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Percent of Worldwide Multi-core Processor 2006 - 2010
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This graph shows a forecast of the percentage of PCs shipping with a processor containing two or more processor cores.
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\\We use the Intel C++ and Fortran compilers daily. We
greatly appreciate that the Intel compilers are the
one complier thatdoesitall It supports all our 32 &
64 bit systems, plugs right into our development
environments, supports both Windows and Linux and
produces code with improved performance, //

John Zollweg

Senior Research Associate
Cornell Center for Advanced Computing

Express your Parallelism with
Intel’ C++ Compiler Professional Edition for Mac 0S* X

‘ Source Code I

==
Intel® C++ Compiler Professional Edition for Mac 0S
Intel* Threading Intel® Integrated Intel* Math

JEI O CompRes Building Blocks Performance Primitives| Kernel Library

Optimization & Threading C++ Templates Optimized Optimized Functions
o for Parallelism Functions For Math
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Auto-Parallelization, Vectorization, | Parallel Algorithms, for Muitimedia Processing
PGO, IPO & HPO Optimization Containers, Audio, Video, BLAS, LAPACK,

Synchronization Imaging, JPEG Sparse Solvers,

Security Primitives Speech, Data Fast Fourier

Stack frame runtime error checking |  Tesk Scheduler, Compression Transforms,
Static verifier for buffer overflow | Memorv Allocation Signal Processing. Vector Math,
and OpenMP API verification Cryptography Statistics

NU Mudflap

~~

Highly Optimized Application
with Improved Thread Performance and Security
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L \| have been using the Intel Fortran compiler v10.0

’f>'7'1b® FO rt ran :I .>/ \045_ along with the MKL library. The combination has

given me complete satisfaction regarding speed and
j) - 7I‘y:/3 d‘)l/ﬂ'ﬁ 10 i 1 acoupagy for fast generation of random numbers. / /

Dr Daniel! Gandolfo
Researcher
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$ cat -n main.cpp
1 #include <iostream>
2 int foo(const char *);
3 int main() {
4  char * y=NULL;
5 std::cout << foo(y);
6 return(0);
7

}

$ cat -n test.cpp
1 #include <string>
2 int foo(const char * widget) {
3 return(std::strlen(widget));
4}

$ icc -diag-enable sv3 main.cpp test.cpp
main.cpp(5): error #12143: [SV] "y" is
uninitialized

test.cpp(3): warning #12086: [SV] header-file

containing the declaration of intrinsic "strlen"
should be included or forward declaration is
wrong

AOTIL® VIR ITHEBEGOBE
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$ cat -n of-calc.c

Software
Products

1
2
3
4
5
6

#include <math.h>
void calcSqgrt(double *a, int N){
for (inti=1;i<N;i++)
ali]=sqrt( (double)i );
return;

by

$ cat -n of-main.c

1
2
3
4
5
6
7
8
9

#include <stdio.h>
void calcSqgrt(double *a, int N);
int main() {

double a[10];

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

ali] = (double) i;

b

calcSqgrt(a,11);

return O;

10 }

© 2007 Intel Corporation. fElf< @ 5[], izikz4kC x +.
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$ icc —o t-mudflap of-calc.c of-main.c -fmudflap
—-Imudflap

$ ./t-mudflap

kK 3k kK 5k >k Xk %k

mudflap violation 1 (check/write):
time=1177545175.621017 ptr=0x7fff5bc461d0
size=8

pc=0x2aaaaaae74al location="of-calc.c:4
(calcSqrt)’

/usr/lib64/libmudflap.so.0(__mf_check+0x41)

[Ox2aaaaaae74al]
Jt-mudflap(calcSqrt+0x8a) [0x40187c]
Jt-mudflap(main+0x3b5) [0x401c5d]
Nearby object 1: checked region begins 1B after
and ends 8B after
mudflap object 0x136ad320: name="of-
main.c:4 (main) a'
bounds=[0x7fff5bc46180,0x7fff5bc461cf]
size=80 area=stack check=0r/10w liveness=10
alloc time=1177545175.621003
pc=0x2aaaaaaebfcl
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S )— ® . — . \\"We achieved a 300:500% performance
,r'/T)l/ 7;( jJ * ) l/ gain using the Intel Math Kernel Library

SA4751)— 10.0 PARDISO Solver with our NISA Finite
Element Analysis tool during our trials on
o . multi-core machines. 7 /
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_ _ . . \ I recently compared Intel IPP to the open source library
,r'sz)l/@ ’f>77 I/_T“JI: ’ 2lib. | observed 2 considerable performance improvement

(at least 10-15%) using IPP compared to zlib on the

Vi \071-_7>Z - jl} 57_-47‘ 5 3 latest Intel processors. I've concluded that we should

migrate our open source part of the project to utilize IPP.” /

Vadim Kavaleroy
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\ \We couldn’t have gotten the networking up
and running as quickly and as efficiently
without Thread Checker. Thread Checker is

simply anawesometaoland we are not going

to develop multi-threaded code without it. /7

Doug Service, Dir. of Tech. Dew.
Chris Stark, Software Engineer
Ritual Entertainment
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,rsjj—_}l/@ X l/“} F‘ . j’D 7745_ V3 - 1 \ \Intel Thread Profiler was very useful for

analyzing bottlenecks in our threaded code.

Thread Profiler quickly pinpointed problem areas

and showed us the reasons for the slowdown, so
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\\TBB helped KnowledgeMiner achieue spesds 8x faster
onan8 coresystem. In addition, a strict redesign of

KnowledgeMiner for parallel computing is giving a total
speedup over the previous version 400x. This
astonishing change in speed allows KnowledgeMiner to
operate in almost real time something we didn't
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http://www.threadingbuildingblocks.org/

\ \ Registering for support was easy, and we value

ATIL-TLIF7-HKR—Fk the security of knowing that Intel s there to help,

even though we haven't needed it so far./ /

Rob Hoffmann
Director of Marketing
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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);
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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 = 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; g->pch.stopx = stopx;
g->next = NULL;
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if (work_queue_head == NULL) { —OFllE, John
work_queue_head = g; E. Stone KIZ
»else { ) Lo THEShT=
work_queue_tail->next = q; YINYITE
work_queue_tail = q; SmRALTLETS,
+
}
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 (g !'= 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);
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#include "tbb/task_scheduler_init.h"
#include "tbb/spin_mutex.h"
tbb::task_scheduler_init init;
tbb::spin_mutex MyMutex, MyMutex2;
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#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);
¥
H
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]);
¥

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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Intel® Threading Building Blocks (Intel® TBB) for Linux* vs. Serial Implementation
Speedup vs. Serial Implementation (Linux* 64-bit)
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This graph shows Intel* TBB performance on 2-8 cores. It I'Id'llighl.s how developers can achieve enceﬂem scalability as the number

of processors increase. Intel TBB simplifies thread i and q compared to Linux POSIX threads.
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Intel® Thread Checker - [Thread Checker - File: C:\Documents and Settings\dasekows\My Documents\Presos + Demos\TC 3.0 Marketing Package\Si
E File Edit View Activity Configure Window Help _&J X
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Filtered

Se.. Description
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Short Description
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| 1st Access | - |Stack: |main "dining-philosophers c":57 I \

- = T

- o 5 5
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}

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

args[i].id = i;
h[i] = CreateThread (0, 0, diner,

H

0x151C 100 rc = WaitForMultipleCbjects (N_DINNERS, h, TEH
0x154D 101 my_release();
E 2nd Access |v Stack: |ma|n "dining-philosophers c":100
==-2 & 55
Address |Line m Source
a3
0x14B6 94 for (i=0; i<N_DINMERS; i++)
a5 {
0x14C5 96 argsf[i].id = i;
0x14D1 97 0 h[i] = CreateThread (0, 0, diner, (void *)&args[i], O, NULL):;
H

rc = WaitForMultipleObjects (N DINNERS, h, TRUE, INFINITE);:
my_release();

0x1552 102 3

£

Source View | Stack Traces

For Help, press F1
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