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A¥KHZH 5
Ofpata Zvyxpoviopov ae Xvyxpova Ilohvmopnva Zvotipata

[IpoBeopieg mapddoong:
[Tapadoon Tehwkng Avagopdg 31 Iavovapiov '

1 2komog NG Aoknong

ZKOTOG TNG OUYKEKPLUEVNG doKnong eivat 1 e€oikeiwon Ue TNV eKTENEOT] TTPOYPAUUATWY OE OVY-
Xpova ToAvThpnva cLoTHHATA Kat 1) a§loAdynon g enmidoong Toug. Zvykekpiuéva, Oa e§etdoete WG
KATIOLO XOPAKTIPLOTIKA TNG APXITEKTOVIKNG TOV GUOTHHATOG ennpealovy TNy emidoon Twv epappio-
ywv Tov ektehodvTat oe avtd kat Oa aglodoyroete Sla@opovg TpOTOVG VAOTOINONG KAEWSWwHATWY Yia
apotBaio amokAelopo kabwg kat S1dPopeg TAKTIKEG GVYXPOVIOUOD Yia Sopég dedopevwy.

2 Aoyapiacpoi TpaneCag

210 TPWTO UEPOG TNG Aoknong oag divetal éva TOAVVNHATIKO TIPOYpapa 6oV kdbe vipa ekte-
Aei éva 00Voho Tipdewvy TAvVWw G CUYKEKPLUEVO GTOLYELO EVOG TIEVAKA TIOV AVTITPOCWTIEVEL TOVG AO-
yaptaopovg twv meAatwv piag tpdnelag. To mpoypappa xpnowonotel tnv PtAodrkn Posix Threads
(pthreads) yia Tnv dnuovpyia kat tnv dtaxeipton moANamAwy vipdtwy. O oxeTikdg kwdikag Ppioketal
oto @dkelo /home/parallel/pps/2016-2017/a5/z1/. Ilapéxetat kat To avtiotoxo Makefile pe
TO OTIOI0 UTOPEITE VA HETAYAWTTIOETE TNV eQAPHOYT. Me TNV HETAYAWTTION TTapdyeTaL TO EKTEAETLUO
accounts.

T T pOOuLon Tov AptBUOD TV VNUATWY N eQaproyr accounts XpnotHomoLel Tn petaBAnTr me-
pipdAlovtog (environment variable) MT_CONF. Méow tng petapAntng neptpdArovtog MT_CONF puO-
piCetat kat 0 aptOpog Twv vnpdtwy aAld kat oL Tuprveg 0Tovg onoiovg Ba ekteleatovv Ta TOAAATAG
vipata. [a mapaderypa n ektéheon tng mapakdtw evioAng Ba dnpovpynoet 4 vipata ta omnoia Oa
ekTeENEOTOVV 0TOVG TTLPNVEG 0,8,16,24:

user@sandman:~$ MT_CONF=0,8,16,24 ./accounts

'mail to: jimsiak@cslab.ece.ntua.gr, cc: goumas@cslab.ece.ntua.gr, filename: a5-parlabXX-final.pdf



2.1 Epwtnoelg - Znrodueva

1. Ymdpxet avayKn ylo GUYXPOVIOUO AVAPECA OTA VIJUATO TNG EQAPUOYNG;

2. Tlwg meppévete va petaBalleta ) enidoon g epappoyns kabwg avidvete tov aplBuo twv
VIUATWV;

3. Exteléote v e@appoyn pe 1,2,4,8,16,32,64 vijpata XproLomolwvTag TiG TIHEG yia tnv MT_CONF
nov divovtat otov mivaka 1. Awote éva Sidypappa 6mov otov aova x Ba givat o aptBpog Twv
vty kat otov agova y o avtiototxo throughput. To Staypappa Oa mepiéxet 0o kapmdAeg,
pio yo kdBe extéleon tov mivaka 1. Tlota eivat  cupumepipopd TG e@appoyng yla kdbe pia
anod 115 dvo ekteléoeig; EEnyrote avtrv Ty ovpumepipopd kat Tig Stapopés avapeoa atig Vo

EKTENEDELG.
MT_CONF
ApBpog Nnudtwv
Extéleon 1 Exktéleon 2

1 0 0

2 0,1 0,8

4 0-3 0,8,16,24

8 0-7 0-1,8-9,16-17,24-25
16 0-7,32-39 0-3,8-11,16-19,24-27
32 0-15,32-47 0-31

64 0-63 0-63

[Tivakag 1: Ot tipég tng petaPAntig MT_CONF yia Tig §00 ekTENETELG TNG EQAPHOYNG accounts.

4. H e@appoyn €xet TV OLUTEPLPOPE TIOV avapévate; Av 0L, e&nynoTe ylati ovpPaiver avto kat
npoteivete pia Avor. Tpomomotrote katdAAnAa Tov kwdtka kat SWOoTe Kat TAAL Ta avTioTOLKA
Saypdppata yia tig 600 ekTeNEOELG.

Yr6Seién: mwg anoBnkevetal o mivakag pe Tovg Aoyaplacpoig ota Stipopa emineda tng tepap-
Xlag TNG LVAUNG Kat Tt TPOKaAEl auTO avApesa GTA VIUATA TNG EPAPHOYNG;

3 ApotPaiog AmoxAeiopog - Khedopata

Zto devtepo pépog tng doknong Oa vomotroete kat Oa aflodoynoete dlagpopeTikov TPOTOVG VAO-
noinong kAeldwpatwyv yia apoPaio arokAetopo. Ita Tovg okomog TNG AOKNONG TO KPIOLO THIHA TTOV
TPOOTATEVETAL HEOW TV KAedwpdtwy Tov Ba aftohoyroete mepthapPdvet Tnv avaliitnon tuxaiwv
otoiyeiwv oe pia ta§vounuévn ovvedepévn Aiota. To péyebog tng Aiotag Sivetal ocav dplopa otnv
e@appoyr kat kabopilet kat to péyedog Tov kpioov TUAHATOG.

Mnopeite va Bpeite Tov avtiototyo kwdika 0To @dkelo /home/parallel/pps/2016-2017/a5/
z2/. Zag divetal To apyeio main. c 1o omoio avalapBavel T dnpovpyia kat Tr Staxeiplon Twv vi-
patwv péow tng PPAodnkng Pthreads. Emiong, Sivetal to apyeio 11_serial.h oto omoio mapéyetal
1 vAomoinon piag ta&vopnuévng ouvdedepévng Aiotag. Télog, ota apyeia TG popeng <lock_type>
_lock.c vmdpyxet OkeAeTOG yla TIG VAoToL ol Twv KAedwpdtwy. Me tn petayhwttion (make) ma-
payovtal Ta ekteAéolpa linked_list kat test. To mpwTo eival avto mov Ha xpnogomnowoete yia
Ta {nTovpeva TG AoKnong evw to SebTepo Sivetal yla va Hmopeite va eEAEyxeTe TNV 0pBoTnTA TWV
KAedwudtwv mov Ba vVAomotoeTe.

Svykekpipéva, Oa peletnoete Ta mapakdtw eidn kAedwpdtwy (e €viova ypappata avtd mov
KAAgiOTE Vo VAOTIOLNOETE HOVOL GAG):



o nosync_lock: H ovykekpiuévn vhomoinon dev mapéxet apoipaio anokheopo kat Oa xpnotpomnot-
n0etl WG avw Opto yia TNy alohdynon g enidoong Twv VIOAOMWY KAEOWUATWV.

« pthread_lock: H ovykekpiuévn vhomoinon xpnotponotel €va amd ta KAESO AT IOV TTapEXETAL
amo v PPAoOnkn Pthreads (pthread_spinlock_t).

o tas_lock: To test-and-set kAeidwpa OTwG €xet mapovolaotel 0TiG Staké€elg Tov padnparog.

o ttas_lock: To test-and-test-and-set kAeidwpa OMwG €xel Tapovolaotei oTig Stakégelg Tov padn-
HaTOG.
Yroden: Tia tnv vAomoinon Twv KAEWSWUATWY fas Kol tas PTopeiTe va XPNOLULOTIOOETE TIG
VAOTIOINOELG ATOUKDY EVTOAWYV oL TtapéxovTal and tov gec [1]. ITio ovykekpipéva n evioAn
test-and-set mapéxetal wg __sync_lock_test_and_set(...).

o array_lock: To array-based xAeidwpa 0mwg meptypagetat kat oTig Stagaveleg Tov padnpatog.

o clh_lock: Eva €idog khedwpatog mov otnpiletar otn xpron piag ovvdedepévng Aiotag. Avaiv-
TIKEG TANpOPoOpieg pnopeite va Ppeite 010 Kepalaio 7 tov PifAiov "The Art of Multiprocessor
Programming".

3.1 Epwtnoeis - Zntodpueva

1. Yhomotjote ta {nrovpeva KAEWOWHATA CUUTANPWVOVTAG Ta avTioTotya apXeia TnG popeng <lock_
type>_lock.c.

2. Exteléote tnv epappoyn pe OAa ta Sla@opeTikd KAEIGWHATA IOV 00G TTAPEXOVTAL KAl ALTA TTOV
vhonooate. Exteléote ya 1,2,4,8,16,32,64 vijpata kat yia Aioteg peyéBoug 16, 1024, 8192.
[Tapovoldote Ta amoTeEAEOUATA 0aG 08 SLaypAUHATA AVTIOTOLYA HE TO TIPWTO HEPOG TNG AOKNONG
Kat e§NYNOTe TNV CLUTEPLPOPA TNG EPAPHOYNG Yia K&Be kA eidwpa.

Inueiwon: o€ 0Aeq i ekTeAéoelg Oa Oéoete kataAAnAa Tnv petaPAntr meptpdAlovtog MT_CONF
WOTE Ta VIHata va KataAapPavouvv Sladoxtkovg Tuprveg, T.x. Ta 16 VijpaTta ekTeEAoDVTAL GTOVG
moprveg 0-15.

4  Taxtikég ovyxpoviopov yia dopég dedopévwv

210 TpiTo Kat TEAEVTALO UEPOG TNG AOKNONG GTOXOG ival 1) vAomoinomn kat i aftohdynon twv dia-
POPETIKWYV EVOAAAKTIKWV TAKTIKWV yla dopég dedopévwv. H doun pe tnv omoia Oa aoxoAnBeite eivou
1 ta§tvounuévn ovvdedepévn Aiota. 1o @dkelo /home/parallel/pps/2016-2017/a5/z3/ oag Si-
VETaL TO apxeio main. ¢ 1o omoio avalapPdvet va dnuiovpynoet ta vipata kabe éva ek Twv omoiwv
ektehel Tuxaieg Aettovpyieg otnv Aiota.

Extehwvtag make dnpovpyeitat o exteAéoo linked_list 1o omoio maipvel 4 opiopata, To
gvpog TV kAewdwv mov Ba xpnotpomomnBovv amod Ta vijpata Kat To TOCO0TO TWV AEITOVPYLWV TTOV
Oa eivat avalntoeig (contains()), etoaywyég (add()) kat Staypagég (remove()). Zag Sivetat To apxeio
11.h 6mov opifovpe TIG CLUVAPTHOELS TTOL TIPETEL Vo VAOTIOLEL I AloTa KaBw¢ emiong Kat 1 OELpLaKr
vlomoinon oto apxeio 11_serial.h. Eoeig kaAeiote va vAomounoete NiOTeG e TIG TAPAKATW TAKTIKES
GUYXPOVIOUOV OTIWG AVTEG €XOVV TapovotacTel aTig Stalégelg Tov padnpartog’

« Fine-grain locking

« Optimistic synchronization

« Lazy synchronization

 Non-blocking synchronization

4.1 Epwtnoelg - Zntodueva

1. Yhomotote Tig (nrodpeves MoTeg CUUTANPWVOVTAG Ta avTioTOLXA apXeia TNG poperig1ll_<sync_
type>.c.

*Te 60 LAoTowoelg anatteitat i xprion khedwpdtwy avté Ba eivat Tonov pthread_spinlock_t.



2. Extehéote TV e@appoyn yia 0heg Tig Stapopetikég vAomotroeig Aiotag. Exteléote yia 1,2,4,8,16,32,64
vipata, ylo Aioteg peyédovg 1024 kat 8192 kat yia svvdvaopovg Aettovpywv 80-10-10 kat 20-
40-40. ITapovotdoTe Ta anoTteAéopatd oag oe Staypdppata kat ENYNOTE TNV CUUTEPLPOPA TNG
epappoyng yla kabe kAeidwpa.

Xnueiwon: o Oheg TiG ekteréoelg Oa Béoete katdAAnAa Ty petaPAnti nepipdAlovrog MT_CONF
WOTE T VHaTa va KataAappavouv Sladoxtkovg Tuprveg, T.x. Ta 16 vijpata eKTeAodvTaL 6TOVG
muprveg 0-15.

Xprjopot cvvdeopot

[1] https://gcc.gnu.org/onlinedocs/gcc-4.1.2/gcc/Atomic-Builtins.html


https://gcc.gnu.org/onlinedocs/gcc-4.1.2/gcc/Atomic-Builtins.html
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