblem;
pProblem = (PRectangle*)allocator.Alloc(sizeof(PRectangle));

assert(pProblem != NULL); DWORD WINAPI Render(void *args) {
pProblem->left = col, pProblem->bottom = row; forGH{ : )

. . /* lock Critical section object */
pProblem->width = EnterCriticalSection(&lock);

(col + blockSize[X] <=
= *
scene.window.width) ? blockSize[X] : /* fetch next problem from queue */

PRectangle *pProblem = (PRectangle*)Queue_Pop(&problems);
scene.window.width - col + 1;

pProblem->height = (row + blockSize[Y] <= /* terminate loop if there are no problems left in queue */
scene.window.height) ? blockSize[X] : if (pProblem == NULL) {
LeaveCriticalSection(&lock);

scene.window.height - row + 1; break:

Queue_Push(&problems, pProblem); }

/* unlock Critical section object */
LeaveCriticalSection(&lock);
/* initialize critical section object */
/* render part of image */
Scene_Render(&scene, image.pPixels, pProblem);
/> create threads */ allocator.Dealloc(pProblem);

for (inti = 0; i < threadsCount; i++) }
threads[i] = CreateThread(O, O, Render, NULL, O, NULL);
/* finish thread */

/* wait for threads to complete */ = A
WaitForMultipleObjects(threadsCount, threads, TRUE, INFINITE); 1

InitializeCriticalSection (&lock);
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OpenMP*

for (total = 0, row = O; row <= scene.window.height; row += blockSize[X])
for (col = 0; col <= scene.window.width; col += blockSize[Y], total++) {
PRectangle *pProblem;
pProblem = (PRectangle*)allocator._Alloc(sizeof(PRectangle));
assert(pProblem = NULL);
pProblem->left = col, pProblem->bottom = row;

pProblem->width = OpenMP

(col + blockSize[X] <=
scene.window.width) ? blockSize[X] :
scene.window.width - col + 1;
pProblem->height =
(row + blockSize[Y] <=
scene.window.height) ? blockSize[X] :
scene.window.height - row + 1;

Queue_Push(&problems, pProblem);
}
#pragma omp parallel default(shared)
{
#pragma omp for schedule(dynamic)
for (int processed = 0; processed < total; processed++) {

PRectangle *pProblem; (@) PEN MP
#pragma omp critical

{

/* fetch next problem from queue */

pProblem = (PRectangle *) Queue_Pop (&problems);
}
/* render part of image */
Scene_Render (&scene, image.pPixels, pProblem);
allocator.Dealloc (pProblem);

S
1

19 ® Aug 3-4, 2006

© 2008, Intel Corporation. Software




=9

. ®\VTune™
ﬁme‘ — /
Performanice
Analyzers ®
= mg /
“‘I’Etad Profiler
)
(intet)
20 ® Aug 3-4, 2006
© 2008, Intel Corporation. Software




w4 VTune(TM) Performance Environment - [Thread Checker - Activity: 03:17 PM,
JJE File Edit View Activity Configure Window Help

(TC: primes.exe)]

D - Severity Count # IstAccess[Source Line] Short Description + 2nd Access[Source Line]

o 9590 "2_openmp.cpp"14 Write -= Write data-race "2_openmp.cpp"14
o 9590 "2_openmp.cpp":14 Read ->Write data-race "2_openmp.cpp":14
o 1 "2_openmp.cpp"5 Thread termination "2799/\pp”:5

| 1st Access |v|Stack:|main "2_openmp.cpp“:‘|4/ \7/
REBR L2 7(%]
/

long factor = 3;
while ( number % factor
if ( factor == number )

Intel

} ) Thread Checker

printf({ "Found %d primesin",
|

| 2nd Access |v|Stack:|main "2_openmp.cpp"14

E RERR | LN AV BB

Source

long factor = 3;
while ( number % factor ) factor += 2;
if ( factor == number )

primes|[ number of primes++ = number;

}
printf (

|
Source View | Stack

For Help, press F1
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% VTune(T M) Performance Analyzer - [Source Yiew - [C:\VTune\demo_prob.c]] (= | E|E|

%Eile Edit View Activity Configure Window Help = & rmance Anahyzer - [Call Graph - fCaf
[ty Comfiqurs W Hep
= S B 4] B & D |Activig] (Sampling] o

B =g SF

Class (237) | Calls (297) | Sl Tvme (297) | Total Teme (297) | & |

EoR £
Source Clnckticky

02255 [kl = (doukle) Kk
Ox22&F [k] = alk]
Om22E5 (k] = alk]

(3=0;3<8; 3 . VTune
i = i*N + 39;
O Performance
for (ii=0; ii<stx HI'IB'L-"ZEI'S
for (k=ii;k<H;k+==tr

ik = i*N + k;:

K3 = K*N + 39;

c[ij] += alik]l*blkil:

}

4 | >
Function Summary Sampling Results [GCARLET-MOEL
Address |Size Function Clockticks (127)
| ————— |——— Selected Range ——— |
0x10B0| Ox62E|(main
0x2140

[FEre I [ — -
QL s aTH

For Help, press F1
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(TP: primes_a_openmp.exe)] !H E

== x|

v VTune(TM) Performance Environment - [Intel® Thread Profiler - File: 08:35 PM,
J|E Fle Edit View Activity Configure Window Help

== 0 R Q W =l

[¥ Show Thread Activity
B Thread active/unknown

Time (seconds)

pusfe ¥

Thread inactive
I+ Show Cntical Path

Cruise
| = Hiock
: = |mpact
@ Overhead
v Show Forks/Joins
Intel SuIk

Thread Profiler ~ Join

S0 ) N

Ciitical Paths | Profile  Timeline |

For Help, press F1
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const int MINPATCH = 150;
const int DIVFACTOR = 2;

typedef struct work_queue_entry_s {
patch pch;
struct work_queue_entry_s *next;
} work_queue_entry_t;
work_queue_entry_t *work_queue_head
work_queue_entry_t *work_queue_tail

NULL;
NULL;

void generate_work (patch* pchin)

{
int startx, stopx, starty, stopy;
int xs,ys;

stopy= pchin->stopy;

if(((stopx-startx) >= MINPATCH) || ((stopy-starty) >= MINPATCH)) {
int xpatchsize = (stopx-startx)/DIVFACTOR + 1;
int ypatchsize = (stopy-starty)/DIVFACTOR + 1;
for (ys=starty; ys<=stopy; ys+=ypatchsize)
for (xs=startx; xs<=stopx; xs+=xpatchsize) {
patch pch;
pch.startx = xs;
pch.starty = ys;
pch.stopx = MIN(xs+xpatchsize-1,stopx);
pch.stopy = MIN(ys+ypatchsize-1,stopy);

generate_work (&pch);

-

else {

/* just trace this patch */

work_queue_entry_t *q = (work_queue_entry_t *) malloc (sizeof (work_queue_entry_t));

g->pch.starty = starty;

g->pch.stopy = stopy;

g->pch.startx = startx;

g->pch.stopx = stopx;

q->next = NULL;

if (work_queue_head == NULL) {
work_queue_head = q;

T else {

work_queue_tail->next = q;

work_queue_tail = q;
3
3

void generate_worklist (void)

patch pch;

pch.startx = startx;

pch.stopx = stopx;

pch.starty = starty;

pch.stopy = stopy;

generate_work (&pch);
3

bool schedule_thread_work (patch &pch)

EnterCriticalSection (&MyMutex3);
work_queue_entry_t *gq = work_queue_head;
if (g '= NULL) {

pch = gq->pch;

work_queue_head = work_queue_head->next;

LeaveCriticalSection (&MyMutex3);
return (q !'= NULL);

3

generate_worklist ();

© 20086, Intel Corporation.

#include "tbb/ParallelFor.h"
#include *‘tbb/BlockedRange2D.h""

ParallelFor (TBB::BlockedRange2D<int> (starty, stopy + 1,
grain_size, startx, stopx + 1, grain_size), parallel_task ());
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