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Thread — pioe AEEN pe TOAAEC ¥ PNGELS

EQAPLOYEC KOl work,
threading task,
frameworks
user-space user-level threads,
software fibers,
kernel-space kemel threads,
(OS) threads,
pthreads, ...
1/ thread,
hardware execution thrcad,
CpLL, ...
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Ta enineoo vAomoinong twv threads

 Hardware threads

MovAoEC EKTEAECTC «PODV» EVIOADV, LUE EEXOPIGTO
program counter Ko Kooy mpnTes

‘Evag mupnvog (core) 1 LEPOG TOL TUPNVOL GE TEPUTTMCELS
“hyperthreading” (1] o emotnuovikd, “simultaneous
multithreading’)

* OS threads
EAoppiéc dtepyooieg, LOpACoOVTOL TN LVNUN KoL TO apyEio
LLLOG KOVOVIKTG OLEPYAGIOG

To Aettovpyikd GOGTNUO EVOALAGGEL TNV EKTEAECT] TOVG GTA
otaf¢oua hardware threads

Kda0e thread £yel 01k6 tov stack, apa EexmPLoTEC TOTIKES
HeTaPANTEG
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Ta enineoo vAomoinong twv threads

» User level threads
YAomotovvtal GE pia OlEPYacia ympic TO AEITOVPYIKO
GUGTNUO VO EXEL YVAOGT TNG VTTOPENS TOVG
Koo yapoaktnpiotiko eival 0 un tpoektomiopog: evo ULT
Oa dwoel Tov EAeyy0 o€ AALO LOVO Otav OEAEL

Extelovvton o€ Eva n meprocotepa OS threads

* “Work™, “task™

Eivon koppdtia epyoaciog yio tTnv VAOTOING™ £vOg
aAyopifuov, e TapAAANAN 1] EVOAUGGOUEVT] EKTEAECT)
Avaloya ue ta ow0ésiua hardware threads

H epapuoyn 1 éva threading framework Oa ta avabécel o
user-level ko OS threads

[MapdAiniog Ipoypappoatiopndg — «POSIX threadsy» 4



POSIX threads (pthreads)

e Eivar OS threads

[Tapéyovtar amd T0 AEITOVPYIKO GVGTNLO, TO OTTO10 Kot TO
otaryelpileron

POSIX &tvai Eva TpOTLTO YioL TNV VAOTOINGT OAPOP®V
APIs vinpectav 1@V AEITOVPYIKOV GUGTNUAT®OV

Kda0e Aettovpyikd chotnua o100€TEL TN O1KT] TOV VAOTTOINGN
tov POSIX threads pe t popen koivng Piiiodnknc
(shared library)

 Pthreads API

[Tapéyer nebodooLE YL TN ONUIOVPYIN, TOV TEPUOTICUO, TOV
GUYYPOVIGUO Ko YEVIKE TN oloyeiptomn TV threads evoc
AEITOVPYIKOV GLGTNUOTOC
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[Ipoypaupatiopnoc POSIX threads

» |nclude headers
#include <pthread.h>

Opiopoi tov API tov POSIX threads (cuvaptnoelg,
oTafEPES KOl OOUES OEOOUEVMDV)

» Compiler flags
Il.y. gcc -02 -Wall -pthread one-thread.c -o one-thread

Ewomnotel tov petaylAottiot (oto 6tdoo tov linker) vao
GUVOECEL TO EKTEAEGIUO TPOYPOULUE LOC LE OLVOUPOPES CTNV
Ko BipAodnkn tov cuetnuatog mov vAomolel ta POSIX
threads

Av ogv mpootebel Oa oOnuovpyndel ceaALLo TAPOUOLO UE

/usr/bin/ld: /tmp/ccUR1fAh.o: in function ‘main':
one-thread.c:(.text.startup+0x27): undefined reference to 'pthread create'
/ust/bin/ld: one-thread.c:(.text.startup+0x42): undefined reference to “pthread join'
collect2: error: 1d returned 1 exit status
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[epieyer tny epyacio (wWork) evog thread
|

void *thread func(void *args) {

// useful work here
printf(“Child thread working..\n");

// terminate and let be joined
pthread exit(NULL);




pthread t pid; // the thread's "handle"

// create a thread - non-blocking call

if (pthread create(&pid,NULL,thread func,NULL) !'=0) {
printf("Error in thread creation!\n");
exit(1l);




// wait until thread terminates - blocking call
if (pthread join(pid,NULL)'!=0) {

printf("Error in thread join!\n");
exit(1);




Tpomoc ypnonc twv pthread create() ko
pthread join()

* To oynue “fork — join™
‘Eva “master thread” (m.y. T0 «xvpimc TPOYPOLLLLOY)
onuovpyet (“fork™) pe tnv pthread create() pia cepd amd
threads yio va €pyactoOV TOpAAANAC KO TEPIUEVEL VAL
OAOKANpPOCOVV TNV €pYacio Tovug (“jo1n’) pe v
pthread join()
fork

%\\;
thread] Lihread2 ireadN

s

join
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: nivakog pe handles

pthread t pid[THREADS]; // the threads' "handles"

for (int i=0;i<THREADS;i++) {
// create thread i - non-blocking call
if (pthread create(&pid[i],NULL,thread func,NULL) '=0) {
printf("Error in thread creation!\n");
exit(1l);
}
}

// useful work here
printf("Main thread working..\n");

for (int i=0;i<THREADS;i++) {
// wait until thread i terminates - blocking call
if (pthread join(pid[i],NULL)'=0) {
printf("Error in thread join!\n");
exit(1l);




[Hoc kabe thread 0o EKTEAEOEL LLEPOC TNCE OVVOALKNC
11WC KOV LATCadl Uil cKTSAGOGL rl‘f’p‘)v ,f]_) C)U/J/JJJ\_J']_J

// struct of info passed to each thread ) )
struct thread params { OOUN WG (TTOKETON» TOPOUETPOV

int id; thread's id (for demo purposes)
}i

void *thread func(void *args) {

uetatporn (cast) oo void ptr — struct thread params ptr
// get arguments

struct thread params *tp = (struct thread params *)args;

int id = tp->id;
~ XPHON TOPOUETPWV

// useful work here ~—
printf("Child thread %d working..\n",id);




struct thread params tparm[THREADS]; // array of info structs

‘Vk\\\u //(one per thread)
IVOKOG UE KTTOKETOY TOPOUETPODV

// for all threads
for (int i=0;i<THREADS;i++) {
// fill info of tparm[i]

tparm{il.1d = i« gpvikomoinon «rarxétovy ya thread i

// create i-th thread, pass ptr to tparm[i]

if (pthread create(&pid[i],NULL,thread func,&tparm[i]) '=0) {
printf("Error in thread creation!\n");
exit(1l);

wépoouo. otny pthread create()
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