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AvaAuon o@aApaTwy pvAung (0dnyog 1)

3.1 BIBNOYPAQIA ..o,

Avaiuon o@aApdaTtwy Thread (Odnyog 2)

4.1  BIBNOYPOQIA ...



1. ZKOTréGg TNG AOKNONG

Avixveuon o@AAPATWY PVARNG WE TN XPAoN Tou epyaAciou g Intel, Intel
inspector XE 2013.

2€ authv TNV doknon Ba yivel kaBodriynan atnv XpAon Tou epyalciou yia Tnv eUpeon
Kal d16pOwaon Aabwv TTou ogeidovTal oTnv Pvrun kai o€ thread.

2. NMNapadotéa

(A) 4 epwTnocig

(C) 2 aokAoelg

3. AvadAuon oc@aApdatTwy pviung (Odnyog 1)

2€ autov Tov odnyd Ba xpnoigomroioete 1o epyaAcio Intel Inspector XE 2013,
TTPOKEINEVOU va avaoAUCETE €vav KWOIKA Kal va BpeiTe onueia Tou KWIKa Ta OTToia
onuIoupyouv o@aApaTta Adyw Kakng dlaxeipiong NG Uvnung.

Aladikacia EkTéAeong Aoknong

1.

N

lNna va xpnoiyotroifjoete 10 epyaAeio Intel inspector, 6a Tpémel va
apxikoTroioeTe 10 TrEPIBAAAOV, dnAadn va TeBoUV KATToIEG PETABANTEG, va
TpotroTToINGEl N dl0dpouA avalATNONG TwV EKTEAECINWY £QAPHOYWY YIa VO
TTPoOoTEDEI n ToTTOBETia TOU inspector.
Avoi¢te éva TTapdbupo Tepuatikou. MNa Tnv apxikotroinon dWOoTe yia aTo TIg
TOPOKATW  €VIOAEG, Omou  <install-dir> n  diadpoury otV oTIOIC
gyKartaoTAoaATe TO inspector:

o source <install-dir>/inspxe-vars.sh

o source <install-dir>/inspxe-vars.csh
Akoua Béote TV petaBAnTA (var) mepifdAdoviog EDITOR 13 VISUAL oTov
ayatrnPéVo oag KEINEVOYPAWO (TTX: nano, vi, gedit, ...)

o EkteAéoTe: export <var>=<editor>
(C1) EkteAéote echo $EDITOR 1i echo $VISUAL, avdaloya pe 10 TIOI0
METABANTA BEoaTe aTo TTPONyoUuEvo BAA. AwaTe screenshot.
Twpa PTTOPEITE Va EEKIVIOETE TNV EQAPPOYN WE: inspxe-gui.
>¢ éva 0elTEPO TTAPABUPO TEPUATIKOU, QVTIYPAYWTE TO APXEIO
<install-dir>/samples/<locale>/C++/tachyon_insp_xe.tgz oc évav @dkeAo
OTOV OTT0I0 £XETE SIKAIWMATA EYYPAPNAG.
AtrooupTniéoTe 10 tachyon_insp_xe.tgz (my tar -xvzf <apye€io>).
Mrreite oTOv Kaivoupylo katdAoyo, tachyon_insp_xe, 1Tou dnuioupyrnbnke
armrd TNV ATTOCUPTTiECN Kal  €KTEAEOTE TNV  €VIOAl KaBapiopyou Kal
METAYAWTTIONG.

o AwoTte: make clean; make



APXIKN ELPYAVIOTN EPAPUOYIIS.
Kevo mapdBupo Aoyw mpoBAnudrwy Eugadvion, epéoov
oTn pvhun __AuBouv kamoia opaAuara
M| tachyon.find_and_fix_memon M tachyon.find_and_fix_memor,

9. Apou TeAgiwon  emTUXWG TO  compile, OdwoTe OTO  TEPMUATIKO
Jtachyon.find_and_fix_memory_errors yia va eKTeEAEGETE TNV EQAPUOYT.

10. (A1) BePaiwBeite 0TI eu@avioTnke To TAPATTAvw TTapdBupo. AWoTeE
screenshot.

11. Kal Twpa agou éxel yivel emTuxws 1o compile, arte oto Intel inspector kai

Project name: | |

Location: |'mefm5dfmsd—526,finte l/inspxe/pmjects | | Browse... ]

| Cancel l

12. Apou dwoete éva évoua oTo Project kal ratrjoete “create project” oto véo
TapdBupo TTOU eu@aviCeTal, @povTifete oTOo TTAdiolo “Application” va
uttapxel n e€@appoyn “tachyon.find_and_fix_memory_errors” kai oT0
“working directory” o katdAoyog gpyaciag oag.



Target Suppressions Binary/Symbol Search Source Search

Launch Application

Specify and configure the application executable (target) to analyze. Press F1 for more details.

Application: |fhcme!msdimsd—szﬁfinteI,n’tachynn_insp_xe,ﬂ:achyon.find_and_ﬂ:| - l l Browse... ‘

Application parameters: ‘

-] [ose..|

Working directory: |fhomefmsd,fmsd—szﬁfinteI,ftachyon_insp_xe

[+] [srose.

Inherit system environment variables

User-defined environment variables:

s |

13. (A2) BeBaiwbeite 611 dwoate Ta CWOTA aToixeia. AwoTe screenshot.

14. MatAoTe OK.

15. Ta va epgavioTei To TTapdBupo avdiuong trate: File > New > Analysis...

16. 2T0 QVOTITUCOOPEVO HEVOU aPIOTEPQ, TIPETTEI VO €XETE ETTIAEYMEVN TNV
avaAuon “Memory Error Analysis” kai eTmiAéyete 10 “Detect Memory

Problems”. TéAog TTatoTE Start.

Welcome | New Inspector Result =

(1 Configure Analysis Type

By, [| Detect Leaks
ﬁ‘ w=f£| | | Detect Memory Problems
<& T Locate Memory Problems

Analysis Time Overhead

Memory Error Analysi| - |

Medium scope memory error analysis type.
Increases the load on the system and the time
and resources required to perform analysis. Press
F1 for more details.

Stack frame depth: |8 | i ]

Enable interactive memory growth detection

@ Analyze without debugger

Run an analysis and report all detected
problems. Use to view correctness issues
without stopping in the debugger to
examine them.

Detect Memory Problems Copy |

Report still-allocated memory at application ex |

i Enablo dobunograwhon nroblom dotoctad

A

Intel Inspector XE 2013

Project Properties... |

Command Line...




Welcome | rooomi2 [x =

Collecting Data...

| © Summary|

= Please wait while result data is collected... p i

Estimated collection time may be 2 to 160 times normal target execution tim
and workload have a direct impact on target execution time and analysis spee

@ Stop
choose small, representative data sets with runs in the seconds time range. _ '
Elapsed time since collection start: 00:00:04 Pe Set Transaction Start |

Memory used by collector process and target application: 365 Mb g _—

= Show details S S Db )

np plication Output ‘2 || Collector Messages

e - i = = 1o e T

To redirect application output Loaded module: /lib64/libdl.so.2, .
Change the Application output Loaded module: /lib64/librt.so.1,
destination option on the Loaded module: fopt/intel/inspecto
Options-General window to
Collection Log window. Press F1fo Q7] I IO E!'apsed time: 00:00:04

17. AQoU oAokAnpwBei n avdAuon su@avifeTal To TTAPAKATW TTapdbupo TO OTToI0
aAva@EPEl Ta TTPORANKATA TA OTTOIA EVTOTTIOTNKAV.

Welcome | ro00Omi2

Al

Intel Inspector XE 2013

fﬁ' Detect Memory Problems
Target| Analysis Type.|r Collection Log|

Sortv © @

Modules Obj.§ severity Tl

P Mismatch... find_an achyon.fi... Error 3 item(s)

P @ Memory |... find_and fi... tachyon.fi... 286.Q Warning 1 item(s)
: P @ Invalid me... find_and_fi... tachyon.fi... Type 7l

|P &  Memoryn... api.cpp; ut... tachyon.fi... 10. g jnyalid memory access 1 item(s)

Memory leak 1 item(s)

Memory not deallocated 1 item(s)

Mismatched allocation/deallocation 1 item(s)

rce

4 1(ED :10f2 b [ anll Timeline 7
Descri... Source F. Module 0. |0 _start (14874)
| Mis... find and... o. tachyon...

173 tachyon.find |

174 tachyon.find |

175 tachyon.find |

176 tachyon.find |

177 1 Llibtbb debug.

Alloc... find_and... o. tachyon...
168 for (in||tachyon.find |
169 { tachyon.find |




18.
19.

20.

21.

22.

23.
24.

25.

26.

27.

(A3) AworTe 10 screenshot TTou deiyvel Ta TTPoBARUATA TTOU BPAKATE.

Mpétrel va uttdpxel n ypauun Mismatched allocation / deallocation, kdvte
OITTAG KAIK OTNn YPAPUA.

Kdavovtdg 0Oegi KAIK OTnv KApTEAQ TOU TINyaiou 1 oTnv KApTéEAQ TOUu
dissasembly kai perd Explain Problem, traipvete epiocdtepeg TTAnpo@opicg
OXETIKA PE TO TTPORANUQ.

Kavovtag OITAG KAIK TTdvw oTnv ypauun TTou gival To AdBog avoiyel o editor,
OTTOU PTTOPEITE VA KAVETE AANAYEG.

(C2) Apou wagete yia 1o TTPORANUa, péow Tou “Explain Problem” 1 péow
O1adIKTUOU Kal KATAAARETE TTOU OQEiAETaI, BPEITE TTOIEG EVTOAEG dNIoUpPYyOUV
T0 TTIPORANMa Kai diopbwaoTe TeC. AwoTe screenshot deixvoviag tnv alAayn
TTOU KAvVATE.

A@oU KaveTe TIGC aAayEG 00G ATTOBNKEUOTE.

2TO TEPUATIKO TTOU KAVATE TTponyouuévwg compile, BeBaiwdeite OTI €ioTe oTOV
kataAoyo tachyon_insp_xe kai {avakdvere make.

Zavarpéxete Tnv avaAuon Tnyaivovrag File > New > Memory Error
Analysis / Detect Memory Problems kai eAéy¢re 6T TO TTPOPANUa €Xel
O10pBWOEI.

(A4) AwoTte TO screenshot TTou deixvel TO TTAPAOUPO HPE TO EVTOTTIOUEVA
mpoBAjuaTa kai 611 dlopBwoaTte To Mismatched allocation / deallocation.
ETTavoAnTITIKA PTTOpEiTE Va AUoETE OAQ Ta TTPOPRAARUATA ETTIAEYOVTAG MIA GAAN

ypapun oto Brpa 21.

3.1 BiBAioypagpia

http://software.intel.com/sites/products/documentation/doclib/stdxe/2013/inspectorxe/

lin/lin tutorial memory cpp /index.htm

http://software.intel.com/sites/products/documentation/doclib/stdxe/2013/inspectorxe/

lin/lin tutorial memory cpp /tutorial insp lin.pdf

4. AvdAuon cpaApdatwy Thread (Odnyoég 2)

& autov Tov 00Nyo Ba xpnoiyotroinoete 1o epyaAcio Intel Inspector XE 2013,
TTPOKEINEVOU VO avOAUOETE Evav KWOIKO Kal va Bpeite onueia Tou KWOIKa Ta oTroia
onuIoupyolv o@AApaTa AOyw un CwoTAG XPRong Twy thread.

Aladikacia EkTéAeong Aoknong

1.

MNa va xpnoigotromoete 10 epyaAcio Intel inspector, 6a  mpémer va
apyikotroifjoete 10 TEPIBGAAOV, dnNAadn va TeEBOUV KATTOIEG METABANTEG, va
TpotroTToINBEi N dladpour avalATNoNnNg Twy EKTEAECINWY £QAPHOYWY YIa VO
TPOoCTEDEI N ToTTOBETia TOU inspector.


http://software.intel.com/sites/products/documentation/doclib/stdxe/2013/inspectorxe/lin/lin_tutorial_memory_cpp/index.htm
http://software.intel.com/sites/products/documentation/doclib/stdxe/2013/inspectorxe/lin/lin_tutorial_memory_cpp/index.htm
http://software.intel.com/sites/products/documentation/doclib/stdxe/2013/inspectorxe/lin/lin_tutorial_memory_cpp/tutorial_insp_lin.pdf
http://software.intel.com/sites/products/documentation/doclib/stdxe/2013/inspectorxe/lin/lin_tutorial_memory_cpp/tutorial_insp_lin.pdf

o

Avoitte éva TTapaBupo TepuaTikoU. MNa TRV apyikotroinon dwaoTe Hia atmod TIg
TOPOKATW  €VIOAEG, Omou  <install-dir> n  diadpoury oTnv  oTroia
EYKATAOTACATE TO inspector:

o source <install-dir>/inspxe-vars.sh

o source <install-dir>/inspxe-vars.csh
Akopa B¢éote TNV PeTaBAnTh (var) mepiBaAloviog EDITOR 3 VISUAL oTov
QayaTrnPEVO 0aG KEINEVOYPAYO (TTX: nano, vi, gedit, ...)

o EkteAéoTe: export <var>=<editor>
(C1) ExteAéote echo $EDITOR i echo $VISUAL, avaloya pe 1o Troia
MeTaBANTA BEoaTte oTo TTponyoupevo Brua. AwoTe screenshot.
Twpa PTTOPEITE Va EEKIVAOETE TNV EQAPHOYA HE: insSpxe-gui
2¢€ €va delTePO TTAPABUPO TEPUATIKOU, avTIypAWTE TO ApXEio
<install-dir>/samples/<locale>/C++/tachyon_insp_xe.tgz oc évav @dkeAo
OTOV OTTOI0 £XETE DIKAIWPATA EYYPAPNG.
AtrooupTtriéoTe 1o tachyon_insp_xe.tgz (1my tar -xvzf <apxeio>)
Mrreite oTov Kaivoupylo katdAoyo, tachyon_insp_xe, 1Tou dnuioupyrnbnke
ammd TNV  ATTOCUMTTIEON KAl  €KTEAECTE TNV  €VvTOA KaBapIoPoU  Kal
METAYAWTTIONG.

o AwoTte: make clean; make
Apou  TeAeiwon  emTuxwg TO  compile, dwoTe OTO  TEPMATIKO
Jtachyon.find_and_fix_threading_errors yia va eKTEAEOETE TNV EQAPUOYA.

10. (A1) BePaiwbeite OTI euavioTnke TO TAPATIAVW Trapdbupo. AwWoTe

screenshot.

11. Kal Twpa agou €xel yivel emTuxwg 1o compile, are oto Intel inspector kai

onuioupyeite £va véo project: File > New > Project...



|§| Create a Project

Project name: [ ]

Location: [mefmsd;’msd—szmi ntel/inspxe/p mjects] Browse...

Cancel

12. Apou dwoeTte éva évopa oTo Project kal atroeTe “create project” oto véo
TTapdBbupo TTou eugaviletal, @povTifete oTo TAQiclo “Application” va
uttdpxel n eeapuoyry “tachyon.find_and_fix_threading_errors” kai o010
“working directory” o katdAoyog epyaciag 0ag.

-Target '-Suppressjons | Binary/Symbeol Search | Source Search

Launch Application
Specify and configure the application executable (target) to analyze. Press F1 for more details.

Application: thme{msd;msd—s%{inteIftachyon_insp_xe,‘tachyon.find_and_fi:‘ - ] l Browse... l
Application parameters: [ ‘v] l Modify... l
Working directory: [{hcmeimsd;’msd—s%fintelftachyon_insp_xe ‘ v ] l Browse... l

Inherit system environment variables

User-defined environment variables:

| (oo ]|

13. (A2) BeBaiwbeite 611 dwoate Ta CWOTA aToixeia. AwoTe screenshot.

14. MNMarAote OK.

15. Na va eppavioTei To TapdBupo avaiuong mate: File > New > Analysis...

16. £10 avaTTTUOOOUEVO HEVOU OPIOTEPQ, TIPETTEI va EXETE ETMIAEYMEVN TNV
avaAuon “Threading Error Analysis” kai emAfyete 10 “Detect Deadlocks
and Data Races”. T¢Aog matrioTe Start.

10



Welcome | New Inspector Result = =

@' Configure Analysis Type

“=) 10x-40x
®o
=] 20x-80x
DO 40x-160x Locate Deadlocks and Data Races

|:I:Threaqu Error Analy| ~ ‘ Analysis Time Overhead

Detect Deadlocks and Data Races

Detect Deadlocks

Detect Deadlocks and Data Races

il ﬂ

Memory Overhead

Copy

Medium scope threading error analysis type. Increases the load on the system and the time and
resources required to perform analysis. Press F1 for more details.

[ Terminate on deadlock

Stack frame depth: Il =

@ Analyze without debugger

Run an analysis and report all detected problems. Use to view correctness issues without stopping
in the debugger to examine them

) Enable debugger when problem detected

Run an analysis under the debugger and stop every time a problem is detected. Use to allow
investigation of every problem detected. Not recommended when running a threading analysis
because of extremely slow execution time.

© Select analysis start location with debugger

Run target application under the debugger with analysis disabled until you choose to turn on
analysis. Execution stops at the application entry point. Set a code breakpoint to stop execution
prior to where you want analysis to begin, execute to this point, then use the 'monitor
begin-analysis' command to turn on analysis for all subseguent execution. Use to quickly reach...

Project Properties

Command Line...

© Details

<11

17. AQou oAokAnpwBei n avdAuon su@avifeTal To TTAPAKATW TTApdbupo TO OTToI0
ava@EpEl Ta TTPORANUATA TA OTTOIA EVTOTTIOTNKAV.
Welcome  roooti2z = L

® Detect Deadlocks and Data Races Intel Inspector XE 2013

Problems % | Filters Sort- i |
IDa @& | Type Sources Modules State Severity &
PP @ Data race find_and_fix_threading_errors.cpp tachyon.find_and fix_threading_errors R New Error 2 item(s)
bP2 @ Data race xvideo.cpp tachyon.find_and_fix_threading_errors Fe New Type
Data race 2 item(s)
Source
bl find_and_fix_threading_errors.cpp 1 item(s)
xvideo.cpp 1 item(s)
Module
tachyon.find_and_fix_threading_errors 2 item(s)
State
New 2 item(s)
Suppressed k2
9 1(E] TN code Locations: Data race Timeline
Description Source Function Module

find_and_fix_threading_errors.cp... render_one_... tachyon.find_and_fix_threading_...

primary.scene = &scene;

col=trace(&primary) ;

//Threading Error: ¢

//2 ways to fix this threading error
I 1) Make col a local variable

tachyon. find_and_fix_threading_er|

find_and_fix_threading_errors.cp...

render_one_...

tachyon.find_and_fix_threading_...

primary.scene = &scene;

tachyon.find_and_fix_threading_er

tachyon.find_and_fix_threading_er

col=trace(&primary); //Threading Error: ¢

//2 ways to fix this threading error
1/ 1) Make col a local variable

=
o=
==}
=
5
=
g
2|
.
(=]

18.
19
20

(A3) AwarTe 10 screenshot Trou deixvel Ta TTPOBARUATA TTOU BPAKATE.

Kavoupe dITTAS KAIK 0TO TTpWTO TTPORANUQ.

Kdavovtdg 0¢€i KAIK oTnv KapTéAa TOu Trnyaiou 1 otnv KopTéAa Tou
dissasembly kai petd Explain Problem, traipvoupe TTAnpog@opieg OXeTIKA e

TO TTPOPBANMQ.

—_—

1



21. KavovTtag OITTASG KAIK TTAvw oTnv ypauun TTou gival To AdBog avoiyel o editor.

22.(C2) Agou wagete yia 1o TTPORANUA, péow Tou “Explain Problem” fj péow
O1adIKTUOU Kal KaTOAGRBETE TTOU OQEIAETOI, BPEITE OE TTOIEG YPAUMEG-EVTOAEG
ogeileTal To TTPOBANUA kal dlopBwoTe Ta. EEnyAoTe TTola aAAayrh KAvaTte Kal
dwaTe screenshot deixvovrag Tnv aAAayr] TTou KAvaTe.

23. Apou kavete TIG aANayEG 0O ATToBNKEUOTE.

24. ¥10 TEPUATIKO TTOU KAVATE TTPONYoUuEVWG compile, BeBaiwBeite 0TI €ioTe OTOV
katdAoyo tachyon_insp_xe kai {avakdvete make.

25. ZavaTtpéxeTe TNV avaAuon TTnyaivovTog

File> New> Threading Error Analysis / Detect Deadlocks and Data Races
Kal eAEYETE OTI TO TTPOPANUA €xel DlI0pBwOEI.

26.(A4) Awote TO screenshot Tou degixvel TO TTOPABUPO HE TA EVTOTTIOUEVA
TTpoBAAuaTa kai 611 dlopbwaoaTe TO TrPpwTo Data Race.

27. EmavaAnmiTika uTropeite va AUoete 0Aa Ta TTpoBAfuaTa eMAEYOVTAG Wia GAAN
ypappn oTo Bripa 21.

4.1 BiAioypagia

http://software.intel.com/sites/products/documentation/doclib/stdxe/2013/inspectorxe/
lin/lin tutorial threading cpp/ index.htm

http://software.intel.com/sites/products/documentation/doclib/stdxe/2013/inspectorxe/
lin/lin tutorial threading cpp/ tutorial insp lin.pdf
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http://software.intel.com/sites/products/documentation/doclib/stdxe/2013/inspectorxe/lin/lin_tutorial_threading_cpp/index.htm
http://software.intel.com/sites/products/documentation/doclib/stdxe/2013/inspectorxe/lin/lin_tutorial_threading_cpp/index.htm
http://software.intel.com/sites/products/documentation/doclib/stdxe/2013/inspectorxe/lin/lin_tutorial_threading_cpp/tutorial_insp_lin.pdf
http://software.intel.com/sites/products/documentation/doclib/stdxe/2013/inspectorxe/lin/lin_tutorial_threading_cpp/tutorial_insp_lin.pdf

	1. Σκοπός της άσκησης
	2. Παραδοτέα
	3. Ανάλυση σφαλμάτων μνήμης (Οδηγός 1)
	3.1 Βιβλιογραφία

	4. Ανάλυση σφαλμάτων Thread (Οδηγός 2)
	4.1 Βιβλιογραφία


