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Adelec Xpnonc

* To mapov eKMOULOEUTIKO UALKO UTTIOKELTOL OE AOELEG
xpnong Creative Commons.

e [a eKTIALOEVUTIKO UALKO, OTIWC ELKOVEC, TTOU UTIOKELTOL

o€ aAAou tumou adeloc xpnone, n adela xpnong
avadEPETAL PNTWC.
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Xpnuatodotnon

e To mopoVv eKTMALOEVUTLKO UALKO €XEL avamtuxOel ota mAalola
Tou ekmatdevtikol £pyou tou dtdaokovta.

* To €pyo «Avoikta Wndraka Madnpata oto Naveniotquo
Avtikng Makedoviac» £xeL xpnUatodoTnOEL HOVO TN
avadlapopPpwaon tou ekmatdeutikol VALKOU.

e To €pyo uhomoleital oto mAaiolo Tov Emxelpnolakou
Mpoypappatoc «Eknaidbevon kot Ata Blov MaBnon» ko
ocuyxpnuotodoteitol amo tnv Evpwnaikn Evwon
(Evpwrnaiko Kowwwviko Tapelo) ko amo €Bvikou ¢ mopouc.

EPSLAIAEYZH kAI AIA éIO‘Y ll\/‘1AgHZH — EZ”A
TLEVOYON JTNY UoVWYIa TNe YVWene ¢ @ o

cpérpopa ro
YNOYPFEIO MAIAEIAL KAl OPHIEKEYMATAQN
EvpwnaikEvwon  EIATKH YITHE IA AIAXEIPIZHE
Evpwnaixé Kovwvixé Tapeio

Me tn ouyxpnuarodérnon tng EAAadag kat ¢ Evpwnaikrig Evwong
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2 KOTOC tn¢ Evotntac

* Hmoapouolaon KaL n xpnon tou epyaleilou
Intel Parallel Studio XE.

& )
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Intel Parallel Studio XE (1/2)

To Intel Parallel Studio XE sival pio covita:

e gpyalAeiwv Ta onoia BonBouv, otnv eVpeon
npoBAnpatwyv KwdKa, Ta omoila oxetilovtal e TNV
Staxeiplon pvnung n/kat pe tn xpnon Thread. 2tnv
BeAtiotonoinon Twv EMOOGEWV TOU LE TNV avaAuon Tou
KwOLKA Kol TNV EVPEDN “KOUTWV ONUELWV”. ZTNV
HETOTPOTIN) TOU O€ MAPAAANAO LECW KATIOLOV BNHATWV.

e emionc epmeplexovtol oL KataAAnAec BLBAL0ONKEC ou
elval amapaitnteg Kat ol compilers.
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Intel Parallel Studio XE (2/2)

* To Intel Parallel Studio XE pmopel kamoloc va to Bpel
wC oOAOKANPpwWMEVN couita (replexel SnAadn oAa ooca
avadpEpBNKOV TPONYOUUEVWC) YL AELTOU pYLKA
ovotnuata Windows & Linux, evw yta OS X
vrtapyouv dtaBeoua, Lovo ot BLBALoONKeC Ko oL
compilers, 6nAaén to Intel Composer XE (20 bullet).
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Mepleyopeva oovitoc (1/2)

* Intel VTune Amplifier XE 2013, epyaleio yLa tnv
LETPNON TWV EMOOCEWV OELPLAKWVY Kol TIApAAANAWVY
TPOYPOUHATWY Kal eVpeon “kavtwyv onuelwyv (hotspot)”.

* Intel Inspector XE 2013, epyaleio yLa tnv eVpeon
Sladpopwv npoBAnpATwy, Ta omoiat opellovtal o€ KAKN
Slaxeiplon pvnUNG n/kat pn cwotn xpnon twv threads.

 Intel Advisor XE 2013, spyaAeio 1o omnoio BonBaeL otnv
LLETATPOTIN, OELPLOKWY TIPOYPOLUUATWY € TtopAaAANAa.
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Mepleyopeva oovitoc (2/2)

* Intel Composer XE 2013 (BtBAtoBnkec kau
compilers):
— Intel C++ Compiler XE.

— Intel Fortran Compiler XE / Visual Fortran
Compiler.

— Intel Math Kernel Library (MKL).
— Intel Integrated Performance Primitives (Library).
— Intel Threading Building Blocks ( TBB) (Library).
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Intel VTune Amplifier XE 2013
Performance profiler

QD
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Intel VTune Amplifier
XE 2013 Performance profiler (1/5)

 To VTune Amplifier XE elvait €va epyaleio avaAlvong
embooewyv, BonBael otnv avalntnon Twv CnUelwV
ouPOpPNOoNC O OELPLOKA Kol TtopAAANAQ TTpoOypAUOTA,
OTIWC KOLL TOU XPOVOU €KTEAEONC.

e XPNOLUOTIOLNOTE QUTO TO EPYAAELO yLa VAL AVOAUOETE TNG
POEC TOU aAyopiBpuou, TNV KATAVAAWGCN EVEPYELAC KoL VO
delte Mov Kol MW Umopeite va emwdeAnBeite oo Toug
SdlaBeoLpouc TOPOUC TOU CUCTAUOTOC.
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Intel VTune Amplifier
XE 2013 Performance profiler

™ Hotspots - Hotspots /& © Intel VTune Amplifier XE 2013

@ Analysis Target Analysis Type | | 28 Collection Log| | ¥ Summary S IO R |+ Top-down Tree

CPU Function/CPU Stack - CPU Time ]
Viewing 4 1 of 75 P selected stack(s)

Grouping: \_Fv.ncbon / Cal Stack '-‘

CPU Timew Module 2
183565 (S S,<temProceduralFire.DLL | 25.0% (4.013s of 16.080s) I
16.080s SystemProceduralFire.DLL e .

" . . .re bk - SystemProceduralFire.DLL!FireObject:P... *
FireObject::FireCollisionCallback 13.9375— SystemProceduralFire.DLL 2 : <
S - . 9 3 SystemProceduralFire.DLL!FireObject::F...
# = FireObject:EmitterCollisionCheck < 21425 [ SystemProceduralFire.DLL
; . Smoke.exe!ParallelForBody::operator() - ...
# dliStopPlugin 8.773: RenderSystem_Direct3D9.DLL
Selected 1 row(s): 16.080s -
’

Function / Call Stack

Smoke.exe![ TBB parallel_for on class Par...

tbb.dllitbb::captured_exception::~captu...

<

QOO Q=Qe . Ruler Area -
 [WWinMainCRTStartup (  User Marks
',E Thread (0x1114) Y= Frame
= Thread (0xe94) Threads g
Thread (0x1274) - = Running
CPU Usage Mk CPU Time
=2 User Tasks
Frame Rate
CPU Usage

* No filters are applied. v | Process:

Call Stack Mode: Inline Mode: Hﬂ

e Evbelktikn epdavion epappoyne. H eikova
amelkovilel amoteAeopata avaluonc.
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Intel VTune Amplifier
XE 2013 Performance profiler (3/5)

 To VTune Amplifier mopexel S1adpoOpEC TEXVIKEC
avAaAuong KwdLka.

* KabBe popa “tpexel” pa texvikn avalvonc. Meta tnv
EKTEAEON TNC, LImopoUV va e€axBouv cupumeEpACUOTO
yLOL TO TIPOYPOLLLLAL.
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Intel VTune Amplifier
XE 2013 Performance profiler (4/5)

* Yriapyouv avaAUoeLlc otou epappolovtal oE:

— VEVIKEC apxLtektovikec(Intel/amd),

— TEXVLKEC OTTIOU amoltouV Umapén CUYKEKPLULEVOU
hardware (.. Core 2 Duo),

— aAAd Kot avaAvoEeLc ortoU arotoUV Ko
ouykekplpevo OS (Linux/Windows).

* AkoAouBouv pepika mapadeilypata avaAUoEwV.
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Intel VTune Amplifier
XE 2013 AvaAuon Hotspots (1/2)

" Choose Analysis Type Intel VTune Amplifier X& 20
YYs S

; “" Algonthm Gt 2 |  Identify your most time-consuming
~piiLightweight Hotspot! | source code. Unlike Lightweight

: E Hotspots, Hotspots collects stack and
...... .3 Loncurrency call tree information. This analysis type
' .& lockeand Waiks cannot be used to profile the syst...

* Me tnv Hotspot avaAuvon mpoodlopiletal o XpOVoGg
IOV amatlteital yia kabe cuvaptnon tou Kwoka,
£TOL WOTE va PpoUpe To/Ta oNLELa TTOU TTaLipvouV
TOV HEYAAUTEPO XPOVO KATA TNV EKTEAEDN.
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Intel VTune Amplifier
XE 2013 Avaluon Hotspots (2/2)

% Hotspots - Hotspots /# @

Top Hotspots
- . 1 . N S T P N e oAl | .
This section lists the most active functic ] [e‘; Analysis Target| | * Analysis Type| | B Collection Logl
e ]
Function CPU Time @ —
Grouping: |Function / Call Stack
R — EETES
initialize_2D_buffer 27.671s jFunction /Call S tack CPUTmew %
grid_intersect 17.475s :nuaize D buffer 27. 6715
sphere_intersect 11,644 ~ setup_2D_buffer ¢ render_one_pixel | 27.
grid_bounds_intersect 1,786s Hgrid_intersect .75 _
o5 +sphere_intersect 11,644 ()
video::main_loop 1.6%8s +grid_bounds_intersect 1.736s
+video::main_loop 1.698s
+ Gdiplus: :Graphics::DrawImage 1.567s )

e Emeirta faon Twv amoteAECUATWY urtopo() Le va
emKevrpweou LE OTNV TILO QTTOLLTNTLKN ouvapmon KoL val
SoULE TIEPALTEPW )\entouepaeq yla aurr]v KOlL ETOL val
kataAdBou e molo eival to onpelo ov “kaBuotepel”
TNV EKTEAEON Ko va to “OlopBwooupe”.
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Intel VTune Amplifier
XE 2013 AvaAuon Locks and Waits

|
e R Locks and Waits

——'“ Algo.rlthm {\nalysns : A.’ Identify where your application is
e A Lightweight Hotspot: waiting on synchronization objects or
o= A Hotspots I/O operations and discover how these
- i.A Concurrency waits affect your application
W | ocks and Waits performance. This analysis type us...
B Proiect Proverties

* Me tnv avaluon locks and waits, BAenoupue o€ nola
onueia Touv Kwdka €xouv e elcodo/e€odo kal onpuela
OUYXPOVLOUOU, Ta omola emipEpouV KoBuotEPNon.

% MavemoTAuio AuTikiAg Makedoviag 16



Intel VTune Amplifier XE 2013
AvaAluon General Exploration

Sl £\ Analysis Type

A B

‘+__, ;Algorithm Analysis

General Exploration - Nehalem / Westmere Copy ‘

TR Use this analysis type as a starting point for advanced
-4 Intel Core 2 Processor Al anajysis, Identify and locate the most significant hardware

: \
=-i¥ Nehalem / Westmere An  issues that affect the performance of your application. This
I ¥ General Exploration

. ..f& Read Bandwidth
- ../ Write Bandwidth ‘

‘ analysis type uses hardware event-based sampling
| | collection. Press F1 for more details.

Project Properties

& On some systems based on the Intel

Me tnv avaAuvon General Exploration, pmopoupe va Bpoupe
o€ ToLlo onpelo tou Hardware pac opeilovtal ta
“MpoBAnpoata” Ko EXouEe KABUOTEPNON OTNV EKTEAEDN.
TEtowa mpoBARpota pnopel va eival n aoctoxia tng cache,
AavOaopevn npoPAsPn dStakAadwong.

Amtouteital utootnpen amno to hardware (PMU) yia va
AELTOUPYNOEL AUTH N avaAuvon,.
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Intel VTune Amplifier XE 2013
Performance profiler (5/5)

e EmutA€ov nAnpodoplec:

— http:/ /software.intel.com/en-us/intel-vtune-
amplifier-xe

— http:/ /software.intel.com/en-us/articles/intel-
vtune-amplifier-xe-documentation

Q20
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Intel Inspector XE 2013
Memory and thread analyzer

QD
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Intel Inspector XE 2013
Memory and thread analyzer (1/8)

* To Intel Inspector elval eva epyalelo:

— AuVaMLKOU EAEYXOU MVAMUNG KOl EAEYXOU TWV
threads, yio cpAApOATO, OE CELPLAKEC /KoL
nopAdAAnAec epapuoyEC.

— Emionc xpnoLlpomoleltal Kol ylol TNV OTOTKN
ovaAvon £doppoywv, XpNOLLOTIOLWVTOC
dedopEva mou mapayovtal amno tov Intel
Compiler (icc).
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Intel Inspector XE 2013
Memory and thread analyzer (2/8)

* To Intel Inspector BonBaeL otnv eVpeon AaBwv otn
LV LN Ta omtolol oxeTi(ovTal E:

— dLappoEc otnv pvpn, 6nAadn otav SecUEVOUUE
uvnun aAAa dev tnv aneAevBepwVOULE,

— corrupt pvAun (kateotpappévn), otav aAlalouvv
ta 6ebopeva otnv pvnun Aoyw AavBaopevou
XELPLOHOU NG,

— Inconsistent memory APl usage.
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Intel Inspector XE 2013
Memory and thread analyzer (3/8)

e To Intel inspector BonBaeL otnv evpeon AabBwv
oTN WUVNMN TA oTtola OXETL(OVTOL [E:

— allocation / deallocation APl mismatches, otav
XPNOLLOTIOLOUE OLAPOPETIKEC CUVAPTHOELC yLa
NV adaipeon TNG LVNLNG, OTTO QLUTEC TLC
deopevonc.
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Intel Inspector XE 2013
Memory and thread analyzer (4/8)

e Akopa to inspector evtornilel kot opaApaTa Ta omolo
odeilovtal ota Threads, TeTola elvat:

— Data races, KOTOOTAOELC CUVAYWVLIOLOU OE CWPO
KoL otolfa.

— Deadlocks, adie€oda.
— Thread and sync API errors.

B52 MavemoTiuio Autikiig Makedoviag



Intel Inspector XE 2013
Memory and thread analyzer (5/8)

* To Intel inspector, punopet va xpnotlpomnotnBetl tooco
YLOL OELPLOKEC 00O Kalt yLa TtapAAANAEC epapUOYEC.

* To Intel inspector, umootnpilel C, C++, C# & Fortran.

* To Intel inspector, untapyet yia mAatpopLeC Linux Kal
Windows.
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Intel Inspector XE 2013
Memory and thread analyzer (6/8)

Intel Inspector XE 2013

I'EI Locate Memory Problems

[ Torget [ Aty Type] . CotiocionLoo] [N
Problems

Problem Sources Maodules Object Size State
Mismatched allocation/deallocat... find_and_fix_memory_errors.cpp find_and_fix_memory_errors.exe B Mew
Imvalid memory access find_and_fix_memory_errors.cpp  find_and_fix_memaory_errors.exe
Mernory leak api.cpp; asctime.c; util.cpp; vide... MSYVCRL00D.dII; find_and_fix_me... Fr Canfirmed
Mermory leak find_and_fix_memory_errors.cpp  find_and_fix_memory_errors.exe TE4 Deferred

4 1 [} lof2 b Code Locations: Invalid memory access &

Description Source Function Module Object Size Offset

Allocation site  find_and_fix_memory_errors.cpples operator() find_and_fix_memory_errors.exe 112
161 unsigned int serial=l; find and fix memory errors.exel!operator() -

162 unszigned int mboxsize = sizeof (unsigned int)* (max ob] | |find and fix memo ors.exel!execute - par
163 unsigned int * local mbox = (unsigned int *) malloc(m ||tbb debug.dll!l

1a4 tbb_debug.dl1!'1l

r_all - custom sc
nd wait — sSc

165 for (unsigned int 1=0;i<=(mboxsize/ (sizeof(unsigned i ||tbb debug.dll!spaw - schedule
Write find_and_fix_memory_errors.cppiled operator)  find_and_fix_memory_errors.exe 112
1464 find and fix memory errors.exel!operator() -

1&5 for (unsigned int i=0;i<=(mboxsize/(sizeof(unsigned i ||find and fix mer rs.exel!execute - par
166 local mbox[i]=0; f/Memory Error: C declared array |tbb debug.dll!1l —&ll - custom sc
167 tbb debug.dll!local ot_and wailt - sc
148 for (int v = r.begin():; v !'= r.end(); ++v) [ tbb_debug.dll!spawn_root_ | - zchedule

o EvOelkTIKN eKTEAEON eDAPUOYNC. TNV ELKOVA epdavilovTal Ta
QMOTEAESHATO ATTO TNV AvAAUoN yLa TV EVpecn MPOBANUATWY
UVAUNG.

8 79,
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Intel Inspector
XE 2013 Workflow analysis (1/2)

e Xtov o0nyo tou Intel inspector, mpoteivete €vag
TPOTIO £pyaciac, o onoloc BeAtioToMnOLEL TOV XpOVO
gvpeoNC Kol amoodpaApatwong Aabwv.

* AUTO Tt0 SLAYPOMLO ATIELKOVI(ETE OTN TTAPOAKATW
dladavela.

B52 MavemoTiuio Autikiig Makedoviag



Intel Inspector
XE 2013 Workflow analysis (2/2)

One-time / Optional

Choose/Create Configure
project project

Set up

Run Configure
dynamic dynamic
analysis analysis

. Launch analysis in
Rﬁ!’“'t'.d conjunction with debugger to
appiication stop at problem(s) of interest

v 1

Collect resuilt

Choose
problem

Investigate result

\ 4
Interpret Examine
result data/ application

Resolve issue state

8 79,
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Intel Inspector XE 2013
Memory and thread analyzer (7/8)

e [MapokATw opaTOEVTAL OL TEXVLKEC aAVAALONC
TTOU TIPOOPEPEL TO EPYAAELO YL TNV EVPEDON
Kot Tnv 6LopOwon twv Aabwv.

A9 )
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Intel Inspector

XE 2013 AdBn pvnunc (1/2)

* Tpelg TpomoL avaivonc yio to Aadn pvnunc:
— Detect leaks.
— Detect memory problems.
— Locate memory problems.

@ - 2x-20x Detect Leaks
o~ —E] 10x-40x e e tect Memory Problems

_'_I - 20x-80x Locate Memory Problems |IDUU””HHH |

IMemory Error Analysis

I Analysis Time Overhead Memory Overhead

G
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Intel Inspector
XE 2013 AdBn pvAung (2/2)

e KaBwc pHeTaKIVOUE TNV Ymapa armo ovw TTPog ta
KATW, ETILAEYOULLE AELTOUPYLEC OL OTIOLEC EXOUV WG
amoteAeopa avaluon HeEYaAUTEPNG EVKPLVELAL,
dnAadn evpeon MepLOCOTEPWYV oPaApatwy. BEBatla
LLE KOOTOC TNV EMLBAPUVON TOU CUCTHULATOC CE XPOVO
KOLL WVA L.
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Intel Inspector XE 2013
AAOn pvnunc - anoteAeouota

* AdoU oAokAnpwOBel n availuon, PAEMOLUE pLa AloTa
LLE Ta TTPOBAAMOTO TTOU EVTOTILOTNKAYV, KOL OE TIOLO
onueio BpeBnkav, €tol wote va ta SLopOwoouE.

2 9 lnvalid memeey access fnd_and_fu_memory_erors.c .. find_and_fo_memaory_erors,exe R New Warning 1 stem(s) _

193 & Memeory not deallocated apicpp: asctime.; util.cpp; vi... MSVCRIO0D.JIL find_and_fix_me... R New Problem

e @ Memaory leak find_and_fo memory_ermors.c . find_and fog memory errors.exe 448 R New Invalid memory sccess 1 tem(s)

s @ Memory leak find_and_fo_memory_errors.c .. find_and_fo_memory_errors. exe 448 RNew | Memory leak 2 item(s)
Memory not desilocated 1 ttem(s)

Mismatched allocation/dealloc... 1 tem(s)

Source
3pLCpp 1 tem(s)

1 demls)

dsctimec

-
1002 ¥ Al Code Locations: Mismatched allocation/dealiocation 3

Description Source Function Module Object Sze  Offzet

thYead video (1464) (1464)

Mismatched deallocation... find_and_fox memory_errors... operstor()  find_and_fo memory,_errors ...

% MavemoTAuio AuTikiAg Makedoviag
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Intel Inspector XE 2013
Thread Errors (1/2)

e Tpelc oL TUTIOL KOl E6W:
— Detect deadlocks.
— Detect deadlocks and data races.
— Locate deadlocks and data races.

Detect Deadlocks

-

[Threading Error Analysis Ll

=
fgj 20x-80x Detect Deadlocks and Data Races HHN
- 8 UUUU”H

40x-160x Locate Deadlocks and Data Races

Analysis Time Overhead Memory Qverhead

% MavemoTAuio AuTikiAg Makedoviag 32



Intel Inspector XE 2013
Thread Errors (2/2)

e Katebw, KAOWC MLETAKWVOULLE TNV UITAPA ATTO TTOVW
NPOC TOL KATW, ETUAEYOUE AELTOUPYLEC OL OTIOLEC
£XOUV WC ATIOTEAEGHA OVAAUGON HEYOAUTEPNC
gukplvelac, SnAadn eVpeon MEPLOCOTEPWV
opaApatwyv. BEBata pe KOOTOC TNV EMIBApuUvVON TOU
OUOTHNHOTOC GE XPOVO KOl LvVAUN.

B52 MavemoTiuio Autikiig Makedoviag



Intel Inspector
XE 2013 Ztatikn avaluon

* 2Tn oTATKA avaAuon 6V eKTEAOUUE TWV KWOLKQ,
aAAa e€stalovpe OAec T duvatec OLAOPOUEC-POEC
TTOU UTTOPEL VOL lKOAOUBONOEL TO TPOYPAA LLOG.

* H otatikn avalvon BonBaegl moAU otnv avénon tnc
aocpaAeloc tnG epapuUoync.

e [La TNV OoTOTIKA avaAuon Kavoupe compile pe tov

Intel Compiler kat BAemovpe Tt amotTeEAECUATA OTO
Intel Inspector.
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Intel Inspector XE 2013
2TOTLKN avalvon - AltoteAeEopata

-rOOOsc x -

¥  Stratic Analysis Result

m ® Complexity metrics

I | &

| Problem &

§Sou'a:s

. Category

P77 &

Uninitislized vanable

api.cpp

Initafization

\ao.cpp(zgs): error =12143: "apltex->ambient” & uninitialized

Pos &

Uninitialized variable

ap.Ccpp

Initalizaton

\ap.cpp(zgg): error =12143: "apitex->dffuse” is uninitialzed

P99 &

Uninitialized variable

a.cpp

Initialization

\aps.cpp(?soo): error =12143: "apitex->specular” is uninitialzed

P100 &

Uninitiaized varisble

&p¥.Cpp

Initalization

\aa’.cpp{?:{)l): error =12143: "apitex->opacity” is uninibalized

P101 &

Descaiption

Uninitigfized variable

| Function

iSource

objbound. cpp

Initiglization

| Variable

intel Inspector XE 2013

extvol.cpp ' V
find_and_fix_memory_error ...
Ml more

State

New

Suppressed

Not suppressed
Investigated

Format mismatch parse.cpp:244 unsigned i H tScenedefs({_iobuf *,void *)

—an

242
Z43
244
2458
246

re |= GetStringldfile,
£fscanf({dfile,
ifdef WINSI2
if (scremp

(outfilenams,

"QUTFILE"):
“"%3a", ocutfilename);

T/dev/null")

o

unsigned int GerScenedefa(_ icbuf

| | Mot investigated
. Category

C++
Format
Initisfization

Redundant code
Resource usage
String
Unreachable code
Unvalidated input

e EvdelkTikn elkova aro to eplfariov Intel Inspector. Ztnv elkova
daiveTal TO ATOTEAECUO ATIO TNV OTATLKA avAaAuon.

7
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Intel Inspector XE 2013
Memory and thread analyzer (8/8)

e EmutA€ov nAnpodoplec

— http:/ /software.intel.com/en-us/articles/intel-
inspector-xe-2011-documentation

— http:/ /software.intel.com/en-us/intel-inspector-
xe

Q20
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Intel Advisor XE 2013
Threading Assistant

QD
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Intel Advisor XE 2013
Threading Assistant

* To Intel Advisor eival eva epyaleio To omoilo BonBael
OTN UETATPOTIN TWV OELPLOKWV TIPOYPOUUATWY OE
nopAAANAC LECW KATIOLWYV PNUATWV.

 BonBaeL otnv eVpeon onueiwv OMoU N
rniopaAAnAomoilnon pmopetl va tpoodepPeL PeATiwon,.

* To Intel Advisor eivat dtaBeotpo yia C, C++, CH# ko
Fortran.
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Intel Advisor XE 2013

Advisor XE Workflow

v p— : * To advisor worklflow

Where should I consider adding parallelism?
Locate the loops and functions where your

program spends its time, and functions that call € llval_ TO £ pv aA,E i,o TO

them.
| 8 | Collect Survey Data

3] view Survey Resuit OT[O(.O ea uaq
é :d?i‘;::,:laﬁ:j:c:r;znnotahons to identify Kae O 6 nv r] 08 l' O-Trlv

possible parallel tasks and their enclosing

— LLETOTPOTI TOU
L] o e ., OELPLOKOU HOLC

53. Check Suitability ’
i s e s TPOYPAUHOTOC OF
‘ "Pﬂ Collect Suitabiity Data 7 7
(=} | view Suitability Resuit nap aAA.n AO ueow

4. Check Correctness

14
Predict parallel data sharing problems for the KaT[O LOV’

annotated tasks. Fix the reported sharing
problems.

PR NPOKAOOPLOUEVWY

(3] | view Correctness Result

’ 5. Add Parallel Framework B n H(’IT(L)V .

# Steps to replace annotations

(3} | view Summary

G
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Intel Advisor XE 2013
Survey Tool

* To nmpwto BApa ivol n avaluon tou Kwolka. AuTto
yivetal pe to Survey Tool. ApoU teAslwoel To Survey
Tool, epdavilete n avaAvon TNC EpEVVOLC.

1_nqueens_serial - €000 <

" wWhere should I add parallelism? © Intel Advisor XE 201
7 Summary % Survey Report £ Annotation Report i Suitability Report » Correctness Report
4 | < | | B View Source
Functicn Call Sites and Loops Total Time % Total Time Self Time Top Loops Sourceloc... *
=imain 100.0% NN 6.2186s Os = nqueens_s¢
= <5 schre [locp] 100.0%, CEEEE——  6.2186s Os fo El nqueens_s¢ ™
=l solve 100.0% N 6.2186s Os E nqueens_se¢
= setQueen [lcop] 100.0% NS 6.2186s Os Y = ngueens_s¢
=setQueen 100.0% S 6.2186s Os = ngqueens_s¢
=5 setQueen [loog| 100.0%: O 6.2186s Os B Nngueens_se
SlsetQueen 100.0%: NN 6.2186s Os = nqueens_se
= O setQuee| 100.0% IS 6.2186s Os B} ngueens_se
=setQuee¢ 100.0% NS 6.2186s Os = nqueens_se
= 5 sif 100.0% OO 6.2186< Os E nqueens_se «
< I 7’\{' > < ji = WYTYVI” == =53 "
hide
// To copy compiler options, select Build Settings topic frc » Fopic
#include "adviscr-annctate.h”// Add to each module that coni [Iteration Loop, Single Task vJ
// Begin a parallel code region (parallel site) [ 7 Y Copy
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Intel Advisor XE 2013
Survey Report

e XtnVv avadopa tnc epsuvag (Survey Report)
eudavidetal eva ypadpnpa LLE T KANOELS TWV
ouvopTNoEwWV Kol ta loops (Bpoyxouc), armo omnou
LLTTOPOU LE VOL EVTOTILOOU LLE TLC TIOLO OLTTOLLTNTLKEC
ouvaptnoelc n/kat loops, Ta omnola eivol kat ta moLo
onUOVTLKA onueia ywa MNapaAAnAomoinon.
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Intel Advisor XE 2013
Annotations

* XTn ouvexela tornoBetTov e oTov KWLKA HaC Ta
“Annotations”, evtoAec 6nAadn mpoc to Advisor,
OTIOU TOU A€E, o€ ToLa onpeilo BEAov e va
noPAAANAOTIOLNOOU LLE KOl EKTEAOVUE Ta 2 EpYaAElaL
tou Advisor XE Workflow:

— To suitability, mou eAeyxel kata mooco Ba
enwdeAnOovpe amno tnv xprnon nopaAAniou
KWOLKAL.

— Kot to Correctness, ou eAeyxeL av Ba vmtapéouv
adle€oda kol mpoBARpATO GUVOAYWVLCUOU.
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Intel Advisor XE 2013
Serial to Parallel (1/2)

e Enetta epooov dStopbwooupe Tuxov pofAnpata
nov epdavilel To correctness, PETEL TTAEOV VO
KOVOULE TIPOYHOTIKA TIAPAAANAO TO TTPOYPOUUOL O,
TomoBeTwvTac EVTOAEC TTAPAAANAWY TEXVIKWV (TT.X.
TBB, intel clik, ...).
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Intel Advisor XE 2013
Serial to Parallel (2/2)

 TwpPO TTOU EXOUME Eva apXLKO TTAAVO YL TO
nopAaAAnAo TTPOYPALLLLA LA, LLTIOPOUE VAL
xpnotpornotoou e to VTune Amplifier yia va o0 e
OV UTTOLPXEL KATTOLO CNULELO TOU KWOLKA TTOU
KaBuoTEPEL KOl UTTOPOULLE VO TO TPOTIOTIOL|OOULLE,
Kol To Inspector yia va Soupe evdeyxopeva
npofBAnuata pvnung-thread.
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Intel Advisor XE 2013

e EmutA€ov nAnpodoplec:

http:/
/software.intel.com/sites/products/search/search ng.php?prod
uct=advisorxe&version=2013

http:/ /software.intel.com/en-us/intel-advisor-xe

QD
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Intel Composer XE 2013

G
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To Intel Composer XE 2013

* To Intel Composer XE 2013:

— 8ev eival kamolo epyaAeio, aAAd Lo EvOTNTA TOU
Parallel studio (tn¢ omotac ta meplexopeva
avadpepBNKav otnv apxn).

— mepLexel BLBALoONkeg kat compilers, Tta omola
elval amopaitnta ywa tnv ouyypadn twv
TPOYPOLUUATWY, KUPLWE TwV TTApaAAANAwWV.
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Intel Composer XE 2013
Compilers

* To composer amnoteAeital amo 2 compliers:

— tov intel C++ compiler, o omoio¢ avalappavet va
HetayAwTttiosl kwoka ypappevo oe C kat C++, yua
apXLTEKTOVLIKEC 32-bit, 64-bit kat MIC architecture.

— Kot tov Fortran Compiler o omoto¢ petayAwTttilet
Fortran kwdka yLa TLC LOLEC OPYLTEKTOVLIKEC.
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Intel Composer XE 2013
Auto Vectorization

 Mia o T SuUVATOTNTEC TOV METAYAWTTIOTWY Elval
N QLUTOUATN ELOOYWYN TWV vectors.

* Yriapxet 6nAadn €vac LNXOVIOUOC O OToloC UtopEl
KOlL EVTOTIL{EL KOMMATLO TOU KwOLKOL TOL oTtoLaL
LUtopoUV va ekteEAeoTOUV pe evioAeg vector (SIMD)
KOLL TOL LETOTPETIEL AUTOMOTAL.
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Intel Composer XE 2013
Auto Parallelism

* Mua aAAn duvatotnta Touc £lval N mapaywyn
avadopac oXETIKA pe opalAnAomnotnonua
ONUEL/TUALOTO TOU KWOLKAL.

A9 )
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Intel Composer XE 2013
Application Threading — C++

e Y& KwOlKeg C++ umapxel n dSuvatotnta
nopaAANALOHOU XPNOLUOTIOLWVTOC TLC £ENG
TEXVOAOVLEC:

— OpenMP
— Intel TBB
— Intel Cilk
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Intel Composer XE 2013
Application Threading — Fortran

* Ooo avadopa tnv Fortran umapyet Kot kel
eva AP| To omolo emLTpEMEL TNV XPNON
nopaAAnALlopoU To onolo ovopaletal
“Coarrays’”.
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Intel Composer XE 2013
Math Kernel Library

* To Composer, mepLexeL otiC PLPALOONKEC TOU KAl pLaL
BBAL0ONKN pabnuatikwyv cuvaptnoswy, tnv MKL.

e Autn n BLBALOONKN, TTAPEXEL KATIOLEC CUVAPTNOELC, Ol
OTTOLEC €lvoll APKETA BEATLOTOTIOLNUEVEC KOl KAVOUV

xpnon mapaAAnAwv TEXVIKWYV Kol vectorization
(evtoA€g SSE2, SSE3 & SSSE3).
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Intel Composer XE 2013
Integrated Performance Primitives

* Mua akopa BLBAL0BNKN, adopa pa oepa
BEATIOTOTIOLNUEVWVY CUVAPTIOCEWYV TIOU EXOUV
VOl KAVOUV UE ETIEEEPYOLOLA ONUATOC,
ouurnieon dedopevwy, Kpumttoypadia,
Sdlaxelplon aAdaplOuntikwy, rendering.
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Intel Composer XE 2013

* ErutA€ov nmAnpodoplec:

http:/ /software.intel.com/en-us/intel-composer-xe

http:/

/software.intel.com/sites/products/search/search ng.php?g=&x
=23&y=3&product=composer&version=&docos=

http:/

/software.intel.com/sites/products/search/search ng.php?g=&x
=19&y=2&product=mkl&version=&docos=
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