Xuyypovionog threads
(Aopég ovyypovicuov tmv POSIX threads)

https://mixstef.github.io/courses/parprog/

@00 M.XTE@aVIOaKNS



2uyypovieuog threads

* Otov eKTELOVVTOL GE OLUPOPETIKES [LOVOUOES EKTEAEGTC
KO ToPOGTTEANDVODY. KOOGS TOPOVG

IIpémel va eEac@arileTar 1) ELEYYOUEVT] TPOCTEANCT) TV
TOPWOV OVTOV

*  AVOLIOVT OTTOTEAEGUATMV — TEPUATIGLOD
TPONYOVUEVADV. QUGEMDY. VITOAOYIGLOD
O1 TapAIAANAES EQUPLOYEC ATOTEAOVVTOL OTTO
EVOAALOCGOUEVOVC KUKAOVC LTTOAOYIGLOV (computation) Ko
aVTOAAOYTC 0g00UEVOVY (communication)

Oa tpEmeL va vITAPYEL GLYYPOVICUOC TV threads petacy
TOV KOUKA®V 0VTOV
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Pthread Mutexes

* Ao GLYYPOVIGLIOD Y10 THY. TOKAEIGTIKY] TPOGUGT
(apo1Poio mOKAEIGHO) GE KPIGLUWES TEPLOYES KOOTKOL

Kpiciun meptoyn: KoOUUATt KOOTKO OV TPETEL VOL EKTEAEITAL
amo Eva povaolko thread kdbe ypovikn otryun

OAa ta threads umwopovv va EKTEAEGOLY TOV KOOIKA, GTTV
KPLOUN TEPLOYT], TOTE OUMS TOVTOYPOVO
* H ooun mutex emitpemel 10 KKAEIOMUY KOTO TV
£16000 GTNV. KPIGUUN TEPLOYN

To thread mov exteLEl KOOTKA GTNV KPIGUN TEPLOYT TPETEL
Vo, «EEKAEIDMOE TO mutex Kot TNV ££000 TOV 0o TV

TEPLOYN
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ANAmwon evog mutex

s ANA®GN UETAPAN TG mMutex
211¢ global petaBAntéc (yio mpocPacn amd OAoVC)
Q)¢ global opiCovtal Kot o1 KOwEG LETAPANTES TTOV
TPOCTATEVEL TO Mutex

pthread mutex t count mutex = PTHREAD MUTEX INITIALIZER;

PTHREAD MUTEX INITIALIZER — macro yio default
QPYLKOTTOINGN
Y ndpyet emiong n OvvaTOTNTO Y10 OPYLKOTOINGT LUE

€101k attributes (TpoTEPALOTNTA KO TEPUATICUOC
locking threads, avaopouukéd locking)
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// lock count mutex
pthread mutex lock(&count mutex);

// ...K0b1kaGg kplolung meproxng. . .

// unlock count mutex
pthread mutex unlock(&count mutex);




TV

L

)l 6TO TEAOG TOV) TTPOY PO

// destroy mutex - should be unlocked

pthread mutex destroy(&count mutex);




Pthread Condition Variables

e AVOLV T1] OVVOTOTTOL VIO CVOLLOVI) LEYPL VO GOUPBET
KOTL
Kdmoto dALo thread Oa mwpémel va onuiovpynoeL pia
«ELDOTOINOCT» EMAVEKKIVNONC

Meéypt va €pBet 1 «€100TOINGT» TO AEITOVPYIKO GUGTLLOL
aqaipet To thread mov mepuéverl amd v ovpd eKTELEONS

* A&V ECOGOUATICOVY OYLOTPOT0 ATTOKAEIGLLO

O yepiopoc twv condition variables Qo tpénel va yivetal o
KPIGUN TEPLOYT] LE TPOGTAGIN OO KATO10 mutex

To Aertovpykd cvoTNUA PPOVTICEL TNV KATAGTAGT) TOV
mutex otav Balel o thread ce avapovn kot 0tav 10 EEKIVA
TOAL
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ANlmon evog condition variable

* AnAmoen uetapAntnc condition variable
211¢ global petaBAntéc (yio mpocPacn amd OAoVC)
[Ipocoyn: to condition variable eivon polpalOuevog mopog
[IpEmel va mpootaTELETOL LEGH Mutex
pthread cond t msg out = PTHREAD COND INITIALIZER;

PTHREAD COND INITIALIZER — macro Yo default
QPYLKOTTOINGN
Yndpyel eniong n oOuvaTtOTNTO Y10 OPYIKOTOIN O LE
€101KQ attributes (Ol pOPAGUOGC VA OlEPYAGIa 1] GE OAO
TO GLGTN L)

[MapdAiniog Ipoypappoatiopndg — «POSIX threadsy» 8



// lock mutex TTPOOTOTEDEL TN YpHon TV Kolvwy TopwyVv
pthread mutex lock(&mutex);

KOIVOG TOPOG

while (global availmsg=0) {

TO AEITOVPYIKO COOTHLA.
// mutex must be lockedshere 4~ Padler o thread oe

pthread_cond_wait(&msg_out,&mutex);  gvouovii kou Eexleiddver
T0 mutex

// useful work here,
work();

// unlock mutex Orov vrdpéet eroomoinon oro C
pthread mutex unlock(&mutex); msg_out, Kamoio aro to. threads
mov mepiuevel o CV ovveyiCel ue
TO mutex KAEIOWUEVO




// lock mutex
pthread mutex lock(&mutex);

Xpnon while ko oy if:
oty 7o thread
while (global availmsg=0) { «— «Comvnoery, 0y TpEyel
auéowg!
// mutex must be locked here Iepruéver yia to mutex

pthread_cond_wait(&msg_out,&mutex); zov aviker oe dmoiov

ETTELLE TNV EI0OTOINON
} oto CV.

Meypt vo. mapet to mutex
// useful work here, protected by mutexmmwgTplrwglumpgl,m
work(); : ,

Tpoldfel vo aildel To

// unlock mutex global availmsg!

pthread mutex unlock(&mutex) ;




pthread cond signal(&msg out);




[OTTIKO GTO TEAOG TOV. TPOY PO

// destroy CV - no process should be waiting on this

pthread cond_destroy(&msg_out);




Pthread Barrier

* Ao GLYYPOVIGLIOD, OV ECOCOAAICEL T GLVEYIGT
EKTELEGNG WIOC OOI00C threads WOAG PTOGOVY. OAL GE
KOTTO10 GT)WELD KMOTKO!

XpNnoiuo otav £vag aAyopliuog ekteAeiton amo Evav aplOuo
threads ce Prjpoto kol Tpémel va eE0CPAAMGTEL 1
OAOKANP®OGT) TOV TPOTNYOUUEVOL BNILOTOG OITO OAOVG

Oa umopovoe va, yivel pe moAlomAd fork — join aAAQ 1
eMPAPLVOT TN ETAVOANTTIKNC ONUOVPYINC KOl OL0Y POUPTC
threads etvo oA peydin
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ANA®GCTN Kol 0pYIKOTOINGT EVOC barrier

* ANAwoen ueTaPAnmic barrier
Q¢ global petafint (yio tpoGPacn amd 6AovC)

pthread barrier t barrier;
LITELOT] TO DAITIET TIPETEL VUL UPYLKOTTOLI|UEL PLE TOV UPLINO
TtV threads mov Oa meppévouvv 6e avtod, dev vapyel default
apYIKOTOINGeM!
[Ipémer va, yivel péca e cuvdaptnon (m.y. 6TO main)

* Apyikomoinon barrier
Me tov ap1Buod twv threads yio avopovr) 6to 3° opiouo

pthread barrier init(&barrier,NULL,THREADS) ;

To 2° Oproua emttpénel TpOGOHETA YOPAKTNPIGTIKOL
(OlapopaG O VA OlEPYAGia | GE OAO TO GUGTN L)
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Avapuovn 6e €va barrier

» Exteletvon om0 tov kmouko kaOe thread mov mpemel v

TEPLUEVEL
[Ipocoyn: mpEmEL va, PTAGOVY GTO GNUEIO0 AVTO OAN T
eumhexoueva threads

Amo@uYN avVOLUOVNG GE KOUUATIO KOOTKO DTTO GLVONKN

pthread barrier wait(&barrier);

H cvuvdptnon oev emotpiépel mapad LOVo OTav 0O
TPOGOLOPICUEVOC OTNV apylKkomoinot aptOuog threads
PTAGEL GTO GMNUEIO0 OVTO KO TNV KOAEGEL

Apéomc petd tnv eravekkivnon tov threads to barrier
EMOTPEPEL GTNV OPYIKT KATACTOON KOl UTOPEL VA
ypnoiuomomOel Cavd
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[UTTIKOL 6O TEAOG TOV: TPOYPUULLATOG

// destroy barrier - no thread should be waiting on it

pthread barrier destroy(&barrier);




Hocpécéiewuoc' Preﬁx sum (scan)

\
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Prefix sum

* XPNGULOTOIEITUL MG PUGTKO OOLUIKO GTOLYELID GTNV.
TOPAAANAN ETECEPYAGION EDPVTEPM®V. TPOPATUOT@OV

» [lwc umopel v mopariinilomom el pe threads;

Xpic TNV LIEPUETPN AVENCT TOL EKTEAOVLEVOL £PYOV
(work)
Aaupdvoviog voyn

Tov ap1Buo6 tov owbéciumy hardware threads

To K66T0C EMKOWVOVING — GLYYPOVICLOD Yio TN peTaPifoon
TOV UEPTKMV AMTOTEAECUATOV

Tnv expetdAievon g TOTIKOTNTOC TOV KPLPDV LVIULOV
Tnv mBovn emPdpovon tov software threads (Aettovpyucd
GUGTNLO)
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Prefix sum oty npdén

* [IpoktiKéc VAOTOIGELS

[TapoaAlayéc Tv Oempntikv AVGEDVY TOL AapuPavouv
EMLONC LTTOYN

Tov apBud tov owbésiumv hardware threads

To k66T0C emikovmviag Yo T petafifocn Tov Heptkmv
OTOTEAEGUATMV

Tnv expetdArlevon e TOMIKOTNTOS TOV KPUPDV
UV OV

Tnv mBavn emPapovvon tov software threads
(Ae1tovpy1KO cLGTNUQ)

e Ylomoinen prefix sum pe blocks

CPU - shared memory
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Mrnopet va exkteleotel pe threads Onme 1o dbpocua;

BEEDDDDOD

To amotéheopa eivar AdBoc! (ta peptkd abpoicuata dgv peTAdIdOVTOL

oo UTAOK GE UTAOK)
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Av vTapyEL OVATPOPOOOTNOT LEPIKOV CLOPOIGUATOV;

o+ )

p— N ~
& N -+ |

BEEODODDDED

To amotéleoua Oa eivonl coTO
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A’ paon (0Aa ta threads, ektOC amd 10 TEAELTAIO)
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B” pdon (éva povo thread)
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I'" pdon (0Aa ta threads)

BEEODODDDED
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