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Worldwide Dual/Multicore Processor Penetration by PC Form Factor
and Microsoft Vista* shipments
2006-2010
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processor containing two or more processor cores and Microsoft Vista* __
shipments compared with shipments of Windows XP*/NT*/2000*. . PC Server

Sources: :
Processor data: IDC Worldwide PC Semiconductor 2006-2011 Market Forecast . WII‘IUDWS XPINT/2 DUU
Windows Vista Shipments: IDC Windows Vista Economic Impact Study, 2006 . Windows Vista

*Other brands and names are the property of their respective owners
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CRITICAL_SECTION MyMutex, MyMutex2, MyMutex3;
int get_num_cpus (void) {
SYSTEM_INFO si;
GetSystemInfo(&si);
return (int)si.dwNumberOfProcessors; }
int nthreads = get_num_cpus ();
HANDLE *threads = (HANDLE *) alloca (nthreads * sizeof (HANDLE));
InitializeCriticalSection (&MyMutex);
InitializeCriticalSection (&MyMutex2);
InitializeCriticalSection (&MyMutex3);
for (inti = 0; i < nthreads; i++) {
DWORD id;
&threads[i] = CreateThread (NULL, 0, parallel_thread, i, 0, &id);}
for (inti = 0; i < nthreads; i++) {
WaitForSingleObject (&threads[i], INFINITE);
¥

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 = NULL;
work_queue_entry_t *work_queue_tail = NULL;
void generate_work (patch* pchin)
{ int startx, stopx, starty, stopy;
int xs,ys;
startx=pchin->startx; stopx= pchin->stopx;
starty=pchin->starty; 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; q->pch.stopy = stopy;
g->pch.startx = startx; q->pch.stopx = stopx;
g->next = NULL;
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if (work_queue_head == NULL) {

work_queue_head = q; John E. Stone
} else {

work_queue_tail->next = q;
¥
work_queue_tail = q;

b
¥

void generate_worklist (void)

patch pch;

pch.startx = startx;
pch.stopx = stopx;
pch.starty = starty;
pch.stopy = stopy;
generate_work (&pch);

¥
bool schedule_thread_work (patch &pch)
{
EnterCriticalSection (&MyMutex3);
work_queue_entry_t *q = work_queue_head;
if (q '= NULL) {
pch = g->pch;
work_queue_head = work_queue_head->next;

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

¥

generate_worklist ();

void parallel_thread (void *arg)

patch pch;
while (schedule_thread_work (pch)) {
for (int y = pch.starty; y <= pch.stopy; y++) {
for (int x=pch.startx; x<=pch.stopx; x++) {
render_one_pixel (x, y);}}
if (scene.displaymode == RT_DISPLAY_ENABLED) {
EnterCriticalSection (&MyMutex3);
for (int y = pch.starty; y <= pch.stopy; y++) {
GraphicsDrawRow(pch.startx-1, y-1, pch.stopx-pch.startx+1,
(unsigned char *) &global_buffer[((y-starty)*totalx+(pch.startx-startx))*3]);

LeaveCriticalSection (&MyMutex3);

#include "tbb/task_scheduler_init.h"
#include "tbb/spin_mutex.h"
tbb::task_scheduler_init init;
tbb::spin_mutex MyMutex, MyMutex2;

#include "tbb/parallel_for.h"
#include "tbb/blocked_range2d.h"
class parallel_task {
public:
void operator() (const tbb::blocked_range2d<int> &r) const {
for (int y = r.rows().begin(); y !'= r.rows().end(); ++y) {
for (int x = r.cols().begin(); x != r.cols().end(); x++) {
render_one_pixel (x, y);

b

¥
if (scene.displaymode == RT_DISPLAY_ENABLED) {
tbb::spin_mutex::scoped_lock lock (MyMutex2);
for (int y = r.rows().begin(); y != r.rows().end(); ++y) {
GraphicsDrawRow(startx-1, y-1, totalx, (unsigned char
*) &global_buffer[(y-starty)*totalx*3]);
¥

¥
}
parallel_task () {}

parallel_for (tbb::blocked_range2d<int> (starty, stopy + 1,
grain_size, startx, stopx + 1, grain_size), parallel_task ());
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CRITICAL_SECTION MyMutex, MyMutex2, MyMutex3;
int get_num_cpus (void) {
SYSTEM_INFO si;
GetSystemInfo(&si);
return (int)si.dwNumberOfProcessors; }
int nthreads = get_num_cpus ();
HANDLE *threads = (HANDLE *) alloca (nthreads * sizeof (HANDLE));
InitializeCriticalSection (&MyMutex);
InitializeCriticalSection (&MyMutex2);
InitializeCriticalSection (&MyMutex3);
for (inti = 0; i < nthreads; i++) {
DWORD id;
&threads[i] = CreateThread (NULL, 0, parallel_thread, i, 0, &id);}
for (inti = 0; i < nthreads; i++) {
WaitForSingleObject (&threads[i], INFINITE);
¥

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 = NULL;
work_queue_entry_t *work_queue_tail = NULL;
void generate_work (patch* pchin)
{ int startx, stopx, starty, stopy;
int xs,ys;
startx=pchin->startx; stopx= pchin->stopx;
starty=pchin->starty; 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; q->pch.stopy = stopy;
g->pch.startx = startx; q->pch.stopx = stopx;
g->next = NULL;
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if (work_queue_head == NULL) {
work_queue_head = q; #include "tbb/task_scheduler_init.h"

} else { #include "tbb/spin_mutex.h"
work_queue_tail->next = q; tbb::task_scheduler_init init;

b tbb::spin_mutex MyMutex, MyMutex2;

work_queue_tail = q;

¥
¥

void generate_worklist (void)

#include "tbb/parallel_for.h"

#include "tbb/blocked_range2d.h"

patch pch; class parallel_task {

pch.startx = startx; public:

pch.stopx = stopx; void vperator() (const tbb::blocked_range2d<int> &r) const {
pch.starty = starty; for (int y = r.rows().begin(); y !'= r.rows().end(); ++y) {
pch.stopy = stopy; for (int x = r.cols().begin(); x != r.cols().end(); x++) {
generate_work (&pch); render_one_pixel (x, y);

¥ ¥
bool schedule_thread_work (patch &pch) b
{ if (scene.displaymode == RT_DISPLAY_ENABLED) {
EnterCriticalSection (&MyMutex3); tbb::spin_mutex::scoped_lock lock (MyMutex2);
work_queue_entry_t *q = work_queue_head; for (int y = r.rows().begin(); y !'= r.rows().end(); ++y) {
if (q !'= NULL) { GraphicsDrawRow(startx-1, y-1, totalx, (unsigned char
pch = g->pch; *) &global_buffer[(y-starty)*totalx*3]);
work_queue_head = work_queue_head->next; ks
¥ ¥
LeaveCriticalSection (&MyMutex3); b
return (q !'= NULL); parallel_task () {}
¥ i
generate_worklist (); parallel_for (tbb::blocked_range2d<int> (starty, stopy + 1,
grain_size, startx, stopx + 1, grain_size), parallel_task ());

void parallel_thread (void *arg)

patch pch;
while gschedule_thread_work (pch)) {
or (int y = pch.starty; y <= pch.stopy; y++) {
for (int x=pch.startx; x<=pch.stopx; x++) {
render_one_pixel (x, y);}}
if (scene.displaymode == RT_DISPLAY_ENABLED) {
EnterCriticalSection (&MyMutex3);
for (int y = pch.starty; y <= pch.stopy; y++) { API
GraphicsDrawRow(pch.startx-1, y-1, pch.stopx-pch.startx+1, . .
(unsigned char *) &global_buffer[((y-starty)*totalx+(pch.startx-startx))*3]), Windows* Linux* Mac OS*

LeaveCriticalSection (&MyMutex3); 2D Tacheon




ON MyMutex, MyMutex2, MyMutex3;

return
int nthreads = get’.
HANDLE *threads = (H
InitializeCriticalSection (&M
InitializeCriticalSection (&MyWM
InitializeCriticalSection (&MyM
for (inti = 0; i < nthreads; i++)

DWORD id;

&threads[i] = CreateThread (NULL, €
for (inti = 0; i < nthreads; i++) {

WaitForSingleObject (&threads[i], INFINI
¥

sors;

nthreads * sizeof (HANDLE));

const int MINPATCH = 150;
const int DIVFACTOR = 2;
typedef struct work_queue_entry_s £

patch pch;

struct work_queue_entry_s *
} work_queue_entry_t;
work_queue_entry_t *worl
work_queue_entry_t *wo
void generate_work (pa
{ int startx, stopx, st
int xs,ys;
startx=pchin->st;
starty=pchin->

pchin->stopx;
= pchin->stopy;

if(((stopx-star ATCH) || ((stopy-starty) >= MINPATCH)
int xpatchsiz startx)/DIVFACTOR + 1;
int ypatchsi starty)/DIVFACTOR + 1;
for (ys=s opy; ys+=ypatchsize)
for (xs=s topx; xs+=xpatchsize) {
patch g
pch.st
pch.s
pch N(xs+xpatchsize-1,stopx);
pch IN(ys+ypatchsize-1,stopy);
¢ (&pch);
} else
/i his patch */
~_entry_t *q = (work_queue_entry_t *) malloc (sizeof
(work_qd entry_t));
g->pch.starty = starty; q->pch.stopy = stopy;

g->pch.startx = startx; q->pch.stopx = stopx;
g->next = NULL;
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if (work_queue_head == NULL) {
work_queue_head
} else {
work_gueue_tail->next = g
¥

work_queue_tail = q;
¥

by

void generate

q;

generate_work (&pch);

¥

bool schedule_thread_work (patch &pch)
EnterCriticalSection (&MyMutex3);
work_queue_entry_t *q = work_queue_head;

if (q != NULL) {

pch = g->pch;

queue_head = work_queue_head->next;

ian (&MyMutex3);
¥

generate_V

void parallel_thread (void

patch pch;
while edule_thread_work (pch)) {
or (int y = pch.starty; y <= pch.stopy; y++) {
for (int x=pch.startx; x<=pch.stopx; x++) {
render_one_pixel (x, y);}}
if (scene.displaymode == RT_DISPLAY_ENABLED) {
EnterCriticalSection (&MyMutex3);
for (int y = pch.starty; y <= pch.stopy; y++) {

GraphicsDrawRow(pch.startx-1, y-1, pch.stopx-pch.startx+1,
(unsigned char *) &global_buffer[((y-starty)*totalx+(pch.startx-startx))*3]),

LeaveCriticalSection (&MyMutex3);

John

E. Stone

#include "tbb/task_scheduler_init.h"
#include "tbb/spin_mutex.h"
tbb::task_scheduler_init init;
tbb::spin_mutex MyMutex, MyMutex2;

#include "tbb/parallel_for.h"
#include "tbb/blocked_range2d.h"
class parallel_task {
public:
void vperator() (const tbb::blocked_range2d<int> &r) const {
for (int y = r.rows().begin(); y !'= r.rows().end(); ++y) {
for (int x = r.cols().begin(); x != r.cols().end(); x++) {
render_one_pixel (x, y);

b

if (scene.displaymode == RT_DISPLAY_ENABLED) {
tbb::spin_mutex::scoped_lock lock (MyMutex2);
for (int y = r.rows().begin(); y != r.rows().end(); ++y) {
GraphicsDrawRow(startx-1, y-1, totalx, (unsigned char
*) &global_buffer[(y-starty)*totalx*3]);
>

¥
}
parallel_task () {}

parallel_for (tbb::blocked_range2d<int> (starty, stopy + 1,
grain_size, startx, stopx + 1, grain_size), parallel_task ());

API
Windows* Linux* Mac OS*
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MyMutex, MyMutex2, MyMutex3;
il } else {

b
b

int nthreads = get..
HANDLE *threads = (H
In|t|a||zeCr|t|caISect|on (&M
InitializeCriticalSe 8
InitializeCriticalSed
for (inti=0;i<

DWORD id;

&threads[i] = g
for (inti=0;i<

WaitForSingleO
¥

nthreads * sizeof (HANDLE)); s

const int MINPATC
const int DIVFACTOR = 2;
typedef struct work_queue_entry_s

patch pch;

struct work_queue_entry_s *
} work_queue_entry_t;
work_queue_entry_t *worl
work_queue_entry_t *wo
void generate_work (pa
{ int startx, stopx, stz

generate_V

pchin->stopx;
= pchin->stopy;
ATCH) || ((stopy- starty) >= MINPATCH)) {

patch pch;

starty)/DIVFACTOR +1;
opy; ys+=ypatchsize)
topx; xs+=xpatchsize) {

Intel

Thread Profiler

N(xs+xpatchsize-1,stopx);
IN(ys+ypatchsize-1,stopy);
(&pch);}

this patch */
_entry_t *q = (work_queue_entry_t *) malloc (s

arty :starty, g->pch.stopy = stopy;
g->pch.startx = startx; q->pch.stopx = stopx;
g->next = NULL;
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if (work_queue_head ==
work_queue_head

work_gueue_tail->next = g

work_queue_tail = q;

void generate

work_queue_entry_t *q = work_queue_head;

if (q != NULL) {

nch = g->pch;

gueue_head = work_queue_head->next;

void parallel_thread (void

~~ule_thread_work (pch))

NULL) {
q; #include "tbb/task_scheduler_init.h"
#include "tbb/spin_mutex.h"
tbb::task_scheduler_init init;
tbb::spin_mutex MyMutex, MyMutex2;

#include "tbb/parallel_for.h"
#include "tbb/blocked_range2d.h"
class parallel_task {
public:
void vperator() (const tbb::blocked_range2d<int> &r) const {
for (int y = r.rows().begin(); y !'= r.rows().end(); ++y) {
for (int x = r.cols().begin(); x != r.cols().end(); x++) {
render_one_pixel (x, y);

b

if (scene.displaymode == RT_DISPLAY_ENABLED) {
tbb::spin_mutex::scoped_lock lock (MyMutex2);
for (int y = r.rows().begin(); y != r.rows().end(); ++y) {
GraphicsDrawRow(startx-1, y-1, totalx, (unsigned char
*) &global_buffer[(y-starty)*totalx*3]);
>

¥
}
parallel_task () {}

(&MyMutex3);

¥
parallel_for (tbb::blocked_range2d<int> (starty, stopy + 1,
grain_size, startx, stopx + 1, grain_size), parallel_task ());

= pch.starty; y <= pch.s
x=pch.startx; x<=pch.s
er_one_pixel (x, y);}}

lisplaymode == RT_DIS
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