Tl 0H

SO il
i MH T
802 =35 - = D

L I L=
e T2

T) — —

*M_mowﬂ__wg@awmﬁ Eﬂm_
.DWH._WH_AW;_.__E@A_E_A__. 30 5 =
g ol oK ol = < e Dl W = o
voms 0o WG o g = L ar
%_._maq_jme_ﬁ.__._._.m_.o_._moq_ _u_@r_am_
tzo___amm_w.rﬂmog_lmm gk o =
D = - o) o oo O (] = I

M_ﬂ mo_emeﬂwmoa@ﬁ_@_n_e W o =
S~ ooR D 0 e
B :Mexn0gudmd B
) mmomlamﬁ%ﬂ_mé:_emmol = 3o
W Caasd gms oWy . 50D
oF M zmuo S dgplo g U
Am=mwnDgolyasl K5
= Hou R 6 5 3o T
N UF " o3 dl = Wo ™ <
A_m_u__L_l_._ o“_ol & _ A_* Ul
Kk S BASBE 55
g0 WN_:AE%%E_EEOMW@OM o8 M
<F m_up,uarﬁ_o._mMﬂa_o._%A_.OAoA_. T 9 0
i~ cnomwtToHmAadma o o
U@ N R U O AWK 2 S
™~ ol H <I FK WL <R WEMF SIS

2
XD
=)
e
n

O]
)
s
<
il
il
=

D
1
©

ol

=
X
&
olgl* & ASCIL
Intel’

o, 2El &

2

ArZ5HEHE HE|

=

=

RS

tOI O

I
USLICHL BS SHOUHA IS

0l 2l 2 Al o1 (Eric Rosier)

En vivio
AXILIA

H=cl

0o



2El D02 ds HE S ?lol 8= o= A5H6h
gHctn Eg S8 22 J8s 2Fg UL

"SE LI NY FATES EAGID AL DEES
gLt

rHYdd E4AE St s HdE Rl EE2 S2
D2 )8sE ZEgUL

S H U 2HE MNEN EE d52 Metot=s
sl XS Zordut

- ZNHDE Soll HE A0IL &5 MotS

ik =l Ihetet =~ ASLIC

QIE® He & F L
CC++ MY L DZ AYE 20|22 SRHEO
S8 IS LD

2d

*"3CHIE ZZ2ANAME AL C++ B2 2=061H 32
HIE AIAEOUIA G4HIE SE Z2 08 s dde =
U= d2A ZFMYA2E 88 = A1, JI2 64HIE
FMLHEE E8E = ASLIC

AXILINY, =2, CIXIE 0ICIof, dIOIEl Xel, =8
SO Ttst 200 AIEBE = D2 dige gl
=SS0 0 ES A= Ze|0lEIE (e PP 2EE
ASLICH & 21 El® IPP&= Microsoft Visual C++
o2t &M AtE2E = JASLICH

o>

Microsoft Visual Studio CItH 1 2F
CIHAH JAdECZ CIHA S

SEEHE e HH
A
e

=S = QUN0IA ISt && JisstdE s
T2 )3 MY XA A AYEE FE0te =4 3H I
C++ 23 2tol2BefelQl e Ay 2e SF(ole
BBz DEE =~ JASLICH st 21 TBB=
Microsoft Visual C++ 2 I L2 & AI=2E £

USLICH

AN HSHe EE HZ2el & AclE 2F SAMZ SE
DOgdzlds 2EEUL

QI S0lLt ClolE &l
ZOrdLICH

HZ2el U HE 22 22l 2F[E ZOHELICH

g N
—
Y
.
olel mhefe Co’
24 11 (] -~
FENE 2,
O L 2= )

foro
|> ne
B g
LY
HU e
oy
ol
'i'
\p
N
_ =)

~ ; 2
olel & Am
— w=2moig2 Yl —
e
& Y,
T olEr [HE ASHQ XY
Olee HE| DO TRAHMNE 2ot BEotD UE 20|
OIS MO ZOHS 28 T2 08 A2 2512 D
AYCE EVROR AR ATEY N Y22
SAGHO BELICHL SHEQ WY S8 T2 BS AAGHD
S REO ACE =I1E [ YBINOZ S Y 22
20| =eis N =L
a ZOS M HHS ZH5D M2 2SS W5 6l
HUES DY [ 22 T2 0 oL 220 &
e
h S8 T2 I NES T2 1Y 29 U =X
ABY gHS 2210101

C. ﬁa'"E iEE-‘?—“O‘lJ} H|:=ix-|x—lo| BtH O Z AlsH G|

2o T e og

ANZAI S AZEOIS Ao 2/ =0t0] =0
ME0l ocdE Acdld L HZ2e @FE HEH X0t 2

DE A

OlcH =52 e Held AR = HEN RIS 2MES

ol 20 sLICH

QIEl C++ MU Z2FQI AgE
ctolEaiel & CIH A AAEE 2 Microsoft
Visual Studio M UM A2E C/C+H+ S8
Z2OHES SN 4850 COIHZE &=
UA XIJELICEL Ol &SR E A E0tH S8
T2 Ot HEst g oz
2ds des -~ JASLICH

52 T s

Mo
=
@
He
(@]

2E AdESE 22 )
Ol == CHY, HAE L ASS U= &l
[l

S0 ZEl A E22 ME

=

o
0
(=]

2S flof netd

EM ColiZ

SMAZD

off 2




~r01hs| = x || Call Stack L 1x
" CPU time St 8+ A sE==
T e - | s a0 55 A
2selected stacks ./
Function | s ‘ T u Viewing 1 1of2 b
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E_sad_qpel_stride16_16_8_c ¥EC_test_Debug.exe 0.412s | 8.076s
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Ol C++ BTt ed:
Microsoft Visual StudioS &}, Microsoft Visual C++ S &8 L CtFst 58 T2 722 API(Application Program-
ming Interface) Xl &

Ol e ASCI22 2= J|s2 Microsoft Visual Studio 2005* & 200801l S & & LICH

2% NQueens - Microsoft Visual Studio

Fle Edit View Buld Debug Tools Test Window Help

&~ i - il Intel Paraliel Composer (3B usemteices | = L - | QA B ks
[Elrrofie Hotspot| %3 AddCass... Build Component Selection § | e e | S =} [ N
Solution Explorer -ng| %] Add New Item... Ctrl+Shift+A  la.cpp| nq-thb, - Start Page | - x (TN
9 [E £y [ acd Existing Ttem... Shift+Alt+A ol SIE
D“"h“ MNQuee Exclude From Project = (I3
=] S ng-openm| P P 3 211 - - =ls
& FAngoper & Shaw Al Fies 0g Intel Corporation. All Rights Reserved. z
= 2
€4 naq -
Set a5 StartUp Project . - rer 1 Sl
g na-apenmp contained or described herein and all = [l
] nq-oper] Project Dependenties... ¢ to the source code ("Material") are owned by -
= [l naparexp Project Buld Order... =S oF licensozs. L 4
- A ng-pare rporation L=
A ngg = s protected by wi
ng-serial Intel Parallel Amplifier Project Properties. .. ons. No parc of
(E na-seria| - b i Propert sy [BEC uced, modified, publ
ng-st B no-tbbrambds Eropertes. . ted, distributed, or
=A ng-stl * except as expressly pro in the 1i
g-thb-intel * Materials. No license under any patent, cop
& (A ng-tob-ntel * secret or other intell aal propert
- Sl ng-b.cop * conferred upon v disclosure or
El ng-thb-ambda * ei expressly, 1 on, inducement, estoppel or
¢ ng-tbb-ambda.cop . -
& maeainszani * ot 7ise, except as expressly provided in the license
e ] * ided with the Materials
@nqwmizam
[DESCRIPTION]
// Solve the nqueens problem thb/lambda version
Intel(R) 64 architectures only.
Use the following compiler opticns to compile:
/ CommandLine: icl /Qstd=c++0x /MD ng-tbb-lambda.cpp tbb.lib winmm.lib
If building from Visual Studio, make sure that the paths to the ~
cSoluti... [ Class ... [ Prope... | |1 m I 3
Output > 1 x
Show output from:  Compiler Use = LB L& =
Solutiom file "C:\Frogram Files\Intel\Composer\2005\Samples'en US\CH+\NQueens\NQuesns.sln" has been updated to use the Microseft Visusl Ctt Compiler.
Rebuild project "ng-tbb-lambda" to ensure all intermediate files are rebuilt with the new compilexr.
[Z@ Code Definition Window [*=ICall Browser | | {E oumutJ
Ready Lng Cal6 che NS
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ctolEdel

OIEl Agd Y ES(QLY BB C++ 2 U A parallel_for, parallel_ while, parallel_reduce, pipeline, parallel_sort,
HBSHS ESot)| {8 Cres 2 S MAIELICH oI &l parallel_scan S €2 &+=2A HEI S HHHE 2AHOIH

el ASCIQ0 Z&E CIe TBB= 18 C++ 3 MY H (concurrent containen) 2t &M M=o 2SN HEHAS HLE WM
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SES AIE5tD EFE EE 20I1EBH2I(STL2 S AEH void Serial ApplyFoo( float a[], size_t n) {
HEX etolEdelEdIvtcz Y g Ne|lE2 ME&LICH for( sizet i=0; il=n; ++ )

Foo(a[i]);
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cl ass ApplyFoo { P

float *const ny_g;
publ i c:
ApplyFoo( float *a ) : ny_a(a) {}

float *a = ny_g;
for( size_t i=range.begin(); i!=range.end(); ++
Foo(a[i]);

voi d Paral | el ApplyFoo( float a[], sizet n) {
paral l el _for( bl ocked_range<size t> 0, n ),

N

voi d operator()( const blocked_range<size_t>& range ) const {
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C++2f CIEl TBBE 0= L &SI %8*&._ gL &2
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voi d Paral | el ApplyFoo(fl oat &[], size 't n) {

paral l el _for( bl ocked_range<size t> 0, n),
[d(const bl ocked_range<si ze_t >& range) {

for( int i= range. begin(); i!=range. end();
+H )
Foo(ali]);
7
auto_partitioner() );
}
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OpenMP*3.0 EfA23 FY

St e SHEOOHU HH 22 =88 A
THXE A= ZZ NP2 N dHE 2z HEslotI| It
S 08 sLICL OpenMP 302 &g 7Y RE = AtESoHH
OpenMP 20 £ 252 Jtsdt X 01422 =R &E

gd248= 0182 &= UsLItL

Do EfAO 28 R 522 FAELILL ASEHE
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#pragna onp paral | el
#pragna onp singl e
{
for(int i=0;, i<size, i+4 {
/I try all positions in first row
/I create separate array for each recursion
/I started here
#pragna onp task
set Queen(new i nt[sizel, O, i);

}

}
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8 7.0penMP 30 EHAZ 72 O

O 79 Ol A= S GtLES EHA T RO EHEHLICH
MetA, & atLEel A E(ompsingle)S AFEd 7S & ™ol ot
& LICH setQueen S E2 MZ SEHOJ| R0 EHAA
HEN &2 SHESLICH E£6F M2 &2 OpenMP

I 2 )& A tasks, teams, locks, barriers, taskwaits2] A El
ZAS A = ol e ClHI L A& CHol

LT AL S-g

SFA
e

o
i
0F
02

il

A ZBEHE Ul ISl M2& I/ EE MBSl OpenMP
stEg Z2OHUs =S Al SSULCL M2

I &= __taskcomplete, __task, __par, __ critical &} LI Ct. Ol
JIMEEZ 2ol Jtsolldl SZ2Ho22H 88 Z280|
SlEHES 2 oA ™ /Qopenmp It &S NEEH F CHAI
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_parE AtE0l solve() & +-E HESE & USLICH

el4= ALOIOI S Xl= R0l & ot

_par IIREE FOtoll HEELICHL &=l S = Al
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- A
voi d solve() {

__par for(int i=0; i<size; i+4 {

/I try all positions in first row

/I create separate array for each
recursion

/I started here

set Queen(new i nt[size], O, i);

. )
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Free Code Samples

15 Function Domains

Images and Communications & Data
Video Signal Processing Processing

« Signal Procassing Data

«  Colar Cormmsrsion «  Audio Coding Compaession

« |PEG ! JPEGZ000 « Speech Coding

* Wideo Coding < Spesch

* Computer Vision Recognition

¢ Ray-Tracing / " Vector
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SZM LAIE valarray RE0H s BHEHSE AU QE B
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USLICHL NS E S L XX E valarray AL MBS S8
T2OYo ds2 z8sol AEClY SIMD AAEHES
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oY U JE U 0 re
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ASLICHL DL B HAIE valarray, BiE 22 &
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val array<f| oat > vf(size), vfr(size);

vect or <f| oat > vecf(si ze), vecfr(size);

/Il og function, vector, explicit |oop
for (int j =0 | <size-l j+4 {
vecfr[j]4 og(vecf[j]);

}

/Il og function, valarray, explicit |oop

for (int j =0 | <size-l j+4) {
vir[j]= og(vf[j]);

}

/l1og function, valarray, inplicit |oop

vfr= og(vf);
- )
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HE

=] Corfiguration Manager.
Al Options:

Jc /02 /D "WIN3Z' /D "_DEBUG" /D "_CONSOLE" /D "_UNICODE" /D "UNICODE" /EHsc MDd [GS [fp:fast -]
[Fo'Debug/” W3 fnologo Wps4 (21 jQopenmp jdebug:paralel

ng-openmp Property Pages

Configuration: |Active(Debug) =] Batfom: [Activeiin32)
= Configuration Froperties
General
Debugging
CC
General
- Debug
Optimization
- Preprocessar
Code Generation
Language
- Precompied Headers
Output Files
- Browse Information
Diagnostics
- Advarced
Command Line =
Linker -
Manfest Tool
Browse Information
Build Everts
Custom Build Step

Additional Options:

jQuse-intel-optmized-headers| 1=

] st ol W Alg S
E}C&'(HI ¥JF6 2l

8oz IZ2 M E(Project) HI=0M 2=

|I—{

&4 (Build

HIHE M4
Component Selection) &2 SLICL "I S8 8= Z2|0|EIE
(\ntel Integrated Performance Primitives)’'2] @E2Z 0 A= & KHHIA 7
S(Common)'2 & &8 & "S0I(0K)'8 S &tLICH 08 12&

O|% PoHF= UL JHdD UH SE ZZ2JBS WSS
AN, SECLZNUS HIAS A OEIINZ dst dEs2
AR & UBLICH
nq-openmp - Build Component Selection
Project Configuration: Project Platform:
IDebug d I n32 j

Version to use with this configuration:

Intel Performance Libraries to use with this configuration

[ |

Intel Threading Building Blocks: No -

Intel Integrated Performance Primitives:

OK | Cancel | Apply
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+ |.‘l Sources and Stac:ks| + |. 0h=ervaﬁons| |:| Summaries/Subsets

Pro... = Seve... Problem Sources Modules Object Size

P1 =] Incorrect memory access FF_Stack.cpp; JE_Engine.cpp XEC_test_Debug.exe

P2 @ Incorrect memory access JE_FrameBuffer.cpp; JE_SliceUtils.cpp WEC_test_Debug.exe

P3 2 Incorrect memory access JE_FrameBuffer.cpp; JE_SliceUtils.cpp XEC_test Debug.exe

P4 @ Incorrect memory access JE_FrameBuffer.cpp; JE_SliceUtils.cpp ¥EC_test_Debug.exe

PS5 2] Incorrect memory access JE_FrameBuffer.cpp; JE_SliceUtils.cpp ¥EC_test Debug.exe

P& =] Incorrect memory access JE_FrameBuffer.cpp; JE_SliceUtils.cpp XEC_test_Debug.exe

P7 ] Incorrect memory access JE_FrameBuffer.cpp; JE_Sliceltils.cpp ¥EC_test_Debug.exe

P8 =] Incorrect memory access chkstk.asm MSVCRS0D.dll

= Memary leak JE_Frame.cpp X¥EC_test_Debug.exe

P10 2 Memary leak JE_Macroblock.cpp XEC_test Debug.exe 2656800
Observations in Problem Set: Memory leak 7]
Observa... Description & Source Function Module 8]
HX11 Allocation site JE_Frame.cpp:961 initStructuresAndBuffers XEC_test_Debug.exe 1

-» | &b Sources and Stacks | - | & Observations [] summariesiSubsets

Problem Sets

Problem Sources Modules Cbject Size

Incorrect memory access chkstk.asm MSVCRS0D. dll

Observations in Problem Set: Incorrect memory access [7]
Observa... Description Source Function Module (o]
EX1 Invalid read chkstk.asm:99 _chkstk MSVCRS0D.dll
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ID .« | & Problem Sources | Modules Chject Size
F1 € Uninitalized memory access main.cpp  update_system.exe

P2 € Uninitslized memory access main.cpp  update_system.exe

P3 @ Mismatched deallocation main.cpp  update_system.exe

P4 & Mismatched deallocation main.cpp  update_system.exe

Ps & Invalid memory access main.cpp  update_system.exe

P& &  Invalid memory access main.cpp  update_system.exe

P7 & Invalid memory access main.cpp  update_system.exe

P8 &  Invalid memory access main.cpp  update_system.exe

] &  Memory leak main.cpp  update_system.exe 5
F10 € Memory leak main.cpp  update_system.exe 12

Observations in Problem Set: Uninitalized memory access

doitx
doitx

1X3 Allocation site

B main.cpp:44

update_system.exe

c29 ey SR 258

= A
AT ROHLICHL S8 Z2 08 SA Mol H2el 2LRE
A2 XE HIES 222 = ASLICHL

Banner.exe

insp_banner.cpp
P2 & Datarace insp_banner.cpp  Banner.exe

D Desc... &«  Source Function Module

EX4  Write ingp_banner.cpp:101  StuffSpace  Banner.exe
HX5 Write insp_banner.cpp:101  StuffSpace  Banner.exe
HX6 Write insp_banner.cpp:85  StuffLetter Banner.exe
FHXT  Write insp_banner.cpp:85  StuffLetter Banner.exe

1% 16. 00IH diofA A
CI==, CIOIE cllolA S AL AdlE 2F[E &0k Ot
CIHAE HIRE JIEt &7 2 ALK L= 2SS F2 st S Y

ESS 2L AZLULCL

a Interpret Results

Observations

ID @ Description Problem SOUrce a Function | Module
X3 @ Allocation site Uninitalized memory access 5 main.cpp:44  daitx update_system.exe
B main.cpp:45  doitc  upda .exe

Write Invalid memory access

Invalid memory access [ main.cpp:47  doitx update_system.exe
X4 @ Read Uninitalized memory access 5 main.cpp:49  doitx update_system.exe
x5 @ Read Uninitalized memory access main.cpp:50  doitx update_system.exe
X6 @ Read Invalid memory access [ main.cpp:54  doitx update_system.exe

N2 A2 2HE DSstol HLELSHAH H2HQ AIHHOIAE
MSELICHLS 2HE +=8otH Q& THH & AABEI Y =8

AEH0l 20t 2 |IXIE LHASLICH

Configure Analysis

-Dioes my target leak memory? (default)

Does my target have memaory access problems?

- Where are the memory access problems?

[150 20%-80x

40x-160x - Where are all the memory problems Inspector can find?

Analysis Time Overhead

dEtet 24 2 E S HENS2 2 A2t UE 24 =52
Holg += AsLICH

c = pl0]l;

52 free(p):
53
54 c=plzl;
55
56 p = (char*)malloc(3);
= i

42 woid doitx()

43
45 pl4] = "a';
45
47 char o = pl5];
43
49 c = pl0]l:
50 c = plll;
51
= i

ID | Description &  Source Function | Module
X3 Allocation site B main.cpp:44  doitx
X5 Read B main.cpp:50  doitx

update_system.exe
update_system.exe

o

=HE S5t AA DEIUELD 2H 220 btz E2
& J

Private suppressions: |Delete problems

Delete problems
Mark problems

Do not use suppressions
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