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Intel Thread Checker Output View

[majeti deepakidMajeti programsl]ls gcc -pthread -08 count.c -o count

[majeti deepakiMajeti programsls sopt/intelsitt/tchecksbings32ys./stcheck €l count
Tnlel (R) Thread Checker 3.1 command line inslrumeEnlal ion driver (27583)
Copyrighl {(c) 2087 Inlcl Corporalion. ALL righls rescrved.

Building project

Lnstrumenting

2% count { ALl Functions }:..

5% libhoc-2_ 8 _sn { Minimal }:....

186% LibpLhread 2.8 _so { Minimal }:=..

Bunning: /media/STUDILS/sem-2/parallel_summer coursesinteltools ppt/programs/count
Applicalion [|inisbhod

l1D|short Des|Sever|C]|Contex |Description |1st Ac|zZnd Ac]|
1 loeriplion Jily jojl|BResl | |eess |Blecess R
1 | IMame Jul] ] 1 JesL] JesL] 1
11 | In| | | | |
[ | 1tl | | | |
11 |IRead -= IErrar|1 ] "count |[Memory write at "count.c™:6 | *count | " count|
1 e i L 1 ]l 1-c™:5 Jconllicls wilh a prior memory rcad | .c™:6 [.c™:6 |
| ldata race] 1 1 ]at "count.c":6 {anti dependence) | | |
|12 |write -= |Error|l]|~count|Memory read at “count.c™:6 | "count|“count]|
1 | Read 1 ] 1-:c™:=8 Jconflicts with a prior memory write|.c":6 |.c":6 |
1 Jdala race] 1 1 JalL "counl_.c™:6 (I Low dependoence) | 1 1
|2 |wWrite -= JError|l]"count|Memory write at "count.c":6 | "count| "count]|
| write | ]l l.€:5 |conflicts with a prior memory write|.c”:6 |.c":6 |
| |data-race| 11 Jat "count.c":6 (output dependence) | 1

14 |Thread telInfor]llwholeP]Thread termination at "count.c™:17 | "count| "count]
| |rmination|matic| |regram|includes stack allocation of 19.904|.c":17]|.c":17]|
| | In 1 11 IMmB and use of 3.918 KB | |
1% |Thread e ]Tnlor |1 [WholeP | Thread loerminal ion al "counl _c™ =217 | "counl | "counl |
| |rmination|matio| |rogram]includes stack allocation of 19.884| _c":17|.c" 17|
| | In 1 12 M2 and use of 3.918 KD I | |

Intel Vtune Performance Analyzer

« Low Overhead Sampling Proling (sampling wizard).
« Call Graph Proling (call graph wizard).

« Counter Monitor

¢ Intel Tuning Assistant.

« New Events for Tuning Multicore Processors.
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View
e pan Navigate uearch Project juning un  Window  Melp
Fle B e B RN Qe | | e e B o [Eviuner. *
|start In Welp 12 s = = 0|[Ewelcome 1 - =5
Helated lopics Walcomea to the
= About Welcome = intel{R) VTune{TM) Performance Analyzer for Linux
Each warkbench window contains one or Learn more:
more perspectives, which are made up of The fallewing are akie available from the help mend
various views and aditors
* Leting Stared Luids
B Workbench
- telg T R e
1 PEFspectiveEs
LA = = palorence Salact & wizard —_—
- REL e IatEsL IDm Wie web. Create an activity with the call graph data collector. Viune
= Dynamic Help = Updates anatyzer will insTument and profile your application and display
earch in progress, . Cancel « Whife papars AWipards:
= Wkt ials Lype Fifter Lexi]
- !3 First Usc Wizard
AllTopics ¥ Search U Bookmarks D Sampling Witard
| & ndex
B uning Arnwser 51 Navigatnr 20|
1 gack [ mea= | f cancel |
[ Dynamic Help Seanch: (0% =
Example Code

funcs.c
void funci()

{ .
int k;
for(k=0;k<100000; k+4++4);
void func2 ()
{ e
int | ;
for{]=0,] <10000; j++)
func3 (),

void funci ()

int i;
func2 ().
for (i=0,i <100000,i++);

int main()

funcl ().
func2 ().
func3();
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Call Graph Wizard View

ne{TM) Perfermance Tools - Call Graph Results [io ost] - Sun jun 21 19:30:19 2009 - intel{R) Software Development Product

—W!'MLHMW
ll*"-;-.""|'f|'—n“|. {piv' WGa e b
|*PUI B3 S

AL e N -
Related Topics | Process: [mnlwmmhlm@mmw@_mm PID:23086;Size:l | v
- About Call Graph View o Function c-ls | =l |'|ml1iu| 551 |“t Chass Module Path
The lower section of the view e | - | f
prevides a pictorial view of program 7"“““"“‘.‘@"”“} 0006 BE62E2H |
flow Ea hel you guickly identify 3 |
eritical functions and call sequences. : |
s hlgteiigh i funcl 1 1324 3484507 o o ImediafSTUDIES/sem- 2iparaliel cours.
ﬁﬂﬁmi infomation n a tatle funcz 2 436 6.B&0.556 a o Imedia/STUDNES/sem-2/paraliel_summer cours,
Tormat. man 1 0 6851626 a ] Imedia/STUDIES/sem-2iparaliel_surnmer cours |
Select a function in either section :
Friprsdatin i pisirelegy _libc_csu_init 1 o 0 a o Jmedia/STUDIES sem- 2/paralle]_summer cours
W' Sueiwis ol Call gl View g |
s B aalss BE s o] -

o Configure the Call Graph Collector

O Youbleshooting Call Grap e
Go To:

Ml Topics T search OB Bookmarks

& Index
B wing Browser 1 Navigator < —
e {Gragh cal it
= & Callgraph Activity O consale 3 e G | @ =0

Call Graph View
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Call Statistics View

=] Function ‘ Calls %:,3;3: Total Time “getlf ‘.Egitt?f. ‘
= Medule: a.out 20,005 6862626 0
EIThread: Th-ead O(BFEGEGCD) 20,005 6862626 0
func3 20,001 6,360,866 6,360,866 0 ]
funcl 1 1324 3484507 0 g
func2 2 436 6,820,956 0 0

main B 0| 580256

First Use Wizard View

L
Fila Edit Nawigate Search Projct Tuning Bun Window Hal I

S e RN | v | By BB T e kT E_:m-
e B o —— e ——— “s
I Salect & wizard —

Related Topics
= About Welcome

Each workbench window contains one or sifizards:
Fridre perspectived which are made up af

varinies viess and editors [Eype fiiter ted)
warkbench
—QLH" Laraph Wizam
Perspectves
4 Workhench Management -_.“ Firit: Ui Wizand
- Dynamic Help 1 sempbng wizara

Ahaut Prajects in the ntegrated Eclpsee
Ervironment for Linux* 05

¥ Mora recults
Ba .
All Tapics % Search U Bookmarks
o index

BA Tuning Brawser & I'lwlmr =lm|
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Example Code

Work.c

int array[il0001];
void funcZ()

int. | |3
for [ i=1;i<10000; i++)
for(i=1.] <10000; j++)
array[i]=array[j—Al+array [j]+array[]+1];

void funci()

int )k
for(i=1,i <10;i++)
for(j=1,] <10000,)++)
for (k=1 k< 10000, k++)
array [kl=array [k—1]4array [kl+array [k+1];

T
int main()
{

funcl (1

func2 ().

First Use Wizard Output View

7 VTune({TM) Performance Teols - Mon Jun 22 15:36:31 2009 - Sampling Results [csews24] Summary - Intel(R) Software DevelopmerMLTET |
Bbe Edit Navigate Search Poject Tuming Bun Window Help

ri- & BN Q| A G o =] 2

| Samgling Hotspot Summary by Process)

A3 your appication was running VTune(TH) Performance Analyzer took a periodic sample to see which function was executing, Impoving the
performanca of the mest active funcbiens will create the biggest improvement n overall performance.

Function Name Percentage of the Process “a.out™ Module

{click to view the source} —_— iclick te view the fanction list)
funcl B9.78 % aout

func 10.0% % aout

Al other funchions 0.18 % View All Mogubes

Total elapsed time: 7.36 seconds

Al pther processas consumed 3.69 % of the whola system (Mhy is this important®)
Wiew All Processes and their functions
Command executed: fusersimtech2008/mdespak/Docurnants/workshop/a. out

Learn more:
*  |mpreving perfermance with comgiler sptimization switches
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Sampling Wizard View

File £t Mavigste Search froject Tuning fun Window belp = ]
R E e RN (| [ e e & [Bviunem.. "
TR - e ] =n
Related Topics Select & wizard —_—

= About Welceme Create an Actrily with the sampling data collector. VTune analyzer will

collect ard d lay system-wide soltware perfosmance data.
Each workbench window contains one or PR EY £

miore perspectives, which are made up of Wizards:
various views and editors. w
[ workbench e
Petspectives -@f_tll Graph Wizard

1 Werkbench Managerient i{?; First Use Wizard

s T
Search results.
% Aheur Pmyjerts in the integrated Frlipses

Enwvironment for Linix® 05

% Moe results. .,

| GoTa
| &l "opics % Search U Bockmarks
& Index

[ g Browser &7 Mavigstor =0

17 < Bk MHeut = Frish Cancel

WTuna{TM} Farformancs Tools - Mon jun 22 1545307 200% - Sampling Results [csaws 4] - intellf]) Saftwars Develnpmeant ProducrBICIET
[ile [dit Neviqate Segrch [roject Tyning [un Window [Lleip
i g pr 1 m Qh' R & B - - Wb - S

Mo un 32 15 44.07 2002 g flesults [coowsa =l

= &4 |58 - = T(ED i
ORI ST CRI_CT  INST_RF | CR_CIE_LINHA | INST_RFTIRFT & I
LY - avents avants

Frocess

S0.47% | 11,908 200.000 | 1%,001.08%9.000

i aats | | | CPU_CLK LINHALT.. %355

Iava IRA,940.000 ANZRARA.O00 mpiATeelecip) | crU CLK UMIALT... 11,860,263,
Morg (1] 38 1667 1 008 0. A08% 137,080,000 76,788,000 msrbmy 1 cPU CLK UMHALT.. 5.611.00
artsd a0 29 1656 000% 0.40% 102,304,000 £1,057,000 jusrbin/ WS b ML) ANY 48 we A
barsti 21 30 0.700 0.3%% 0.41% 44.793.000 63.9%0.000 i IHH-RE‘I‘I‘ED AMY_ 15,001,389,
nea an ¢odMsd 0w [FAFLELTH EFRCLTARE FERCEFWITEOE T TR 'msT:nETnED ANT 7.033.00
pid_0x0 10 3 3333 017% 0.04% 21.330.000 £.390,000
icker 5 0 0000 008% 0.00% 10.665.000 0 fusribing
Wi 4 1 &4 o T 0 A7 aon FANNLOOO AisRmEnS
Pra_UxAsEai3)y FJ o o LEREE L [ A2k 000 o
pid Ox0 2 0 0000 003% 0.00% 4,266,000 o
Titssiriaih i 1 0 0000 002% 0.00% 2.133.000 0 it
cut i O D.oocg LLRIF [ER TS 2,143 000 o Ao
bash .| 0 0000 002% 0.00% 2,133,000 o foind |
B - A _nman  nasar s n2mn mnn n i =

|CI e — —P— & [ - I=iE)
ACTVIY 100 ACTIVITY RaTUn TOLE SaMplas | Curaton MachIrE NIMI; CPLLIDE Bl OivE

f.338

[ Procoescs | Threads | Moduics | Hotspets | 1
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Sampling Wizard View

T wTune{TH ) Perfarmancs Taals - Man Jun 27 154507 7009 - Rampling Resulis [cosweza] - intel{ R} softesrs Devslopmeant PoducrS IR

Béc  Edit Nowgatc Scgrch Progoct Tuning  Bun  Window  Heip

3 = s N OB OB e Qv | 4 | == T e =] "
=

w_san jun 22 1% &% 07 WEF - Samgmng B [Cupsesda] s

as  s@e v o »EE

| cru _ [meT_ (N lemy NeT_ | cPu | NET
Thread | Process | om T sampl L M evert | evert |

= | ThreadiO

| mrampoo. . oo 12 | [ETECE] [T IF LD RISt o | o) b hHALT 10000
| CRAJ_CLE_UNHALT. 11,908,200, ..
= | CPU_cLK_UNHALT 5.611.00
| s | _HE IHELY ANY S iy o
| BET_RETIRED.ANY. . 15.001.389.
| ST RETIRED. ANY 7.033,00
(5] I I Ie] 4] 1l [ T=]

mral Samples | Furannm

[Man jun &2 1% 42.07 2 - Sermping Results [crewazd] |13282

(el I
Pricsasme TRreAAS ||  MGmSsS HATERATS

-

T WTune{TH] Perfaormance Taoks - Man Jun 22 1% 48507 200% - sSampling Resilrts [Casws2al - intel{R] soffwace evelopment Praducr - IED |
Bie Edit Navigate Search Project Tuning Bun Window  Help
[ = [ o= W W 3 N [ | | = AL L= e = =
B phary gy fd L% a0 ) dUUY - S3rmeeng HaELUWtE (CEewEdd] X e
‘=2 4 molEes = v(EEw
Choch
€M | INST | MU CL INST RC | CPU CLE UMIA | INST NCTIN Everts Total
Mo Process | am. | | same | PT5 Y L] avants wants
e B B e I IR SR LE CPU_CLK_LUNHALT | 90,80
0.15% 000D 19,197 000 1290 Ce oKL iNHAIT 11 fdd A0
an T a.out 1 0.02%  0.00% 2,133,000 CHU_ LK UNHALL CTRe]
LT B A BT o il 1 002% 0.00% 2, 133000 WST_RETIRED ANY % a49.01
WST_RETIRED ANY, 14.%58.591.
MNST_RETIRED ANY T.037.00
|
(al 1 Io) (<] |
Actvity ID Aty Mesult Total Samples | Duration Machme Mami | [l ¥R ] Idie Eirme
| My jum 23 35 o
I 056
[l i 1 Tl
Hoom | Thwuel | Mo —_—
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Sampling Wizard View

VTune{TH) Performance Took - Man Jun 27 1%:45:07 3009 - Rampling Recults [cosweFa] - intel{ R} softwars Development PmduceB LI
Bec  Edit Mawgatc Secgech Projoct Tuming  Bun Wndow  Help

3 4 e L v |G | 4 - o caw

=

o Ju 1% d i ETpang Resuls | CEred A ) o
a4 55 @8 viaEne 2@
|
siarme  CPULELE U | INST_RETI TISEER BT cpy oip UNH || INST_RETIRED A | CPU_CLK_UNHA. | INST_RETIRED A Cwenits Total
RAMpleEs SAITIMEAE bl bl PURS AR F—— =
Clac atruc [
BROUA | 1071001000 | 13465 050000 | [P o ||
funca 503 704 0714 B 5E% 1002 e R FTINED AN %88 satel-0 || CPU_CLE UNHALT. 10,871
| EMU CLE UNIALT 5.097.00
INST_RETIRED ANY % B5 98

INST_RETIRELI ANY 13 488

NS T’I_FIE TIRED ANY 6.323.00 ||

Activity 1D Activity Besul Tatal Samplas | Duration Maehine Marmi CPUID kil tirme |
] Man jun L8 158107 PMRR - Sampang Selulty [Clewsdd) Je ] Crpwifd e AL d
u 0 569 |

R ! 1x]
Mocesses Threads Modubes Ilotspots

Intel Vtune Tips

« The time displayed by the First Use Wizard is the real time (It also includes context switches).If
there are other programs running in parallel, the result may be inaccurate.

e Use the Sampling Wizard for the system time (Actual time taken).

o Always take results for a series of runs and observe the median.

Intel Thread Proler

« Visualize Threaded Application Behavior.

« Identify Parallel Performance Issues.

o Find the best sections of code to optimize for sequential performance and for threaded
performance.

o Check scalability by varying the number of processors/threads.

¢ GUI available only for Windows.

o Text mode patch available for Linux
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View

o W Tuno[Th) Parformances Emdrcmmant - [intab® Thraad Profllor - Aciiviip: 053:00 PM. 2008 Apr 27 (TH: domo.axa)]

| rie £sr e dmnde Canfioms wndow Rein
[Tr: Samo.sce 105 00 Frd, 2006 vz 271 e R T R :-ﬂ' |*'. e

= e | [ e[ [8 B L2 | s Do G G e Do | G0 B4 &L &

= W [
Ex
£ | P
B | — i [US— | = — [
S ok | e s e
Szt T | sucteenn T | Suzireir 3

=7
Gl )

= N BN W Wi .
2] i1 L LI} m
T N B o T N [ AT TRV
| L N
S I T g JTTTE 18
| T 1T

Example Code
i #Hinclude<omp hx
int main(){

pt w1 D0a) gt g
int a[1000];

#pragma omp parallel private(i, j)
#pragma omp sections

{

#pragma omp section
for ( i=0;i <100000; i++){
for(j=0;] <10000; j++){
¥ [1%1000]=x[]%1000];
¥
:

#Fpragma omp section
for ([ i=0;i<100;i+4+){
for(j=0,j <100; j++{
a[i%1000)=a[j%1000];
¥
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Intel Proler View on Linux

Imajetl decpak@Majetl programs|$ gcoc -06 -Topenmp scctlon.c -0 scctlon
[majerli deepak@Majeti programs]s sopt/intelsitt/tprofilesbinsaz/stprofile ¢l section
Building project

Instrumenting
16% section { APL Imports ):..
58% libc-2.8.50 { Minimal ):

66% libgomp.so.1.8.0 [ API Imrts'i.-..
B3% Libpthread-2.8.50 [ Minimal ):..
l88% Llibrt-2.8.s0 { Minimal ):..

Running: /media/STUDIES/sem 2/parallel_summcr coursce/inteltools ppt/progroms/section

Application fimished

Intel{R) Thread Profiler 3.1 Summary Report

application: /media/STUDIES/sem-2/parallel summer course/inteltools ppt/programs/scction
collection: Mon Jun 22 11:54:36 2809
rumt dme: 18.64%92s
# of processors: .
# of threads: 2
# of waits: 1
wait frequency: B8.8939393
average concurrency: 1.99975
Concurrency:
8 B it 1 s a
i O 1 ©.00875% 0.000931005
2 [#epgprerar] 100% 1. 6424

For further analysis, the output in the threadprofiler directory
can be viewed in the GUT (available on Microsoft* Windows*)

1. Copy the contents of the threadprofiler directory to the Windows
machine, or use a network-mounted drive.

2. From the Intel(R) Thread Profiler GUT, use File-=Open File and select
the tprofile.<pids>.tp file.

* Other names and brands are the property of their respective owners.
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End of Lecture

Questions?
References

o Intel @ Thread Checker for Linux
http://software.intel.com/en-us/articles/
intel-thread-checker-documentation

o VTune(TM) Performance Analyzer for Linux
http://software.intel.com/file/6734

o Intel @ Software Technical Documentation
http://software.intel.com/en-us/articles/
intel-software-technical-documentation/

« Intel tools tutorial
http://docs.notur.no/uit/archive/HPCiAO7/hpcia07-documents/
intel-tools-tutorial

o M. Herily, N. Shavit
The Art of Multiprocessor Programming

o T. G. Mattson,B. A. Sanders, B. L. Masingill
Patterns for Parallel Programming
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