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Posix Threads (Pthreads)

BLBALOONAKN + cuoTnua XpoOvou ekTtEAeonC (runtime)
O yua tnv dtaxeipon (nuiouvpyla, EKTEAECH, TEPUATIOUO) VIULATWVY
O mnapeyovrat Kot SOUEC/POUTIVEC YLOL TOV CUYXPOVLOUO TWV VUATWY
pthread t:avayvwplotiko evog vijpatog

KupLotepec poutivec SLaxeiponc vpaTwy
O pthread _create(pthread t *thread, const pthread attr_t *attr,
void *(*start_routine) (void *), void *arg)

Anpoupyla evog vipatog to omnoio Ba ekteAéoel TNy ouvaptnon void *start_routine(void *) ue opopa
10 arg

O pthread_join(pthread_t thread, void **retval)

AvaovH €WG TOV TEPUATLOMO TOU VALATOG UE TO avayvwploTikd thread. H tiun mou emotpédetal and to viua
anoBnkevetal oto *retval.

Karmoleg SopéEg/poutiveg cuyxpoviopou
O pthread _mutex_t, pthread mutex_ init(..), pthread mutex lock(..),
pthread_mutex_unlock(..), pthread mutex_ destroy(..)
O pthread_spinlock_t, pthread spin_init(..), pthread _spin_lock(..),
pthread_spin_unlock(..), pthread spin_destroy(..)

O pthread_barrier_t, pthread barrier_init(..), pthread barrier wait(..),
pthread_barrier_destroy(..)
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Napadewypa Pthreads

#include <stdio.h>
#include <pthread.h>

/* Global data. */
pthread_spinlock_t output_spinlock;
pthread_barrier_t global_barrier;

/* The function executed by each thread. */
void *hello_tid(void *targ) {
int myid = *((int *)targ);

/* Wait until all threads are here. */
pthread_barrier_wait(&global_barrier);

/* Grab the lock ali.porint thread’s message. */
pthread_spin_lock (&tw ™t spinlock);
printf(“Hello, I am threae S myid)e
pthread_spin_unlock(&output OAa Ta vAPaTA
uTTaivouv oTo
return NULL; «KPICIYO THAMOY
} TAUTOXPOVA

MeTayAwTTION WE:

#define NTHREADS 16
int main() {

pthread_t threads[NTHREADS];
int thread_ids[NTHREADS];

/* Global data initializations. */
pthread_spin_init(&output_spinlock, PTHREAD_PROCESS_SHARED);
pthread_barrier_init(&global_barrier, NULL, NTHREADS);

/* Create and spawn all threads. */ :
for (i=@; i < nthreads; i++) { AWUDUQWGTQW
thread_ids[i] = i; vnuaTwy
pthread_create(&threads[i], NULL,
hello tid, &thread _ids[i]);

} EkTéAeon Tng
ouvapTnong
/* Wait all threads to finish. */ hello tid()

for (i=0; i < nthreads; i++)
pthread_join(threads[i], NULL);
Avapovn pEXp!

pthread_spin_destroy(&output_spIfitven, VQ TEPUATIOOUV
pthread_barrier_destroy(&global_barrie: TQ vApaTa
return 0;

$ gcc -Wall -Wextra -pthread -o threads threads.c
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NepiBaAAov ekTEAEONC

® Sandman: 4 x Intel Xeon E5-4620 (Sandy Bridge 8-core/16-threads)
O ZuvoAwka 32 upnvec kat 64 threads (Hyperthreading)
O NUMA (Non-Uniform Memory Access)

Core 0 Core 1 Core 2 Core 3 Core 0 Core 1 Core 2 Core 3
L1 32KiB L1 32KiB L1 32KiB L1 32KiB L1 32KiB L1 32KiB L1 32KiB L1 32KiB

(NUMA Node 0) (NUMA Node 1)
64GB RAM e
Core 4 Core 5 Core 7 Core 4 Core 5 Core 6 Core 7
L1 m L1 ulﬂB L m L1 m L m L 3“ L1 m L1 32KiB
L1 m L1 uma |_.| ma L1 m L1 m L1 3“ L1 32KiB L1 32KiB
(NUMA Node 2) (NUMA Node 3)
64GB RAM 64GB RAM

Core 4 Core 5 Core 6 Core 7 Core 4 Core 5 Core 6 Core 7
L1 32KiB L1 32KiB L1 32KiB L1 32KiB L1 32KiB L1 32KiB L1 32KiB L1 32KiB
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Thread affinity

‘Eva vijpa pmopet va tonoBetnBel og onolovdimote mupnva
O elval emhoyn tou xpovodpopoAoynth tou AX
MropoUE VO OPLOOUE CUYKEKPLUEVO TTUPHVA VLol KABE viipa e Xpron TG
sched_setaffinity().
O yla toug okomoug tng doknong napéxetal n setaffinity oncpu(unsigned int
cpu) oto /nome/parallel/pps/2019-2020/a3/common/aff.c
ApiOunon tov mupivov tov sandman

O socket0: 0-7, 32-39
O socketl: 8-15, 40-47

O socket2: 16-23,48-55 | isui |
O socket3: 24-31, 56-63 -

diauhog Tmpog RAM (FSB)
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Zntnua 1: Noyaplacpol Tpamnelog

‘Evag TivaKag ovTUTPOCWITEVEL TOUC AOYAPLOOUOUC TWV TIEAQTWY HLOLC

tparnelag
KaBe vipa ekteAel €va cUVOAO AELTOUPYLWV O€ EEXWPLOTO AoyapLlacpo
YA pxeL AVAYKN CUYXPOVLOUOU;

Mola avapEVETE va eival n oupumnepLldopd TOU TIPOYPAUMATOC KOBWC
npootiBevral viipoata;

Nwc ennpedlel N TOMOOETNON TWV VNUATWY 0TOUC TTUPHRVEC TOU
HNXQVAROTOG TNV €Midoon TG epapuroyng;

accounts
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ZAtnpoa 2: Apolpaiog ATTOKAELOHNOG -
KAselwbwpota

® [lpootoacio Kploou THAUOTOC e SLAPOPETIKEC UAOTIOLNOELC
KAELOWHATWV

® Kpiowo tupa: avalntnoelg tuxaiwyv KAelblwyv oe
talvounuevn cuvdedepévn Alota.

O read-only CS: pag evdiadepel amha va e€stacou e To overhead mou
gloayetal ano kabe vAomoinon KAEWSWHOTOC

® Alvovtal:
O tas lock: test and set
O clh lock: queue lock

® Zntouvrtal:
O pthread lock: xpnowpornotei to pthread_spinlock_t twv pthreads
O ttas lock: test-and-test-and-set lock
O array lock: lock Baolopévo og mivako
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Zntnua 3: TAKTKEG GUYXPOVIGHOU
yto Sopeg bedopEvwy

® Y)Momoinon taélvopunuevng ouvdedepevng Alotac Le xprnon
SLaPOPETLKWV TEXVIKWY CUYXPOVIOLLOU.
® KoaAelote va UAOTIOLNOETE:
O fine-grain locking: hand-over-hand locking
O optimistic
O lazy

O non-blocking

® Asnto INtnua: o Sopeg Omwce oL optimistic, lazy kat non-blocking n
Staxeiplon pvnung eivat SUoKoAn. Na toug okomoug TG aocknong dev
Xpelaletal va eAeuBepwvete Toug KOUPoUC TNE AloTac.

® [lepapata
O yia Stadopetika PeyedOn Alotac
O yia Stadopetikad workloads (avaloyla avoalntioewy, ELOOYWYWVY,
Sdlaypadwv)
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