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— Windows IB1Z Express your Parallelism with
1% Microsoft Intel® C++ Compiler Professional Edition
Visual C++* & Source Code
Y—RABEUN _W | ~
AF+Y—H ?ﬁ Intel® C++ Compiler Professional Edition

Intel® Threading Intel® Integrated Intel®* Math

Intel” C++ Compiler Building Blocks Performance Primitives Kernel Library

Optimization & Threading

OpenMP?,
Auto-Parallelization, Vectorization,
PGO, IPO & HPO Optimization

C++ Library
for Parallelism

Optimized Functions| Optimized Functions
for Multimedia For Math Processing

Audio, Video, BLAS, LAPACK,
Imaging, JPEG Sparse Solvers,
Speech, Data Fast Fourier

Parallel Algorithms,
Containers,
Synchronization
Primitives
Task Scheduler,
Memory Allocation

Security

— MaC OS* X j:S J: Stack frame runtime error checking

Static verifier for buffer overflow

U I_| NnuXx E%iﬁ -_G: and OpenMP API verification

Transforms,
Vector Math,
Statistics

Compression
Signal Processing,

Cryptography

GNU Mudflap (Linux* / Mac 0S*)

[ gcc &V—X

BEUAAF —~
J—F T@ Highly Optimized Application
J with Improved Thread Performance and Security
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(2 double. 4 float #L T 4 int % &)

for (int 1=0;1<N;1++)

151 :

cl[1i]

= ali]+b[1];
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KiEH INEY A[2] A[1] A[0]
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B[0]
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AfEH # B[3]
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Property Pages

* ‘i /Q * Configuration; |Release j PlatForm: | ActivedWin3z) j Configuration Manager. ..
¢ /Qx* HLL ax | |

j_ O: > Sy ;|§ f- ~ 6 = Configuration Propertie: | |E General -
’ 't\ l: T -
/ 3 ./ } d~ GEI'IEFEA_ Optimization Maximize Speed ([02)

Debugging Global Optimizations Mo
9 CICH+ Irline Function Expansion CieFaulk
General Enable Inkrinsic Functions [{a]
N > A g Optimization Floating Poirk Precision Improvement MNore
o t ) L I\ D 7 . G) Preprocessar Favor Size or Speed Meither
Code Generatio

Omit Frame Pointers Mo

L O O p Ve Cto rl Ze d Il;fenf;rig;laed Hel Ena?:ulnla Fiber-safe Qptimizations [{a]

Cptimize For Windows Application Mo

~ D % Output. Files 5
=
} \J t — % Brawse Informa Intel Specific
I 1 \\ Diagnostics Flush Denormal Resulks bo Zero [{a]

Floating-Point Speculation Fast {/Qfp-speculationfast)

Advanced o~ —
Command Ling Lise InkeliR) wtensions [l
(2 Linker

(23 Browse Information Intel PentiurmiR) IIT and compatible Intel processors (fQaxk)
(23 Build Events = Yrnte PentiumiR) 4 and compatible Intel processors (fQaxW)
(23 Custom Build Step ™ S 1rikel PentiumiR) 4 and compatible Intel processors (fQaxM)
_bl_l Intel PentiumiR) M and compatible Inkel processors ((QaxB)
Intel PentiumiR) 4 Processar with Streaming SIMD Extensions 3 (S5E3) (JQaxP)
Intel CoreTM 2 Dua Processar {fQaxT)

=
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* /Qparallel
T?/H

/Qpar-report[n]
T FliEDL
R—hERT
(n 1. 2. 3)

i 514k : /Qparallel

parl Property Pages

Canfiguration: I.ﬁ.ctive(Debug}

Visual Studio™ User Glruup.
=

j FlakFarm: Iﬁ.ctive{WinSE} j

Configuration Manager. .. |

=3 Configuration Properkie: &
General
Debugging
=5 COic++
General
g Optimization
Preprocessar
Code Generatio
Language
Precompiled He:
Cukput Files
Browse Informa
Diagnostics
Advanced
Cormmand Line
(2 Linker
(11 Browse Information
(27 Build Events

[ Cuskom Build Step ™
4 | B

Global Optimizations

Inline Function Expansion

Enable Intrinsic Functions

Floating Point Precision Improvement

Fawvor Size or Speed

Ornit: Frame Poinkers

Enable Fiber-safe Optimizations

Cptimize For Windows Application
B Intel Specific

Flush Denormal Resulks to Zero

Floating-Point Speculation

Use Intel(R) Processor Extensions

Require Intel{R) Processor Extension:

Loop Unralling

Parallelization

Mo e
Default

Mo

Mone

Meither

Mo

Mo

Mo

Mo

Fast {Qfp-speculationfast)
Mone

Mone

Enable Parallelization {/Qparallel)

Parallelization

Enables the auto-parallelizer to general]
[fQparalle

safely executed in parallel,

Enable Parallelization (fQparallel)
<Inherit From project =

parl.cpp

" yparl.cpp”
Shparl.cpp (E0):
Shparl.cppilZ):

using precompiled header file

fcol. Z) remark:

fcol. Z) remark:

(] Cancel Apply Help
L]
Copyright (C) 132E5-Z007 Intel Corporation. &All rights reserwved.
icl -Qwe?.l "-Qlocation,link, C:hWProgram FilesWMicrosoft Wisuwal Studioc _NET E003

"Debugparl. pchi"

LOOF TAE AUTO-PARALLELIZED.
LOOF TAE AUTO-PARALLELIZED.
Build log was sawved at "file://C:'Documents and SettingsigracigdeiparliparliDeb
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e JL—TLAR)LDiF4E
#define N 10000

float a[N], theta[N], r[N];
void f1 ()

{

al0] = 0;
for(int 1 = 1; 1 < N; 1++) {
ali] = r[i]*cos(thetali]);
}
}

.¥parl.cpp(20): (col. 2) remark: LOOP WAS AUTO-PARALLELIZED.
¥parl.cpp(13): (col. 2) remark: LOOP WAS AUTO-PARALLELIZED.

o L—THTT—ANKEFELHBIEE . IIN—TEZHERTS
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float a[M][N], b[M][N+1], c[M][N], d[M][N];
for (j = 0; J<N; J++)
for (1 = 1; i<M; i++)

alil[3j] = a[il[3] + x; o ‘
b[i] [j+1] = al[il[j] + b[il[jl1; // J DIL—TIZIFEFH b DTA—IKFLAHD

d[i] [J] = b[i][3+1] + c[i][]j] + d[i][3];

IW—TLEH], IL—ToEERD
IW—T i 5/ R L1E

}
}

parallel for (i=0; i<M; i++) { parallel for (i=0; i<M; i++) {
a[i] [1:N] = a[i][1:N] + x; d[i][1:N] = b[i][2:N+1) +
for (J=0; J<N; J++) | o c[i][1:N) + d[i][1:N];
} bIi][3+1] = alill[J] + bIi][31;

—TER I, RORMALITE BEY BUEE R |
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« Y—XRHZ #pragma EE FEi@ALMSI{LZFBHR
. 5

#include <omp.h>

fpragma omp parallel for
for (;;;) {//stuff}

« /Qopenmp A7 arEEELIA /NS
o ATIL® a2 /N(F5— 10.1 [ Microsoft* VS 2005 EV—RAB LUV /N F
J—- LR L CTHEEMS R
e  LIETD/N—230 TlE OpenMP /351 )—D—ERE it Mz o 1=
— */1%7;_% LARNIILDEREZRR LS B 5= RA3T14v 7547 3)—TlEi dll &
|

« OpenMP O BELERE
o RLYFDER. RT¥a—)l. FIH
IW—TZEEDRE
« T—AHEF
o WHEDI/INALT—IF OpenMP 2.5 T#kEFHHR—Fk

http://www.openmp.orqg
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2D A—NIVERHEHFDT7 TV r—3avzaALyNEd 515

. ALYFBITOERT UV ERETRETIHIVLELHD

> type a.cpp

10

OOJoOUIdbdWwWNH

static int x;
void foo (int *)

volid funcx(voil 5{

int y;

X=2;

Y=X;

foo (&x) ;
}

extern 1int g;
int p;
vold funcy (void)
g=10;
p=5;

{

> icl /Qwwl710,1711,1712 a.cpp

a.cpp(5): warning #1711: assignment to
statically allocated wvariable "x“

X=2;
a.cpp(6): warning #1710:
statically allocated variable "x
Y=X7
a.cpp(7): warning #1712: address taken
of statically allocated wvariable "x“
foo (&x) ;

a.cpp(l3): warning #1711: assignment
to statically allocated variable "g“

g=10;
a.cpp(14): warning #1711: assignment to
statically allocated variable "p"“

p=5;

reference to

A\Y
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OpenMP O FI|FA 45 C/%VSUG
)

void sp la(float a[], float b[], 1int n
{
int 1i;
fpragma omp parallel shared(a,b,n) private (i)

{

fpragma omp for

for (1 = 0; i < n; i++)
ali]l] = 1.0 / afli];
#fpragma omp single
al0] = MIN( a[0], 1.0 );
fpragma omp for nowait
for (1 = 0; i < n; i++)

b[i] = bli] / alil;
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OpenMP 2.5 (FH#GRAF—BREDIL—TZ i Hl{L TEHLN
nodeptr list, p;

For (p=list; p!=NULL; p=p->next)
process (p->data) ;

OpenMP 3.0 TlE, 2R V9 &> T LEEDHIBEEFEIR
nodeptr list, p;

#pragma omp parallel
{
#pragma omp single
{
for (p=1list; p!=NULL; p=p->next)
#pragma omp task firstprivate (p)
process (p->data) ;
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EXOCHI 7R 33 V1R Oveu G
#pragma omp . )
o :y/€43— Tasm
- JavkzkLE e
OpenMPT S %4 R }
e Fork/join
o £ELHEELFIE “°§§;223E‘:£?§§§”‘C
- RERNAFU—FER omaispei
e CHIZ A1 L -
- YLF-IbTAVY s A runtime
LARJLDOALYRIE library

- BT OIILFEADOE '

o {51l: Intel GMA X3000

o fl: BIENEDF-ODT—RRE
)= - RAN)Y I TLADT
7t5 |/_9_ .special_section

<accelerator-specific binary>

.code

<call to runtime>

.data
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EXOCHI 704530 45 1815 0

A #pragma omp parallel target (targetISA) [Bi[[,]8F]..] .
#BEE70y0
o A I/N[T- IS RDED AR AEE:
. firstprivate (variable-list)
— JAO kI private (variable-list)
OpenMP shared (variable-ptr-1list)
] descriptor (descriptor-ptr-list)
i FOFk/j1 num threads (integer-expression)
° Efgﬁt master nowait
- ﬁ%fd:/{ r 7 7 [ a7, V) CHI
o CHI 5‘/94.A rllljgtime
. . iorary
- XIWFozbTaT A—H—-
DN)LODZI/‘VF1B .code
- BFFa7OTILFRADILE <call to runtime>
o f5l|: Intel GMA X3000 .data

o f5l: BIELEDI-ODT—2AK special_section
) _E_*/g‘ AN TLADT <accelerator-specific binary>
JtSL—53—
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c ANYE—ESURALFAT ) —hBTES

* FRPR—AD:

SRR T D

» A=) 7L RERICEITARSFIERTZER
s BHDALYTAVTAITOESA AT 3)—
I —TUI—REEDAYE —E AFThE

* http://www.threadingbuildingblocks.org/
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e C++ @) STL (T2 —FTOFv—
e h I7AIIFRIZHEHFZITVXLNEEFENDS

« ZILINVXLDTUTL—F:
parallel for, parallel reduce, parallel _scan

e« 7ILOYXLIZIHELS| 2
1. IL—T /D EFE

2. RITSNDBFRVDEHAT oI

- CT7OTSY—MITM?
— BA#A T ok = functor = C++ TREBADRAUA—EEZTAD
Yals
— AVNAT—IIEMADRA U A—EEL S, functor DEBEILEH
2L 5
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Visual Studio™ User Group.
using namespace tbb;
using namespace std;

int main() {
task_scheduler _init init;

parallel_for(blocked range<size t>(0,to_scan.size(),100),
MyTask(to _scan, max, pos));

}
class MyTask {

public:

void operator() ( const blocked range<size t>& r) const {
for (size ti=r.begin();i!=rend;i++){...} }
MyTask(string &s, size t *m, size t *p){...} //7tDaA—F
3
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» Createthread() B ZFEUE

s RIEAERL YIRS

Hanbd

jLXl/“JF’EE:EZ

LHOTHTRMIZE

« )—RENAF1)—IF VS2008 & H i
e I -a—K (% Visual Studio* .NET T /3

AH—EHHEHY

« OpenMP*, TBB. BNV MILIEBE LU BB M FI{EZFIALT-

O—KFIZRHLTEHERD

—ZTDMDFIRE: A TIL-T/\NvH—
« AT IL-AVINAS—IZRIBENS
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D) -SHEETAEIE
« parallel, spawn
« )b L7 - F%Dﬂfbba‘/-)‘%')—
¢ 5 LA BHDYR—
—ED KIS 'ﬁllﬂﬁi’a;%izt'd_%ﬁﬁ\ ?
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___parallel, spawn Q\VSUG

= \J'ﬂ'l!lﬁﬂ Studio® User Group.
« FiT-7 S FEIRIR i
* Fork-join ETI)LIZ&H1EELIEREAEIT
* OpenMP 54203 —%Z&RALIE-KYEMLGY Dy
___parallel
¢ FBRENFE=RAT—FAVFATEROD M ETREZ VN7 YT
o WHIRT—FAVFDERTEII)TILEITHABRHIND
— _Spawn
__parallel Ra—7 N TiEEEISh S

o RT—FAVMADRARIZLFIZEITT S
« BHOD _ spawn RT—FAVTHF|EFIE DT

—  par THiBZEFTITHIL—TFAR
— _ critical T2 T4hIL-t O a2 ZBAR
— /Qpar A 73  CEELEEENIZTS
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__parallel #FIFH9 %

—OpenMP &Y 2T )LIC

HVSUG

\_J Visual Studio™ User Group.

- EHTLYRHE
o FINVT—2avET—3HEBEOTIAR—FEHEERLEGL,
£ LLEHh T hALMERLAL
- FAREB R EAEZTRIEELETAILNFEL !
4 )
___parallel == #pragma omp parallel
__Spawn == #pragma omp task
__critical == #pragma omp critical
__par for == #pragma omp parallel for
\_ /
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51781 : _ parallel. __spawn HVSUG

\) Visual Studio™ User Group.

__parallel {

__spawn £ sum (500, a, b, c);

__spawn £ sum (500, a+500, b+500, c+500);

}
int a[1000], b[1000], <c[1000];
void £ sum ( int length, int *a, int *b, int *c )
{

for (int i=0; i<length; i++)

c[i] = a[1] + b[1i];

AT IV C++ MHNBIEFRAVINA5—, TOMAL TR

Whatif.intel.com TAF 0§

VSUG DAY 2008.06.07



VI TS H O30 AE)—(STM) ()\VSUG

\_J Visual Studio™ User Group.

e Lock R—XDT7AYT ST IZKHBF;

* lock %2 mutex Z#|FHI HETILTIL;

T—R%T7 IOt RATHEIINZAVIZFIE
. y(@%’“ﬂﬁﬂliz‘%mﬂ
o EEXITOVIEEEIRIL. INTA—TURITEE

« STM ZFI T SR DR A

« ZLDAYYIEFERELAEL
o ZLDGEET I ERIEHEHIAHDH
o AERY=TFIRII T3
o FSUHHLAVIEREE TIRAN
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— tm_atomic
o BRIV T I AVERTI—T TS

— _declspec(tm_callable)
ESES(OL S
%X tm_atomic Ra—TMSMEUNH L AT EE
C++ Y ADAVN—BEA#EED
BAZILHR S TRA]
— declspec(tm_waveable)

« MEMNEI>THLEHMZRANLGL
—IN{F)—EH i

« JESTM V—REDEENLHEETIEE

VSUG DAY 2008.06.07



STM 1| z&

class BaseXXX {
public:
___declspec(tm_callable)
virtual void TxnAddOne()
{
XX = XX + 1;

»

___tm_atomic {
X = new BaseXXX();

Xx->TxnAddOne();
} /131t 51| RE K

r

- /Qtm_enabled
W EVAS )
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TR S LHTFETLOCK 21721156

Managing Shared Memory with Locks

Shared Memory

WRITE = % B

To control access to shared memory, programmers
manually insert "locks” into the code. These locks
stop other threads from accessing shared memory,
but reduce throughput and performance since the
other threads must wait.
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Fine Grained Locks

Shared Memory

WRITE

These locks can be fine grained, so that they block
only a specific memory region. This improves
throughput but requires the programmer to be more
careful about lock placement.
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How Transactional Memory Works

Shared Memory

The Transactional Memory software keeps track of
memory states. If and only if a collision is about to
happen, the system resets the memory state, lets
one thread complete, and resumes operation.
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parallel_for(blocked range<size t>(0,to scan.size(),100),

%

<>

( const blocked range<size t>&r) const {

for ( size ti=r.begin();i!=r.end;i++){...
MyTask(string &s, size t *m, size t *p) {...} //Init stuff

}

}
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TVEC<F32> a(src1), b(src2); aA—Y—(F7atyvy—-a7Iz

TVEC<F32>c=a+b;

c.copyOut(ciants 12{7? L/fd: L \ C +4+3— I\\\E Eaﬁ

HHHH CtSZL w2294 A

A7 DIEMIZBERICRT—IL
B B .

FARAEAEE co<one.sse

AVX. Larrabee
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