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Mepiinyn

H moapovco epyacio mopovcstdlel GUVORTIKG TNV EMICKOTNGCT EKTOSEVTIKOV TEPPAALOVTOV ekpabnong
TopAAAANG  kataveunuévng emnefepyociog, mov Eywe oto  Eekivmua vEOG EPELVNTIKNG TPOCTAOELNG.
SuyKevipoOnke £va GOVOLO £PYOLEIDOV AOYIOUIKOD, GYETIKG LE TOV TPOYPULUUATIGHO, TNV AVAAVCT 0tOd06NG,
TIG OTTIKOTOWGELS KOl TNV TPOCOUOI®MSN cuvipopkotnTog. To Aoyiopkd avtd kototdydnkov pe Pdon
Agrtovpyio Tovg Ko EMAEYONKAY €KEIVa TTOV 1KOVOTOOUV KOBOPIGHEVO KPLTHPLOL Yl TEPALTEP® SlEPEHVION TOV
XOPOUKTNPIOTIKOV TOVG. To amoTeAEGUATA YPNCILOTOWONKAY Yo TNV TPATACT) TAUIGIOV £PEVLVOG KOt AvATTLENG,
evog  mepdAlovtog vmooTpiEng G OaokoAing Kot ekudnong moapdAAnAov  TPOYPOLUATIGHOD,
XPTOULOTOLDVTOS TPAYLOTIKE GUGTNHATA-GTOYOVS TOPAYMYIKOL Tpocavatoicoiov. To mepifdiiov PacileTon
GE aVOL(TOU KMOKO TAATPOPLLO OVATTUENG, 1| OTtole TPOKELTOL VO EUTAOVTIOTEL [ EMIPOCHETES EPUPLOYES KO
BonOnuata, eumvevopéva omd TV aVAALCN YOPOKTNPIOTIKOV TOV EMAEYUEVOV €PYOAEI®V AOYIOUKOD TNG
EMOKOTNONG.

AEEarg KAEWOWA: TopdAAnAn emeepyaia, exmaidevtind wepifailovio,

Abstract

This paper presents a summary of the survey of educational environments for learning parallel distributed proc-
essing that took place at the beginning of a new research effort. A set of software tools about programming, per-
formance analysis, visualizations and concurrency simulation were collected. These were categorized according
to their function and after proper criteria definition the more useful were selected for further characteristics’
investigation, which was used for the proposal of a research and development framework, to support the teach-
ing and learning of parallel programming, using productive orientation’s real target systems. This environment
is based on an open source development platform that is going to be enriched with add-on applications and wiz-
ards, inspired by the characteristics analysis made to the chosen during the survey software tools.
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1. Ewsayoy

Ot 1d0€1g oYediooNg LAKOD VTOAOYISTOV Oglyvouv OTL 010 UEAAOV Ol HOVOETMEEEPYOOTIKEG
OPYITEKTOVIKEG {o®g Vo unv pmopobv va, vrootnpifovv Tov Tpéyovia pvbud adénong g
vroAoyloTikng toxbog (Grama k.a. 2003, o. 2). Amd v GAAN TAELPE, Ol TPOYPAUUNTIOTEG OEV
delyvouv vo V10BETOVV KOTA TO AVAUEVOUEVO TOV TOPAAANAO Tpoypaupatiopd (Asanovic k.o. 2009,
6. 56). Mio and t1g outieg kabvotépnong ot palikn amrodoyn Tov ivar 1 dvokoiia Tov (Heroux k..
2006, c. 223) (Lee & Webber 2003, o. 1). Zouewva pe tov Johnson (k.a. 1994, ¢. 2) o mapdAiniog
TPOYPOUUATICUOG ATOTEAEL TO LEAAOV TNG EMGTHUNG VTOAOYIGTMV. ZUYVA OUMG ETAEYOVTOL YOUNANG
AmOO00NG TAATPOPUES, OGS 1 TPOCOUOIMOT], Yo TNV EKTAIOEVOT] GTOV TOPAAANAO TPOYPUAUUATIGUO.
H epegvvntikn pog mpoondadeia Paciletar otnyv droyn mov viobetel ko o Bernreuther (k.a. 2005, c. 1),
OTL 1 TPOKTIKY €£GOKNOT TOV TAPAAANAOL Kot VYNANG AmOO0GTC TPOYPUUUATICUOD TPETEL VO, YIVETOL
0€ TPUYUATIKEG GVGTOLYIEG VYNANG amddoomg.

To mapov apbpo Eexvd pe avagopd oe oyetikés epyacies. Katomv mapovsialovial To anoteléopota
NG EMOKOMNONG EPYOLEIOV AOYIOUIKOD TOPAAANANG emelepyaoiag Ta omoio gival oe Béomn va
vrootnpifovv v expddnon kai didackaiio Tov TopaAANAov Tpoypaupoticpod. Ta epyaieio avtd
KOTNYoplomoovvTal Kot opifovtol kputiple yw. Tnv emAoyn o600 ouddwv AOYIGUIK®OV, OCMOV
EVOLQEPOVVY dpeca Kat ERpeca TNV Epeuvd pog. Télog kabopiletal To TAaico Epevvog Kot avamTuéng
OV  EKUETOAAEVETOL TO GULUTEPACUATO TNG OVAAVLCOYNG AELTOVPYIKAOV  YOPUKTNPIOTIKAOV TOV



EMAEYUEVOV OUAO®OV AOYIGUIK®DVY, TPOTEIVOVTOG TNV OVATTLEN VE®V AELTOVPYIOV Yio TNV ETAEYUEVN
mhateoppa Eclipse PTP dote va tng d00ei ekmondeutikn Tpoontik.

Ilivaxag 1: Kotnyopiomoinon twv epyorelwy s EXIOKOTHONG, e TIS 01EVBDVOEIS TV 10TOTOTWY TOVG
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Allinea DDT — http://www.allinea.com/index.php?page=48
Allinea OPT http://www.allinea.com/index.php?page=74
BACI .http://inside.mines.edu/~tcamp/baci/
BSP http://www.bsp-worldwide.org/
BSPonMPI http://bsponmpi.sourceforge.net/
CODE 2.0 http://www.cs.utexas.edu/users/code/
ConcurrentMentor http://www.cs.mtu.edu/ConcurrentMentor/
CUDA http://www.nvidia.com/object/cuda_home.html
DAJ http://stwww.weizmann.ac.il/g-cs/benari/daj/
DETOP http://www.lrr.in.tum.de/Par/tools/Projects/Detop.html
Dimemas http://www.bsc.es/plantillaA.php?cat id=475
Eclipse PTP http://eclipse.org/ptp
FT-MPI http://icl.cs.utk.edu/ftmpi/
Haskell http://www.haskell.org/
HMPP Workbench http://www.caps-entreprise.com/hmpp.html
HPCToolkit http://hpctoolkit.org/
Intel Parallel Studio http://software.intel.com/en-us/intel-parallel-studio-home/
Intel VTune Performance Analyzer http://software.intel.com/en-us/intel-vtune/
iBACI http://stwww.weizmann.ac.il/g-cs/benari/jbaci/
Jumpshot-4 http://www.mcs.anl.gov/research/projects/perfvis/software/viewers/index.htm
KOJAK http://www.fz-juelich.de/jsc/kojak/
Lydian http://www.cs.chalmers.se/~lydian/
MARMOT http://www.hlrs.de/organization/av/amt/research/marmot/
MATLAB Parallel Computing Toolbox http://www.mathworks.com/products/parallel-computing/
Mozart Programming System http://www.mozart-oz.org/
MPI http://www.mcs.anl.gov/research/projects/mpi/index.htm
MPI Development Plugin for NetBeans https://mpiplatform.dev.java.net/
MPI PERUSE http://www.mpi-peruse.org/
MPI Toolbox for Octave (MPITB) . http://atc.ugr.es/javier-bin/mpitb
MPICH2 http://www.mces.anl.gov/research/projects/mpich2/
mpiJava http://www.hpjava.org/mpiJava.html
MPJ Express http://mpj-express.org/index.html
MPWin 2 http://users.chal.sch.gr/areti/mpwin.html
NESL http://www.cs.cmu.edu/~scandal/nesl.html
ompP http://www.ompp-tool.com
OPARI http://www.fz-juelich.de/zam/kojak/opari
Open MPI http://icl.cs.utk.edu/open-mpi/
Open|SpeedShop http://www.openspeedshop.org/
OpenMP http://openmp.org/wp/
OTF http://www.tu-dresden.de/zih/otf/
OverView http://wel.cs.rpi.edu/overview/
PAPI http://icl.cs.utk.edu/papi/
Paradyn 2.0 http://www.paradyn.org/
Paraver http://www.bsc.es/plantillaA.php?cat id=485
PCL http://www.fz-juelich.de/jsc/PCL/
PDT http://www.cs.uoregon.edu/research/pdt/home.php
Performance PROPHET (ASKALON) http://www.dps.uibk.ac.at/projects/prophet/
PerfSuite http://perfsuite.ncsa.uiuc.edu/
P-GRADE http://www.p-grade.hu/
P-GRADE DIWIDE http://www.p-grade.hu/
P-GRADE GRAPNEL http://www.p-grade.hu/
P-GRADE PROVE F [http://www.p-grade.hu/
POLKA H | [http://www.cc.gatech.edu/gvu/softviz/parviz/polka.html
PVM http://www.csm.ornl.gov/pvm/
Rabbit http://www.scl.ameslab.gov/Projects/Rabbit/
SCALASCA http://www.scalasca.org
SCALEA (ASKALON) http://www.dps.uibk.ac.at/projects/scalea/
SLOG-2 http://www.mcs.anl.gov/research/projects/perfvis/software/log _format/index.htm
Sun Studio Performance Analyzer http://developers.sun.com/sunstudio/overview/topics/analyzer _index.html
TAU http://www.cs.uoregon.edu/research/tau/home.php
Total View http://www.totalviewtech.com/products/totalview. html
Vampir http://www.vampir.eu/
VampirTrace http://www.tu-dresden.de/zih/vampirtrace
VISTOP http://www.lrr.in.tum.de/Par/tools/Projects/Vistop.html

2. TyeTiKéG gpyaoieg

AvalnTioEelg OYETIKG LE EMOKOMNGELG EKTALOEVTIKAV TEPIPAALOVTOV Y10 TN S10aoKOAi TApAAANANG
Kol Katoveunpévng eneéepyaciog dev amépepay onuaviikd omoteAéouato. Bpédnkayv opwme yevikég
EMIOGKOTNGELS Y10 epyareio mapdAAnAng eneEepyacioc, 6mmg avt twv Gropp & Lumsdaine (Heroux
k.. 2006, o. 223) kot 1 woAodtepn, ektevig emokomnon tov Cheng (1993). Avogopéc oe
eEKTOdEVTIKG epyaleia mopdAANANG eneEepyasiog yivoviorl kal oto mopdptnua D tov Bifiiov tov
Ben-Ari (2006), 6nwc kot ot evotra “Parallel Software Tools” tov Bipiiov Tov Foster (1995).



3. Katnyopisg epyoireiov

Yvuykevipovetor €va mAn0og epyoieiov mopdAAniwv cvotnudtev. o Adyovg keAng opydvmong
YIVETOL KOTNYOPLOTOINGN TOV AOYICUIKAOV TNG EMCKOMNONG COUG®VA LE TNV KOPLOL AELTOVPYi TOVG.
v npdt ypopuun tov [ivaka 1 mapovsialovrol ot Katnyopieg Kot 6TIG ETOUEVES TOL AOYIGHKE TNG
€MOKOMMONG, avad katnyopio. Opiopéva evidocoviol o€ TeEPIGGOTEPES amd pio kaTnyopies, apov,
OT®G €lval AOYIKO, EMITELOVY TEPIGGOTEPEG Ao piol AglTovpyiec.

4. royyeio TOVTOTNTOS KO KPLTIPLa ETAOYNG

Opilovtar Ta KpLTnpla Kot yio Kabe Aoyloikd evtomifoviol Ta YopaKTNPIoTIKA TOV, MOTE Vo, Yivel N
EMAOYN TOV ¥pNodTeEp®V Yia epetaipw depevvnon (Ilivaxog 2). tdyog sivar o dtoy®@popods Tovg
oe Ovo ouddec. To mpmtedovrog evolapPépovtog N epyareian Pdong, oto omoia Paciletar To
TPOTEWVOUEVO TAOIGIO OVATTLENG KOl TO OEVTEPEVOVIOG EVOLAPEPOVTOC N EPYOLEln EUmvevong Ta
omoia. TPocdlopilovy TIG AELTOLPYIEG EKTOUOEVTIKNG LVTOGTNPIENG OV AEITOLY Kol TPOTEIVETUL V.
viomombovy GTo aVTITPOCOTEVTIKOTEPO gpyoreio Pdong. To mANpn otoyeio TOLTOTNTOG TOV
AOYIOUIK®V TG EMOKOTNGOTNG eV TOPOLGLALOVTOL AOY® TOV TTEPLOPIGUEVOD YDPoL dnuocicvone. Ta
AOYIOUIKG OV EMAEYOVIOL OTNV TPMTN Kol JEHTEPT OUAdO EVOLIPEPOVIOS TOPOVGLALOVIOL GTOV
ITivaxa 3. Q¢ Bdaon Tov TAacsiov avarnTvéng TG épevvag emléyetor n mhatedpua Eclipse PTP, tov
nepiPaiiovtog epmiovticpévev pécmv Eclipse, kabmg gival 1o povo amd ta AoYIGHKE Tp®mTEVOVTOG
evolapépovtog mov givor mpoypoppatiotikd mepiPdiiov. To Eclipse eivar dnuoeiiéc Aoyiopkd
ovVOLYTOD KMOKO WE EKTEVN] LIOOTNPIEN EMTPOCHETOV EQUPUOYDV, EVEPYN KOWOTNTO YPNOTDV,
a&16hoyn BrpAtoypagio kot gvupeio amodoyn Yo TV avarTLEN TOKIA®Y KAVOTOU®MY TEPIPUALOVTIMV.

Iivaxag 2: 2roryeio To0T0TNTOS TWV EPYOLEIWV KL KPITHPIO EVIOCHS OTIC OUAIES EVOLAPEPOVTOS

Y1oryeio ToVTOTNTOG

Kpuripro

'Etog televtaiag evnuépwong. Ilpoxvntet and v
tedevtaio daBéoyun €kdoo, TNV TELevTain GYETIKN
dnpocievon N v tehevtaio EVINUEPOOT) TOL IGTOTOTOV
TOV £PYOV KOl AMOTEAEL KPLTHPLO KIVNTIKOTNTOG.

Emuiéyovtan epyareio mov Egovv eviuepmbet petd to
2008. ITpotumvtat evepyd épya Tov etvor ThovOTEPO
va €YOouV VTOGTNPIEN KOl EVEPYOLS YPTOTEC.

Adewa yprione. Ipocdiopiletl v elevbepia ypriong Kot
™V TpdcPacn otov Tyaio Kddua Tov £pyov.

Emuiéyovtar Aoyopikcd Avorytod Kmdwa (AAK)
®oTe va uapyel Svvatdtta TPOSPacNS GTOV KOSKA
KOl LETATPOTTMDV.

Mhatedppa. [pooaratrtodpevo meptPdiiov | Tiaictlo
Aettovpyiog. Kprmpio dtaympiopod vrepPorikd
€EEOIKEVUEVOV AOYICUIKDV.

potydvton epyareio mov cuvepyalovtot pe
SMUOPIAT] TPOTLTTA TAPAAANAOV TPOYPOLUATIGHOD,
omwg ta MPI ko OpenMP.

F'AOOGCO TPOYPULUATIONOD, GTHY 0010 YPAPETOL 1] TV
omoio apopd n xpNoN Tov epyaieiov.

Emiéyovtan epyareio oyeTikd pe TG mo Stode00UEVES
YAOGGES avanTLENC TOPAAAN AV epappoydv, C Kot
C++.

2vomua-6tdyoc. To vAkd oto omoio pumopet va
extedeotel To Aoyopko. Kpuriplo emhoyng
TPOYLLATIKOD 1] EKOVIKOD GUOTIHOTOGC 1] «KAEIGTOD»
mePPAAAOVTOC.

Emidéyovtat 660 pmopovv vor EKTEAEGTOVV GE
TPAYLLATIKO CUCTALLATO-GTOYOVS, KLPIMG cupPatd pe
Linux kot un-e£€1d01keuptévo vAKo.

Eido¢ cvotpnotog. AQopd TopaAANAL, KOTOVEUUEVOL
GLOTHHOTO 1] KOt TO, 50O0.

Emiéyovtar epyareio mopdAAnAoy GOGTHLATOV,
KaBdg eivol 1 cuvNBEGTEPT] OPYLTEKTOVIKT| TTOL
APTOYLOTOLEITOL GE QKAOT|LOTKE 1OPVLLOTOL Y10l
Sdackaiia.

HpocavatohMopds. Kabopilel av to epyodeio apopd
™V Tapaymyn, Ty eknaidevon 1 Kot o 6vo. Etvat
GLYVA OHGKOLO VO TPOGIOPLOTEL e aKpiPEtoL.

Qg epyodeio Baong TpoTdVTOL OGO EYOVV
TOPUYOYIKO TPOGAVATOAIGHO. ¢ epyaleia Eumvevong
000 £YOVV EKTOOEVTIKO ALY deV ATOKAEIOVTOL KO
000 £YOVV TOPAYWYIKO POAO.

Tpagun demagn ypriot. Kabopilet av to epyaireio
€xel Ypagiko meptBaiiov epyaciog To ido 1
TAOTQOpLLO oV oToia exTelEiTaL.

[potdvtot To AoyIoHIKA oV S1afETOVV YPuPIKd
nepfarhov epyaciog yloti etvor KotaAAnAdTepa yio

apybplovg TPOYPULLATICTES.




Iivaxag 3: To. Loyiouikd. mpwtedoviog Kot OEVTEPEDOVTOS EVOIOPEPOVTOG

Epyoaieia paong: Eclipse PTP, HPCToolkit, MARMOT, Open|SpeedShop, PerfSuite, SCALASCA, Jump-
shot-4, TAU.

Epyoieia épmvevong: Allinea DDT, Allinea OPT, BACI, CODE 2.0, ConcurrentMentor, DAJ, Dimemas,
HMPP Workbench, Intel Parallel Studio, Intel VTune Performance Analyzer, jJBACI, Jumpshot-4, KOJAK,
Lydian, Mozart Programming System, MPI Development Plugin for NetBeans, MPWin 2, ompP, OverView,
PAPI, Paradyn 2.0, Paraver, PDT, Performance PROPHET (ASKALON), P-GRADE, P-GRADE DIWIDE,
P-GRADE GRAPNEL, P-GRADE PROVE, Sun Studio Performance Analyzer, TotalView, Vampir.

5. Aertovpyikd yopaKTPLETIKG

AxoAiovOnce aviivuon TOV 1O10TNTOV TOV EMAEYUEVOV AOYICHIKOV. XTOY0C €iVAL O EVIOMIGHOG TOV
AELTOVPYIDOV TOV EKTAUOELTIKOV AOYICHIKMV, Ol OTTOIEG OEV TAPEXOVTUL OO TO AOYICHIKA TOPAy®YNS
Kol €WOKOTEPO OMO TNV EMAEYUEVN TAATEOpUE ovATTUENG. To OVOALTIKG OTOTEAEGUOTO TNG
S1EPEHVNONG TOV AEITOVPYIKAOV YAUPUKTIPICTIKAOV SEV TOPOVGLALOVTOL 6TO TAPOV AGY® TEPLOPIGUEVOL
YDPOV.

6. [TLaiclo £épevvag Ko avanTvéng

A76 T S1EpEVYN O AEITOVPYIKAV YOPAKTIPICTIKOV ATOKPLGTUAADVETOL VO GHVOLO DTTOYNPLOV TPOG
VAOTOINGN AEITOVPYIDOV OV GUVOETOVY TO TPOTEWVOUEVO TANICLO EPEVVAG KOl AVATTUENG. KOTOG TOV
glvar n vrootpiEn ™G eKUAONONC TOPUAANAOL TPOYPOUUOTIGHOD G€ TEPPAAAOV  avamTuéng
TPOYUATIKDV EQOPLOYADV, Y10 TPAYUOTIKG cuaTthpate 6tdyove. Katd tn digpgvvnon dev mposkvyay
EMMPOGHETEG EPAPUOYEG EKTALOEVTIKOD YOPAKTAPA Yo TNV VIOoTNPEN expddnong mapdiiniov
npoypappaticpod  oto  Eclipse PTP. H emiextiky Aowmdv  vAomoinon Tov  oakoAovOwv
YOPOKTNPLETIKOV B0 cupuPdrel oty exmadevtikn Tpoomtikn Tov Eclipse PTP.

1. Avvoatdétra omobnkevong 1oToptkoD EVEPYEIDMV KATA T1 LETOYADTTION KOl EKTELEDT).

2. Avvatdtmro dnpovpyiog avoeop®V Omd Tr UETAYADTTION KOl TV eKTéAEoN HE Pdom To
OTOONKEVEVO 1GTOPIKO YMPIG VO OTALTEITOL ETOVEKTELEGT] TOV KMOTKA.

E&eAAnviopoc g S1emapng xpnoTh Kol TPOGAPHOYN TNG OTIG YVAOGELS TOV GITOLONCTN.
Aviyvevon kot enegnynon kabvotepoewv, ad1e£60wV Kol GAL®V THAVOY SVGAEITOLPYIDV.
Yiomoinon Ponbaov (wizard) yio v kaBodnynon Prpa mpog Pripe TV TPOYPOUUOTICTMV.
Anpiovpyio S10A0YIKOV AGKNGEMV Kot SL0dPACTIKNG Tapovaiaong g Dempiog.
AvomopdoTaoT Kol 0TocanVIoT TNG EKTEAEONC KOOIKA LE YPTON TOAATADY HECWV.
YAomoinon cvothiuatog avaivtikng Bondetog (help).

9. Ylomoinon PipAodNKnc £Totmy Sty taTmv TapIAANAOD KOSIKA.

10. Avvatotnra avartuéng TopdAANA0L KOSIKO LEGM OTTTIKOD TPOYPUUUATIGHOV.

11. YXomoinon cuoTiLotoc TPOoGoHoimong.

12. YAomoinon duvatdtntog dlayeiptong melpopudToy.

PN AW

7. Zolfqtnon - COPUTEPAGNOTA

To yapaxtmpiotikd pe oplBpd 4, vAomowOnke Tov KOPO TOL OAOKANPMVOVIOV 1| GLYYPOQT TOV
mopovrog, oy ékdoon 3.0.0 tov Eclipse PTP, mov kvkhoedpnce otig 4 Aexeufpiov 2009
(http://www.eclipse.org/ptp/) (Watson x.a.. 2009, o. 5), évdeién OTL 1 TPOKATOUPKTIKY EPELVA TOL
Tponyndnke NTav cuvenng Kot Kwnonke oty katedBovvorn eviomcuod KeEvOV oTn Agltovpyio NG
GUYKEKPUUEVIC TAUTPOPLLOG DGTE QTN VO AEITOVPYNOEL OC EKTadEVTIKO epyaieio. Enduevo Pripa g
EPEVVNTIKNG WOG TPoomabelag amotedel M €yKatdotoon Tov TEPPBAAAOVTOC TEIPUUATIGUOD KoL
avantuéng Aoywopkov o to Eclipse PTP, 10 onoio B Paciletor oe cvotoryio vroroyiotdv. Ga
aKoAovONGEL N VAOTOINGT SOAKTIKOD TTEPPAALOVTOC TAPAAANAOV TPOYPOULLATIOUOD, KOOMG Kol 1
Olepehivnon Kol TeEKUNPI®moT TE  OVOYKOLOTNTOC EVOOUOTOONG TMV  YOPUKTNPIOTIKOV TOL
npotevopevoy mhatsiov oto Eclipse PTP.
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