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s Mapa oAU cuXVA UTTAPXEL N AVAYKN VA XPOVOUETPCOUUE KATL, TL.X.
» T[O00 XPELAOTNKE EVA TIPOYPALLLA YLOL VO EKTEAECTEL
» [O600C XpOVOC OTTALTELTOL YLOL CUYKEKPLUEVO KOUPBLKA TUAMATA TOU KWOLKA oG
» ZUyKpLon Mpoypappatwy, benchmarking yla emidoocelg uAikov / Aoylopikol

> Profiling (otatiotikad XpovoUETpNoNG yla va BPoU e TTou €va MpOoypoppa
KOTAVAAWVEL TOV XpOVO TOU).

» H xpovopetpnon dev elval KATL amAo Kal XpelaleTal LeyAAn tpocoxn.

¥ ZeKWVwVTOC amo to teAo¢ (profiling), umopolpe va Bpoupe (petaél aAAwV)
TTOCO XPOVO OTATAAAEL N epapuoyn Hag o€ KaBe ouvaptnon.

% To epyaleio ovopadletal gprof (GNU profiler)

» T tn xprion tou amnatteital va 600l to flag —pg katd tn petdadpaon e tov gec.

» Koata tnv ektéleon tou a.out (n omola givat apketa mio apyn anod ot Ba
nepLUEvape) dnuoupyeital éva apyeio "gmon.out".

» Exkteloupe to gprof, 1o onolo pe Baon to apxeio auto pag deiyvel
evlladEpouvoec mAnpodoplec.
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Profiling pe to gprof

1. Metadpacn Ue —pg ﬂ gcc -pg prog.c
./a.out

3. ExtéAeon gprof ! gprof a.out gmon.out ..

2. EKTEAEON TIPOYPAUUATOG

B 3
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testprof.c

int a() {
int i, sum=0;
for (i = 0; i < 100000; i++)
sum += 1i;
return sum;
}
int b() {
int i, sum=0;
for (i = 0; i < 400000; i++)
sum += 1i;
return sum;
}
int main() {
int iterations 1000;
printf("profiling example.\n");

for ( ; iterations > 0; iterations--) {

a();
b();
}

return 0;

}

Noapadeypa

/* should be x4 the time of a() */

TEPMATIKO

Parallel Processing Group
l UNIVERSITY OF IOANNINA

$ gcc -pg testprof.c
$ ./a.out
$
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MpoBoAn mAnpodopLwv

** MmopouUpe va SoUUE Ta AMOTEAECUOTA LE 3 TPOTIOUC:
1. Flat profile
Agixvel TOoOC xpOvog omataAnbnke otnv KABE ocuvAPTNON KoL TTOOEC
dOopEC €ylve KA ON O0TN cuvaAptnon AuTh.
2. Call graph

Mo kaBe cuvaptnon, SeixVvel TOLEC CUVAPTAOCELG TNV KAAECQV, TIOLEC
KAAECE QUTN KoL TTOOEC GOPEC EyLVaV QUTA.

3. Annotated source
Agixvel Tov KwoLKa Kol TTOoeC dopEC ekTeEAEoTNKAV SLlddopa TUAMATA
ToU. l'la TN CUYKEKPLUEVN TIPOBOAN, TPETTEL Vo EYOUUE SWOEL KAl TO
OpLoUd —F KATA TN UETAPPOON.
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Flat profile

Mepilodog «SelypatoAnPiag»/meplBwplo
AaBouc.

Omnolo anotéAeopa lval PLKPOTEPO OO

QUTOV TO XPOVO, Bewpeltal avakpLBEC.

$ gprof a.out gmon.out -p

Flat profile:

Each sample counts as(@.@l)seconds.

% cumulative self. .~ self total 7
time seconds seconds calls us/call wus/call /name
80.38 0.83 0.83 1000 830.12 830.12 b i
19.65 1.03 0.20 1000 202.47 202.47 ' a /

A A X \ N
MocooTtd Tou Xpovou Moéoog xpovog (sec) Xpovog (pusec) yla
EKTENEDNC TTOU adlepwOnKe otV v kaBe KAnon
onataAndnke otnv kaBe kABe cuvaptnon
ouvaptnon. (cpu time)

Kot ot 6Uo kKARBnkav

(mpémet va adpoilouv
1000 ¢dopég

niepimou oto 100%)
‘_ . 6
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Call graph

$ gprof a.out gmon.out -q
Call graph (explanation follows)

granularity: each sample hit covers 2 byte(s) for 0.97% of 1.03 seconds

index % time self children called name
<spontaneous>
[1] 100.0 0.00 .03 main [%]]< H ouvdptnon
0.83 .00 1000/1000 b [2 .
AkoAoud
0.20 .00 1000/1000 a [3] T T Arojouvowv
_______________________________________________ OLUTEC TTOU KaAEL
0.83 .00 1000/1000 main [1]
[2] 80.4  0.83 .00 1000 b [2]
______________________________________________ lMponyouvtat
0.20 .00 1000/1000 main [1] <—— QLUTEG IOV TNV
[3] 19.6 9.20

: : .00 1000 a [3] — KaAoUV

H ouvaptnon

Mooog xpovog (sec) adlepwbnke
OTLG CUVOPTNOELG TTOU KAAEDE (TLG
ovopalet "matda” tng)

H printf() nou eivay

Mpémel 6Aec oL ouvapTHOoELS va
‘— EXOUV LUETAPPOOTEL UE -pg 7
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Annotated source

$ gcc -pg -g testprof.c
$ ./a.out
$ gprof a.out gmon.out -A

**¥* File /home/dimako/testprof.c: KaBe block Tou
#include <stdio.h> KW LKOL n(’)ogq
1000 -> int a() { < dopéc
int i, sum=0; :
i i EKTEAEOTNKE

for (i = 0; i < 100000;
sum += i;
return sum;
}
1000 -> int b(void) {
int i, sum=0;
for (i = @0; i < 400000;
sum += i;
return sum;
}
##### -> int main() {
int iterations = 1000;
printf("profiling example\n");
for ( ; iterations > 0; iterations--) {
a();
b();
¥
}

Parallel Processing Group
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Xpovopetpnon (I)

/

s Mpwta amo oAa, TL akPLBwWE OEAOUNE VA LETPOOUUE;
> Mag sv&afbépst 0 XPOVOC 1oV 0 enefepyaotnC apLEPWOE O EVOL TIPOYPALLUA 1] OE Eval
OUYKEKPLUEVO TUNUA TOU;
» Xpovog eneéepyaoth (xpovos kadapwv UrtoAoyLouwv).
» 'H pag eviladEpel mOon wpa MEPVAEL ATTO £V CUYKEKPLUEVO YEYOVOC;
» [payuatikog xpovog ouv napnAde.

4

L)

» TNV TPWTN MepimTwon, pog evoladepel uévo OCOo xpévo xpetdorn KE O
ene&spvaotnq yLa Kaeapouq UTTOAOYLOLOUC, OXL TTOOOG XPOVOC TIEPALCE ATIO TNV
WP TIOU EEKiVNOE N XpOVOUETPNON.
» 0O Xpovoc elval aveéaptnTto¢ Tou popTou Tou cuothuatoc — Ja ivatl avra o (5Log,
aKopa KoL otav ekteAouvtal ToAAEG Slepyaoieg "tavtoypova.
» Metpa "xpovo enefepyaotn)” (CPU time) oxL mpaypatikd xpovo nou mapnAbe
(real/elapsed time).

» lowc n 1o xpnoLun nepimtwon otav evoladpepOUOOTE yLa EKTINON TNS EMiboong Tou
KwOLKAL.

» 2tn deltepn mepimtwon pac evoladEPEL MOCOC TPAYUATIKOC XPOVOC TLoPNADE.

» Eéaptatatl amo tov @opto tou cuotnuatoc! Otav ekteAeltal povo n ebpappoyr pag, n
XPOVOUETPNOon Ba elvat akplBrg, otav ekteAovvtal KL AAAEG Ba £xel StakupAvoelg. H
XPOVOUETPNON TPETEL VA YIVETOL O EAEYXOUEVO TIEPLBAAAOV.

» Elval xpAolpo otav poc evolad£pPeL N CUVOALKH cUMTEPLDOPA, OE TIPAYHOTIKEC
OUVONKEG.

L)

L)

L)

9
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Xpovopuetpnon (I1)

* Tuta&n peyéOoug eivar oL xpovol nou pag evdiadpépouv;

» Elvalxpovol tng taénc twv Aemtwv/wpwv/NUEPWY KAT ;
< Edw Oev pmnaivel Ogpa akpifelac.

» Eilvalxpovol taénc deuteporemtwy / SEKATWV 1 EKOTOCTWY TOU

deutepoAEMTOU;
<> Kuebw n akpifeta dev gival (cuviBwe) ovuolaoTtiko BEpa, oL TEPLOCOTEPOL
LLNXOVLIOUOL XpOVOUETPNONG lval EPpapUOoLUOL.
» Eilval xpovol tng taénc tov msec / pusec / nsec?

< Edw amatteital xpovopetpnon He KAtdAANAnN vumootnpLén amno 1o UALKO.
OL XpOVOUETPNTEC TIPETIEL VOL E€XOUV QUENUEVN aKkpiBeLa KoL avaAuon
(resolution).

» ITnv teAevtala mepimtwon 6gv UTIAPYXOUV MAVTA AUCELC
TUTTOTIOLNMEVEC TToU SoUAEVOUV O€ OAQ TOL CUCTHHATA.

» [0 TIC UTTOAOLTTEC TIEPUTTWOELG UITOPOUV VAL XpnoLpomnolnBouv apketol
Kot StadpopeTikol pnxaviopol.

Parallel Processing Group
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Xpovopetpnon (I11)

< TL LNXQVIOROUG XPOVORETPNONG SLLOETOVE;
» Metpouv xpovo ("wall-clock" timers);
» Metpouv Staotparta (interval timers);

% 2TNV MPWTN MEPLUMTWON, OL XpOVOL TTIOU TIOLPVOUE Elvall
«ETOLUOLY» YLOL Xpron.

¢ 21N Seltepn nepltwon, Ba mpemel va EEpou e TN SLapKELo
Tou kade dlaotnUaTtoc MPOKELUEVOU va BPOUE ToV
TIPAYHOTIKO XPOVO:

» [.X. poAoyLa tou auéAavouv Evav PETPNTI 0VA TAKTA SlaoThpoTa.

» .. petpntec uPnAng akpifetac tng CPU nmou petpouv to mAnRoc tTwv
MaApLwv tou poAoylou (clock cycles): Sa mpemet va yvwpilouvue th
ouxvoTNTa TOU EMeéepyaoth ywa va Bpoupe mola eival n SLapKeLo Tou
KABe MaApoU Kol Apa o€ TTOCO XPOVO aVILOTOLXOUV Ol TTOALLOL TToU

LLETPNOOLE.

11
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AUO TPOTIOL XPOVOUETPNONC

1. Ao to TEPUATLKO
»  EvtoAn time: petpd tnv eKTEAECN EVOC OAOKANPOU TIPOYPALLOTOC
$ time ./a.out

Real: mpaypatikog xpovog rou apnABe (epmepLexet
OTL KABUOTEPNOELG UTTHPXAV, TL.X. AVOLOVH VO
real Om5.316s TANKTPOAOYROEL KA&TL O XPrioTNC)

user om2.304s User: xpovog kaBapwv urtoAoytlopwy (CPU time)
SYysS Omo .004s XWPLC TI¢ KAAOELG OLUOTAUATOG

Sys: xpovog kaBapwv vmoAoylopwv (CPU time) mou
SdamavnBnkav og KAOELS CUOTAMATOG

2. [MpoypapUOTLOTIKA
» [0 XpOVOUETPNON EVOC TUNHOTOC TOU KWOLKA HOG:
<timing call 1> /* Record time t1 */
<Kwd1KAC> /* The code we want to measure */
<timing call 2> /* Record time t2 */

» Hélapopa twv duo xpovwy t2, t1 Ba pag dwoel tnv embupnth LETPNON

Parallel Processing Group
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Xpovopetpnon pe tnv clock()

¢ Hclock() petpa kaBapo xpovo ektéleong (CPU time)
» Juvnbwc akpifela ekatootoU Tou SEUTEPOAENTOU

¢ Hclock() eivatinterval-based kat emiotpEdel Tov xpovo mou adplEpwoe
n CPU amto tn oTLyun mou EEKLVNOE TO TPOYPAUUA OOC, LETPNUEVO OE
«kUKkAouc¢» (clocks).

» T va Bpelte to Xpovo os deutepolemnta Oa mpemnel va SLaLPETETE YE TN oTtaBepa
CLOCKS_PER_SEC.

» Mpoooyxn otn dlaipeon yati kat to CLOCKS PER_SEC kat n tiun emotpodng tng
clock() eivat aképatot.

¥ Oa npénel va kavete #include <time.h>.

s Npoooyxn: emeldn n clock () emiotpédel akEpalo, av To MPOYPOUA OOG
Xpelaletol oA wpa va TpEEel utapxel Kivbuvoc va pndeviotel o
XPOVOUETPNTAC Kal va AdBete AaBoc petpnoetc. M.x. oto solaris
avadEPETAL OTL O XPOVOUETPNTNC UNOEVI{ETAL KOl LETPA TTIAAL ATIO TNV
apxn KaBe 36 Aemtd kaBapou xpovou ektéleonc!

_

‘ Parallel Processing Group
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Noapadeypa xpovopetpnong pe tnv clock()

#include <stdio.h>
#include <time.h> /* Tia tnv clock() */

int main() {
double t1, t2; /* Ia amoduyn ak€paiag Siaipeong */
int i, sum = 0;

tl = (double) clock(); /* emiotpeder clock t (ouvnbwg int r long) */
for (i = ©0; 1 < 100000000; i++)

sum += 1i;
t2 = (double) clock();

printf("Added 10000000 numbers in %1f sec (CPU time).\n",
(t2 - t1) / CLOCKS_PER_SEC );
return 0;

14
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Xpovopetpnon Ue tnv times()

/

s Htimes () petpd kalL mpaypatikd Xpovo aAAd Kal kaBoapd XpOvo EKTEAECNG
(CPU time).
» O MPAYUATIKOC XPOVOG TIOU ETILOTPEPEL lval TO XPOVIKO SLtaotnpa mou moapnABe ano
KAToLo anpoodloploto onueio oto mapeABov (m.x. system boot time).
» #include <sys/times.h>.

/

¢ Koaun times () eivatinterval-based. Opwg emiotpédel XpOVOUC HETPNUEVOUG
o€ «yTUmou¢ poAoytou» (clock ticks).

» T va Bpeite 1o xpovo oe SeutepoAenta Ba T[pET[EL va 5LaLpEGETE LE To MANO0¢ Twv
XTUTIWV poAoYyLoU avda SeUTEPOAEMTO, TO OTOLO TO BploKETAL LOVO TIPOYPAUATIOTIKA WG
eéne:

ticspersec = sysconf( SC CLK TCK); /* unistd.h */

» [poooxn MAAL oTLG SLALPECELG YLATL KOl OL XTUTIOL ava SEUTEPOAETITO KAl N TLUNA

enotpodng tng times () eivat aképatot.

s ETILOTPEDEL TOV MTPAYUATIKO XPOVO TToU TTopNATE.

/

s MNaipvel wg napauerpo gva struct tms amo Omov Unopou e va HABouUE YL
TOUC KaBapoUC XpOVOUC EKTEAEONG:
struct tms {
clock _t tms utime, tms_stime /* for me */
clock t tms _cutime, tms _cstime; /* for my child processes */

}s

‘ Parallel Processing Group
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Napadeypa xpovopeTpnong Ke tnv times()

#tinclude <stdio.h>
#include <sys/times.h> /* Tia tnv times() */
#include <unistd.h> /* Ta tnv sysconf() */

int main() {
double t1, t2, cpu_time; /* Tia anodpuyn akepaiog diaipeong */

struct tms tbl, tb2; /* To xpeialetal n times() */
long  ticspersec;
int i, sum = 0;

tl = (double) times(&tbl); /* H times() emiotpeder (long) int */
for (1 = 0; i < 100000000; i++)

sum += 1i;
t2 = (double) times(&tb2);

cpu_time = (double) ((tb2.tms _utime + tb2.tms_stime) -
(tbl.tms _utime + tbl.tms _stime));
ticspersec = sysconf( SC CLK TCK); /* # clock ticks / sec */

printf("Real time: %1f sec; CPU time: %1f sec.\n",
(t2 - t1) / ticspersec, cpu_time / ticspersec);
return 0;

16
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Xpovopetpnon He tTnv gettimeofday()

* Hgettimeofday () petpad tov mpayuatiko xpovo nmou mapniAbk...
» ...amotnv 1/1/1970, wpa 00:00 (to Aeyopevo «Epochy).
» #include <sys/time.h> /*Oxito sys/times.h !l */
» oAU ocuxvA N xprion Tng otnv mpatn.

** Hgettimeofday() eniotpédel xpovo (wall-clock time).

» YAormoleitat cuvnOwc (OxL mavta) Pe apKETA LeyaAn avaAuon (tng taéng
Tou lusec).

s Maipvel dUo mapaperpouc, pe tn devtepn ocuvnBwe NULL. H
MPWTN TAPAUETPOG Eival Seiktng o éva struct timeval pe ta €€g

L)

nebla:
struct timeval {
time t tv_sec; /* seconds */
unsigned int tv_usec; /* microseconds */
}s

$ man gettimeofday
B 17
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Napadeypa xpovopeTpnong pe tnv gettimeofday()

#include <stdio.h>
#include <sys/time.h> /* Ma tnv gettimeofday() */

int main() {
struct timeval tvl, tv2;
int i, sum = 0;
double t;

gettimeofday(&tvl, NULL);

for (i = ©; 1 < 100000000; i++)
sum += 1;

gettimeofday(&tv2, NULL);

t = (tv2.tv_sec - tvl.tv_sec) + /* seconds */
(tv2.tv_usec - tvl.tv usec)*1.0E-6; /* convert psec to sec */

printf("real time: %1f sec.\n", t);
return 0;

Parallel Processing Group
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Texvikn: eVpeon TNC avaAvuonc tng gettimeofday()

¢ Nwc¢ pmopw vo Bpw tL avaAvon (resolution) €xeL n
gettimeofday();

» AnAadn, moLoG €lval 0 LLKPOTEPOC XPOVOC TIOU UTTOPEL VAL LETPHOEL

struct timeval tvl, tv2;
int resolution;

gettimeofday(&tvl, NULL);

do {
gettimeofday(&tv2, NULL);
}
while (tvl.tv_usec == tv2.tv_usec); /* MExpt va aAAagel! */

resolution = tv2.tv_usec - tvl.tv usec; /* Xe usec */

(Sewpwvtac ot 0 ypovoc yia tnv kKAnaon tn¢ gettimeofday() eivat aueAnteog o€ oxeon UE tnv
avaivon)

‘_ 19
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Xpovopetpnon pe tnv clock gettime()

s Hclock _gettime() eivaln mAéov ocUyxpovn KAnon:
» Metpd pe BAon KATOLO o Ta TAPEXOEVA POAOYLAL.
» Xe OAa ta cuothpata POSIX eyyunuéva umtdpxel €va poAOL TTOU PETPA TIPAYLATLKO XPOVO
(CLOCK_REALTIME).

» Aladopa cuotipata mapéXouv ENUMAEoV poAdyLa.
< T.x. oto Solaris untripxe to CLOCK_HIGHRES (mpaypatikol xpovou pe umepuPnArn avaiuon)
< Ze mpoodarteg ek6O0ELG Tou Linux umtdpxel to CLOCK_PROCESS CPUTIME_ID (yia xpovoug Kabapwv

umoAoylopwv otn CPU).
» #include <time.h>.

s KAnon:
clock_gettime(clockid t clk, struct timespec *tp);

struct timespec {
time_t tv_sec; /* seconds */
long  tv_nsec; /* nanoseconds */

(OT:) tv_nsec pmopoupe va Baloupe amo 0 péxpt 999.999.999).

s EmutA€ov eukoAia:
clock_getres(clockid t clk, struct timespec *tp);

» 2to tp Aappavoupe tnv avaAluon (resolution) Tou poAoylou clk.

$ man clock gettime
20
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Napadeypa xpovopetpnong He tnv clock gettime()

#include <stdio.h>
#include <time.h> /* Tia tnv clock gettime() */

int main() {
struct timespec tsl, ts2;
int i, sum = 0;
double t;

clock_gettime(CLOCK_REALTIME, &tsl);
for (1 = 0; i < 100000000; i++)

sum += 1i;
clock_gettime(CLOCK_REALTIME, &ts2);

t = (ts2.tv_sec - tsl.tv_sec) + /* seconds */
(ts2.tv_nsec - tsl.tv _nsec)*1.0E-9; /* convert nsec to sec */
printf("real time: %1f sec.\n", t);

clock_getres(CLOCK_REALTIME, &tsl);
printf("clock resolution: %1f nsec.\n", tsl.tv_sec*1.0E9 + tsl.tv _nsec);
return 0;

Parallel Processing Group
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KaBuotepnon — avapovn (1)

** Mo tpaKTK avaykalotnta elval n texvntn kaduotepnon.
» Eite evbladepopaote va KABUOTEPOOULE TO TIPOYPAUUA HOC Yia Alyo
(Tt.X. yla va tpoAdBeL va yivel KATToLo yeyovog)

» Eite B€Aoupe va adbr)ooUE va TIEPACEL VAL TIPOKAOOPLOUEVO
SLA0TNUO TIPOKELLEVOU VA XPOVOUETPROOUUE KATL.

¢ Kot otic SU0 TMEPLTTWOELC, UTTOPOULE VoL TTIOUUE 0TO cUoTNUA
va "kolpioel" tn Slepyacia pag yla Eva GUYKEKPLUEVO XPOVLKO
dlaotnua.
» H Slepyaoia otapatd mpoowpLva va eKTeEAELTL
» To ovotnpa ekTeAel OTL AAAEC Slepyaoieg €xel (yia va pnv KaBete)

» Otav nopeABeL TO XpoVIKO SLACTN O TTIOU OpLloaLE, CUVEXLIEL TNV
eKTEAEON TNC Slepyaoiog pog

“* Juvaptnoelg tumou "sleep()"

22
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KaBuotepnon — avapovn (I1)

#include <unistd.h>
unsigned int sleep(unsigned int seconds);
int usleep(unsigned int microsecs); /* usec */

H sleep() eival n mo kAaowkr KAfon, oAAG gival ylo oXeTkA peydla dtaotripata (>= 1 sec)
H usleep() sivat yla Staotipoata ueypt 1 sec (6ev Soulevel yla peyalutepa Slaotnuara,
TO OpLopa TIPETEL va elval <= 1.000.000).

/
0.0
\/
0.0

#include <time.h>
int nanosleep(struct timespec *req, struct timespec *rem);
s To req npoblopilel To MANB0C Twv nanoseconds yLa To dLaotnua avapovng (6nwg otnv
clock _gettime())
struct timespec {
time_t tv_sec; /* seconds */
long  tv_nsec; /* nanoseconds */
¥
** Noau pev npoodlopiloupe nsec, aAAd v To SLACTNHUA AVAUOVAG ELvVaL ULKPOTEPO aTto TNV
avaAucon Tou poAoyLoU TOU CUCTAMATOC, 0 XPOVOG avapovig Ba eivat peyaAltepog amno
QUTOV TtoU {NTAOOLE.
s To rem eivatr cuvrnbwc NULL.

B $ man nanosleep
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XPOVOUETPO — avtiotpodn HETPNON

s MoAAEC DOPEC UTTAPYXEL N AvVAYKN VA yWwPL{OUUE TIOTE TTAPEPXETAL EVal
OUYKEKPLUEVO XPOVLKO Sdldotnua.
» Napadelypara:
< @€Aoupe va uAomoloou e avtiotpodn pETpnon
< @€Aoupe KABe 15 AemTA va EKTUTIWVETAL EVOL EVNUEPWTLKO UAVUHA TIPOG TOV XPHOoTN.

< O@€NOUE o€ €va TTALXVIOL va LETPOOUUE TTOOEG GOPEC O XPAOTNG TTATNOE EVa TTANKTPO
HEoa oe 10 deutepoAenta.

< KATU
» Kata tn Sltdpkela autol tou dtaotipatoc, OEAoupe n epappoyn Hag va cuvexilel
TNV EKTEAECN TNG
» Emopévwg ol cuvaptnoslg tumou sleep () Sev umopouv va xpnotpomnotndouv
+* OL OUVOPTHOELC TIOU TIOPEXOVTOL VLA TETOLEC TIEPLITTWOELC ELvVaL Ol
OUVAPTAOELC «EUTTIVNTNPLWVY
» alarm()
» setitimer()
s H Baown W6€a niow amo aUTEC lval;
» Evepyormoinon evoc Eumvntnplovu / xpovouetpntn (timer) mou petpaet avtiotpoda
» Otav napeABeL to 600€v xpoviko dtaotnua, mpokaleitat dtakorn (interrupt) otn
dlepyaoia
» 'Exoupe dppovtioel va £XoUHE LKA LAG CUVAPTNON YLOL TNV EEUTINPETNON TNG
SLaKOTIAG
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¢ H «kAaowkn» kAon eivatn alarm(), n onoia 0pwg Pmopel var HETPAOEL
LOVO SeutepOAemTaL:

#include <unistd.h>
unsigned int alarm(unsigned int sec);

s H napapetpocg sec kaBopilel To xpoviko dtaotnua o SeutepOAEmTQL.

s Otav oAokAnpwbOel To Xpoviko dtaotnpa npokaAsital onpa / dtakormnn
Tumou SIGALRM.

s MNoapatnpnoeLc:
1.  Avnouvaptnon KAnBeil mpLv TEAELWOEL TO TIPONYOULEVO XPOVLKO SLdoTna TTou
elye teBel, akupwveTal To MAALO Kal opileTal véo dlaotnua.
2.  KaAwvtag tnv pe mopapeTpo 0, AKUPWVETAL TO XPOVOUETPO.
3. EmotpEdel To XpOVO TOU EPEVE PEXPL VOL OAOKANPWOEL TO TtponyouEVO
dtaotnua.

4. Emedbnikain sleep( ) Urtopet vat uAomolnBei pe xprion Twv (dLwv XpovouETpwv
pe tnv alarm(), dev mpemet va yiveton sleep() mpv TNV 0AOKANPWGN TOU
XpovikoU Staotruatog and tnv alarm().

‘ : 25
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setitimer() - |

* H ouviotwpevn kKAnon givaln setitimer() :

#include <sys/time.h>

int setitimer(int which, /* molo xpovopetpo va xpnoiporoinbei */
struct itimerval *new,
struct itimerval *old);

s Eruotpedel 0 av METUYXE, N < 0 o€ meplntwon anotuylac.

s o kaBe diepyaoia opilovral 3 SLapOPETIKA XPOVOUETPA
» ITIMER_REAL, yia avtiotpodn XpovoUETPNON OE TIPAYLATLKO XPOVO.
» ITIMER_VIRTUAL, yia avtiotpodn xpovouétrpnon o€ xpovo ektéleong (CPU user
time)

» ITIMER_PROF, yia avtiotpodn xpovouerpnon O€ XpOVO EKTEAEDNC IOV
nep\apBavel kat kKAAoelc cuotipatoc (CPU user + system time, kupilwg yia profiling
kot debugging).

» MOovo éva xpOVOUETPO UTIOPEL vaL EXETE EVEPYO OE OTIOLAONTIOTE XPOVLIKI) OTLYL).

** To ITIMER_REAL €ivalto i6L0 pe auto mou xpnotpornotel katn alarm(),
omote Hev MPEMEL VoL UITAEKovTAL oL SU0 KAROELC.

| 26

‘ Parallel Processing Group
| UNIVERSITY OF IOANNINA MYY502 -- MpoypauuaTionog ZUoTNHATWY



setitimer() - Il

int setitimer(int which,
struct itimerval *new,
struct itimerval *old);

s To old etvat cuvrOwc¢ NULL, aAAwG kel EMLOTPEPETOL O XPOVOC TTOU ATTEUEVE ATIO TO

TIPONYOUHEVO XPOVOUETPO. To struct timeval sivat yvwoto

s To XpoVvikO dlaotnua npoodlopileTal 0TO NeW Tou £XEL TUTIO: ané v gettimeofday():
struct itimerval { struct timeval {
struct timeval it_interval; /* next value */ time_t tv_sec;
struct timeval it_value; /* current value */ unsigned int tv_usec;

}; L
310 it value divoupe to Xpovikd dldotnua mou mpemel va nmapeéABet. Otav oAokAnpwOet,

TO XPONOMETPO ZANAPXIZEI NA METPAEI ANTIZTPO®A ywa Staotnua too pe
it interval.
» Av pag evéladépel poévo pia xpovouétpnon, Ba npéneltto it _interval va to Bécoupe o€

HN&evkn TN,
» oA\wg Ba €xoupe ouvexwg EumvApata kabe it _interval xpovo.

R

% Otav oAokAnpwBel to dtdotnua, mapayetol dStadopeTiko signal avaloya LE TO XPOVOUETPO
TIOU XPNOLUOTIOLRONKE:

» SIGALRMywato ITIMER REAL.

» SIGVTALRM yia to ITIMER VIRTUAL

» SIGPROF ywato ITIMER PROF

Parallel Processing Group
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MBavn vAomoinon tng alarm() peocw setitimer()

unsigned int myalarm (unsigned int sec) {
struct itimerval old, new;

new.it value.tv_sec (long int) sec;

new.it value.tv_usec = 0;

new.it interval.tv_sec = 0; /* do not repeat */

new.it interval.tv_usec = 0;

if (setitimer(ITIMER _REAL, &new, &old) < 0)
return 9;

else

return old.it value.tv_sec;

Parallel Processing Group
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ATIAO mapadeLypo xpnonc

#include <stdio.h> /* for printf */
#include <sys/time.h> /* for setitimer */
#include <signal.h> /* for signal */

void handleAlarm(int);

int main() {
struct itimerval it_val; /* for setting itimer */

/* sigaction() should actually be used - I use signal() due to lack of slides space */
if (signal(SIGALRM, handleAlarm) == SIG_ERR) { /* Set SIGALRM handler */
perror("Unable to catch SIGALRM");

exit(1);
}
it _val.it_value.tv_sec = 0; /* Set the timer */
it val.it value.tv_usec = 500000; /* 0.5 sec */
it_val.it_interval = it_val.it_value; /* repeat every 0.5 sec */
if (setitimer(ITIMER _REAL, &it_val, NULL) == -1) {

perror("error calling setitimer()");

exit(1);
}

while (1)
5
return (1);

}

void handleAlarm(int ignore) {
printf("0.5 sec passed..\n");
}

29
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