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Microsoft* Visual Studio*

1. Visual Studio (File) = (Open) =
/ (Project/Solution) <install _dir>\
samples\matrix\matrix.vcproj .
Visual Studio (Solution Explorer)
2. (Build) = (Build Solution)
matrix.exe

21

<install-dir>/samples/matrix
®

(Hotspot)



intel, ®

1. Visual Studio

2.

v CAWINDOWS\system 3 2\cmd.exe

Gisworkssamplessmatrix _ADsmatrixsDebugnatrix.exe
atrix tranzsformation algowithmz

umber of Threads 1

Dverall execution time

sworkssamnple ratrix_ AD

2.2

1. —
?(Hotspots — Where is my program spending time?)

[ 7rofile |Hotspot - Where is my ;:u--.Elu nmx a2 d i

- Mam -
'3 Concurrency - Where is my concurrency poor?
(Global 1Locks and Waits - Where is my program waiting?

2. (Profile)  [B]

(Hotspots: Bottom-up)

1 320487-001US




. r-00B-hs | matriv.cpp | StartPage | -

Function
-calsmck T . Module P Tine =

Stack: <= do_mm{vaid ®) <= GathoSSlRrix, 12250 (N

& algarithm_2(vaid) [atric.exe 1.891s |
Ealgarithm_1{vond) [| matric exe 0.7505
#RiEnte-CrivcaSecton il 0. m*
Hmemset ||MsvCRa00.dl 0.021s
®_ATC_CheckEsp || matroc. exe 001es |

o Selected: | " inosos @

L[N >

|FJI:er: 1005 is chown | Module: | <all w %

41

— (Function — Call Stack)

(+)

cPU (CPU Time)

(Data of Interest) . CPU
CPU
CPU
(Summary)
CPU (CPU Time) CPU

(Elapsed Time)

2.3

(Hotspots: Bottom-up)
algorithm _3

algorithm _3

intel.

Cal Stack -1
P tme 4 1of1 b
| 100% of selection (15.9608 of 15.9608) |4

miatrix. exelalgorithm_3(struct MATRIN,int) - mat ..,
matrix.exelda_mmivoid *) - mabrix.con: 122

g el ey

dsokuton Explorer | [l surmary | [ cat Stack

Elapsad Time:
21.936s
CPLI Time: 21,7565

Logical CPU Count: P4

Elapsed Time

Simuitanents Running Threads

T Salution Explorar S{.H'I'I‘fn!",‘:' Call Stace
| .

222 CPU



intel. ®

ERTE. X ] l.

L ‘. Caurer O Teee w
210
a1l far dne dfedy fdsids Ld4s
21z fas [imn iEmyid; L<p; AesiasTE
Fik H 0.005 |
4 fnt 1] m 14H & 3;
215 roceet data.ce imitialimasien frem malcipls thread concenzicn
218
ur
18 o.03ts | ‘.
19 Ledw B
[ ]
[ ]

Totsl Selected: 13, i
(Source)
1 . CPU
2
3
4
(Concurrency)

1 320487-001US



3.1

?(Concurrency — Where is my concurrency poor?)

(Profile)
(Concurrency)
r003-hs " r-001-cc| matr.@o | Start Page | - x |/Summary 2 x
= & Concurrency: Top-down Tree Elppead Trme:
2 = = e R 22.013s
CPU Time by Likzanon w & || Py Time: IL5%
Al ¥ Moc B ||| Logaal CPU Count: 2
« Cnll GEack = P ) (i35 =
[ 1.8
E3 algoishm AEtnuct MATHLY,nt) | matric.exe T4 2 _"
di aigorithm_H{void] matrix e L% B E |
& miganshm_1{vad) T B 063k -
et MSVCREID. 0.0 | |
" ;
= |
Selected: 5004 T
£ 5| 4 (52 it Rl Ths
Module: | <ai> | ¥ 5 | Jcokmon i | [l Summary I Cal St
(Concurrency) (Summary)
CPU (CPU Time by Utilization)
. (Summary) 0 1
CPU .

(Hotspots: Bottom-up)
algorithm _3
algorithm_3

3.2

1. Visual Studio matrix.cpp

2. 22 USE _MULTIPLE _THREADS TRUE

3. 23 USE _MULTIPLE _THREADS FALSE



intel. ©

4. algorithm_3 216 218 Enter LeaveCriticalSection

5. . Visual Studio

3.3

CAWINDOWS\system 3 2\cmd.exe

G2 sworkissamples® -pix_ADsmatrixsDebug*matrix.exe
Matrix transformation rithms

lzing Multiple Thre
» of Threa

verall execution time 14_01 secs

lessmatrix ADsmatyeixsDebuyg 2

21.31 14.01

3.4

903 <c| mav s | i Pin - % |

Funcion r U Time £y W/iSaadon v

]
g
: 1 i
i ¥k »
[Fiter: 100% » sren | Mo - W d I 2 i}

1 320487-001US



algorithm _3

(CPU (CPU
Time Utilization) Ok ).

algorithm_3 Ok CPU

4.1

?(Locks and Waits — Where is my application
waiting?) (Profile)

(Locks and Waits: Bottom-up)

@ +% Locks and Waits: Bottom-up a Locks and Waits: Top-down Tree

Wait 5ync Object . o w "
Wit Function = Sync Object Creation Creation | e, Wait Time by Utilization + 'u'alt:want
- Wait Cal Stack Type Module SourceFile | Lime Uﬁliz:tion
- Signal Call Stack
B Thread OxaTe3525c | matrix.exe |
[#Critical Section Oxccbb4s0b Critical Section  matrix.exe matrix.cop | 8 1835454
®Stream Oxfod 1871 Stream MSYCREOD.dl | write.c 207 0,000 | 4
Selected: 35.248¢ 1
au b
Filter: 100% is shown | Wait Module: | <all> v |Thread:| <&l v | Utilization: | <all= v &% B
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®
R T I A
w g

i Wait Time by Utilization Wait Count

Line Source v
. Idle D ok . Idezl Utiization
115 printf|"Createlhread %d feiled %d'\n", myid[il,Getly
116 axit(l);

123 /f Display cversll executicn time
124 double overall end time = GetSeconds();

125 printf ("Overzll executicn time = #10.Zf secs'n",
128 overall end time — overall start_time);
127
128 DeleteCriticelSection (&initizlization section);
: (Locks and Waits: Bottom-up)

(Critical Section)

Line Source
210
211 for (int ii=0; ii<30; ii++) {

for (int i

wwid; i<M; i+=HumThreads) {
Zor (imt j=0; j<N; j++) {
int ij = i*N + 3;

44 Protect data_cc initialization from multip

datz.celi] = 0.0;
LeavelriticalSecticni&initialization_secticn)
for (int k=0; k<MN; k+=stride){

int ik = i*M + k;

int kj = k*N + 35

data.ecc[i] += data.zalk]l*data. bbljl;

* )
Wait Time by Utilization Wait Count

by
.Idle DOk .Ideal Utilization

algorithm _3

.data. cc[ i] = 0 . O;
for
for i+=NumThreads

1 320487-001US



4.2

Visual Studio EnterCriticalSection
LeaveCriticalSection ( 218)

4.3

matrix.exe
et CAWINDOWS\system3 2\cmd. exe

Casworlthsamplessmatrix ADwmatr xMDebug>matrix._exe
Matrix transformation algorithms

Using Multiple Threads
Mumber of Threads = 2

Ouerall execution time = 13.83 =secs

Casworloeanplessmatrix ADmatr ix»Debug>

(

216)

14.01 13.83

11

2. (Profile)
(Compare Results)

(Compare Results)

1 320487-001US
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Compare results E| |E|

Result 1: | r-001-cc.ampl

Recylt 2; | r-003-cc,ampl

| Browse... I

Browse,, .

These results can be compared. Press 'Compare’ button to continue

Swap Results

[ Compare ] [ Cancel ]

(Concurrency: Bottom-up)

*. Concurrency: Bathom-up

t=3
CPU Time by Lisization Aesult 1

Bree []o

| Finction o a

CPU Time by Lisization:Result 2

sigortm_1yex] 0.45% I
meTEsl B.00%
sgantm_2fvoud] L1563 ]
; Seacted: 2553
| LR
[Fiter: 100% & s | Machule:| alls o Trread:| cols % Uthzabar cals »
| Sunary -0 X
et 1 Aead
Eapsed Tme
22.033s 14.0635
U Time:
21.54% 27,5015 0
Logical CPUs utlized:
1,000 141
Logcal CPU Count:
i 2

r i )
= g L ) |:u-“.‘erm~:e in nunning fima for 1 thresd(c) €1 lﬁ.ﬁ|

3 @ 1 N2
5 o

Smuiteneous Rurmng Threads

'_g Solunon Supone Sunmenary n Call Siack

16

0008 |
[LRLEE S ]
i I

1 320487-001US

CPU Time by Lkaaton:Dvffersnoe «

B



Poor matrix.exe CPU
1
Ok matrix.exe CPU
2
<CPU >=< 1 CPU >—< 2 CPU >
3 CPU , algorithm_3 2 CPU
16
1 1) (Elapsed Time)
4 . 2) CPU (CPU Time) CPU .3)
CPU (Logical CPUs utilized)
. 4) CPU (Logical CPU count) CPU
(< 1 > < 2 >)
5
matrix.exe ( 2)
(Ideal) ( 115%)
algorithm _3 16
®
® Microsoft* Visual Studio*
Visual Studio (Help)
(Intel Parallel
Amplifier) > (Intel

Parallel Amplifier Help) .
(Context- sensitive Help)
F1

<instal ldir>\documentation\<locale>

Visual Studio
(Help) (Intel
Parallel Amplifier) >

(Sample Code Guide)

HTML ®
HTML

13
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ntel)

Windows* (Intel
Parallel Studio) > (Intel
Parallel Amplifier) =

(Intel Parallel Amplifier Documentation)

®
° ®
o ® C/C++
° ®
(Intel Parallel
Studio) > >

1 320487-001US




