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7 KEPYBAHHS ITPOINECAMU TA IIOTOKAMHA
7.1 Mera pobotu

Mertoro maHoi 1abopaTOpHOi pOOOTH € BUBUYCHHS CTBOPCHHS IPOIECIB Ta MOTOKIB

IPY BUKOHAHHI MPOTPaM.
7.2 Xig pobotu

Jlany nmaGoparopHy po60oTy Hamu Oyj10 BAKOHAHO JIJIsl oniepartliiiHoi cuctemu Linux

13 Bukopuctanusim POSIX API.

7.2.1 3aBnannsa | — nporpaMHUil KOMIUIEKC JJis CTBOPEHHSI Ta aHAJi3y TEKCTOBHX

(aiinis.

MeTto1o 11b0T0 3aBJIaHHS € JOCIIJPKEHHS CTBOPEHHS JIOYIPHIX IPOIIECIB 13 CBOET
IPOTPaMH.
3aBaHHs NOJSATae y po3poOIll TPbOX MPOrpam:
a) mnporpama |l 3amyckae TEKCTOBUH PelaKTOp y 3aJlaHii Mari;
0) mnporpama 2 anamizye daiau y 3aaHiid JUPEKTOPii, CTBOPEHI MICIs BKa3aHOTO
qacy,
BU3HAUYAIOYH 11 HUX PO3MIpP, KUIBKICTh PSIZIKIB Ta JOBXKUHY KOXKHOTO PAJNIKA, 3
niaTpuMkoro ASCII rta UNICODE konyBasb;
a) mporpama 3 3amycKae CroyarKky mporpamy 1, a motiMm mporpamy 2, nepeaardn
gac 3amycKy

IIEPILIOI POrpaMH SIK IapaMeTp I Apyrol.
7.2.1.1 Po3pobka nporpamu 1

IIporpama | mMOBMHHA 3aMyCTUTH CUCTEMHUW TEKCTOBUM peAakTop 3a
3aMOBYYBaHHSM y BKa3aHiil TUPEKTOPIi.

Jl1s iporo HeoOX1HO:

a) BHU3HAYUTHU PEIAKTOP 32 3aMOBUYBAHHSIM;

0) CTBOpPUTHU BKa3zaHy AMPEKTOPIIO, SKILO BOHA HE ICHYE;

B) 3alyCTUTH PEAAKTOP Y BKa3aHIM IUPEKTOPIi.
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Ha3Ba TekctoBoro penakropy 3a 3amoBuyBaHHAM Ha POSIX cywmicHux
omepariifHuX CcUCTeMax 3a3Buyail 30epiraerbcsi B 3MiHHIM oTodueHHs «EDITORY,
OTpUMATH 11 3HAYEHHS MOXHA 3a JIOMOMOTOI0 (PYHKIIIT «getenvy cTaHaapTHOI 010J110TEKH.
g ¢yHKUisA moBepTae BKa3iBHUK Ha PsAOK, IO BIAMNOBIJAA€ 3HAYEHHIO 3MIHHOI, abo
«NULLy, sxmo ug 3MiHHa BiacyTHs. CKOpHUCTaeEMOCS LKM, 100 BCTAHOBUTH PEAAKTOP
3a 3aMOBYYBaHHSM.

{06 BU3HAYUTH YW JUPEKTOPis Uil (aililiB ICHYE CKOPUCTAEMOCS CUCTEMHUM
BUKJIMKOM «Staty — SIKIIIO BiH 3aBEPIIMTHCS 13 TIOMUJIKOIO, 3HAYUTh JUPEKTOPIi HE ICHYE,
Ta ii Tpeba cTBopuUTH. J{JI1 CTBOPEHHS AMPEKTOPIii B pasi il BiICyTHOCTI BUKOPUCTAEMO
CUCTeMHUH BUKIUK «mkdiry.

B POSIX cyMmicHMX omnepamidiHUX CHUCTEMax JUlsl 3allyCKy 30BHIIIHIX HpOrpam
BUKOPHCTOBYETHCSI CHCTEMHUI BUKJIMK «execy. Lleil cucTeMHuil BUKIMK 3aMIHIOE 00pa3
MOTOYHOTO TPOIECY Ha HOBHUM, a HE CTBOPIOE HOBMM MPOIEC, TOMY MO0 BIIKPUTH
pemaKToOp y BKa3zaHId JUPEKTOPii HEOOXITHO 3MIHHM POOOUYY AUPEKTOPIIO0 MOTOYHOTO
nporecy. [ 11boro CKopucTaeMocsi CACTEMHHM BUKJIMKOM «chdiry.

#include <stdlib.h>

#include <sys/stat.h>

#include <unistd.h>
#include "shared.h"

int main() {
char *editor = getenv ("EDITOR") ;
if (editor == NULL)
editor = "vi";

struct stat st = {0};

if (stat(CWD, &st) == -1) {
if (mkdir(CWD, S_IRWXU | S_IRWXG | S_IROTH | S_IXOTH) == -1) {
err("Can't create directory for files", LINE - 1);
return 1;
}
}
if (chdir(CWD) == -1) {
err("Can't change working directory", _ LINE - 1);

return 2;

}

if (execlp(editor, editor, (char *)NULL)) {
err("Can't launch editor", _ LINE - 1);
return 3;

}

return O0;



7.2.1.2 Po3pobka nporpamu 2

Jlpyra mporpama B SIKOCTI apryMeHTy OTpHMYy€ dac, (ailiu BigpemaroBaHi
micias sikoro HeoOximHo oOpoOutu. IlepeBipuMO KUIBKICTH apryMeHTIB, 10 Oyiau
nepeadi mporpami, Ta IEPETBOPUMO TMEPIINA 3 HUX B MOTPIOHUHN (opmart, st 1bOro

CKOpHCTAaEMOCS (PYHKITIEIO «strptime» cTaHaapTHOT 610110TEKH.

if (argec > 2) {
fprintf (stderr, "Error: too many arguments.\n");
return 1;

}

if (argec < 2) {
fprintf (stderr, "Error: too few arguments.\n");
return 1;

}

struct tm tm = {0};
if (strptime(argv[l], "%s", &tm) == NULL) {
fprintf (
stderr,
"Error: please provide time in UNIX timestamp format.\n"

)
return 1;

}

time t norm time = mktime (&tm);

st 3pydHoro mepebopy BciX (haiiiiB B AMPEKTOPIl CKOPUCTAEMOCS 3aco0aMu
«FTS»!' , mo nagae crangapt POSIX.

CrBopumo 06’ext FTS 13 kopenem B nupektopii s haiis.

char *paths[] = {CWD, NULL};

FTS *fts = fts open(paths, FTS NOCHDIR, NULL) ;

if (fts == NULL) ({

err("Can't initialise FTS", LINE - 1);
return 2;

Buninumo Oydep, B axuii Oyaemo 30epiratv BMICT (aiiiiB.

char *buf = (char *)malloc (1024 * sizeof(char));

'FTS (File Tree Traversal) B POSIX — 1e HaGip (yHKIiH, 1110 103BOJSIOTH HOCTIAOBHO O0XOIUTH
(aiinoBy iepapxito (mupekropii Ta daitnu). FTS Hamae crpykrypoBaHmii croci0d ais Hapirarii mo
(halioBilt cucTeMi, OTPUMYIOUYH 1H(GOPMAIIIIO PO KOXKCH 3HANICHUI €JICMEHT.
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Ta o00pobumo Bci ¢aiinu, mo Oyau 3MiIHEHI MICis BKa3aHOTO 4Yacy, He

3arTMOJTIOIOYKCH Ha 1HIII PiBHI iepapXii ¢paiaoBOT CUCTEMH.

for (FTSENT *ent = fts read(fts); ent != NULL; ent = fts read(fts)) ({
switch (ent->fts_info) ({
case FTS F:
if (ent->fts_statp->st mtime > norm time) ({

}

break;
default:
break;

}
}

free (buf) ;

Binkpuemo koxkeH daitn ta BuzHaunmmo ioro komyBanHsa (UTF-8, UTF-16LE,
UTF-16BE uu CP1251).

FILE *file = fopen(ent->fts_path, "r");
if (file == NULL) {

err("Can't open the file", LINE - 1);
break;
}
size t bytes read = fread(buf, 1, 1023, file);
if (ferror(file) !'= 0) {
err("Can't read the file", _ LINE - 2);
fclose(file) ;
break;
}
buf [bytes read] = '\0';

Encoding enc = get encoding(buf, bytes_read);

B 3anexHOCTI Bil KOAYBaHHS MOPAXYyEMO CHUMBOJM HOBUX PSAAKIB B ¢aiimi. s
UTF-8 ta CP1251 HOBUH psiIOK MO3HAYAETHCS K oAuH OalT «\n», a ayist UTF-16LE ta

UTF-16BE sk 2 6aiitu «\n\O» Ta «\0\n» BIAIIOBIIHO.

printf ("Lines length:");

size t lines = 0;
size t line_len = 0;
for (size t i = (enc == || enc == 1) ? 2 : 0; i < bytes_read; i++)

{

line len++;

int newline detected = 0;
switch (enc) {
case ENC UTF1l6BE:
if (i + 1 < bytes_read && buf[i] == '\0' && buf[i + 1] == '\n') ({



newline detected = 1;
line_len++;

i++;
}
break;
case ENC_UTF16LE:
if (i + 1 < bytes_read && buf[i] == '\n' && buf[i + 1] == '\0'") {

newline detected = 1;
1ine_len++;
i++;
}
break;
case ENC_CP1251:
case ENC UTF8:

default:
if (buf[i] == '\n'")
newline detected = 1;
break;

}

if (newline_detected) {
printf (" %zu", line len);
lines++;
line len = 0;
}
}

printf ("\nTotal lines: %zu\n", lines);

Haapykyemo BMicT (aiimy B KOHCOMNb. {151 3pydHIIIOrO APYKY SIKIIO TEKCT Mae
Oynw-sike kogyBanHs kpiMm UTF-8 neperBopumo ioro B UTF-8 ckopucraBmmch 3acobamu
«iconv»? , mo Haxae cragaapt POSIX.

if (enc !'= ENC_UTF8)

buf = to utf8(buf, bytes read, enc);
printf (NORMAL) ;

printf ("%$s\n", buf);

7.2.1.3 Po3pobka mporpamu 3

Tpets mporpaMa moBMHHA O 4ep3i 3aMyCTUTH 2 1HIII, IPH LbOMY 30€pirim Jac
3aImyCKy TEepIoi, Ta MepeaBITy HOro IpyTii.
time t t = time (NULL);

char s[256];
strftime (s, 256, "%s", localtime(&t));

2iconv B POSIX — 1ie 6i06mioreka, sika Hagae API myis 3pydHOro mepeTBOpeHHs Oy/b-IKHUX KOTyBaHb
CUMBOJIB.
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SIx Oyno 3a3HadyeHo paHilie, CUCTeMHHN BUKIHMK «exec» B POSIX cymicHux
olepaliiiHuX cucTeMax 3aMiHs€e 00pa3 MpoLECY B IKOMY BiH BUKIJIMKA€ETHCS HOBUM, ajle
B JaHOMY BMIIaJIKy HaM HEOOX1JHO CTBOPUTH HOBUH mporuec. [[i1s 11boro ckopuctaeMocs
CUCTEMHUM BHKIMKOM «fork», sikuil CTBOpIOE TOYHY KOMIIO IMOTOYHOIO IPOLECY.
B ckomiiioBaHOMY Nponeci BUKIMYEMO «EXEC», a B OPUTIHAIBHOMY JOYEKAEMOCS

3aBepIICHHS] BUKOHAHHS KOIii 3a JOMOMOTO0I0 «waitpidy.

__pid_t e_pid = fork();

if (e_pid == -1) {
err("Can't fork process for editor", LINE - 1);
return 1;

}

if ('e_pid && execl("build/editor", "build/editor", (char *)NULL)) {
err("Can't launch build/editor", LINE - 1);
return 2;

}

waitpid(e pid, 0, 0);
[ToBTOpUMO TE came aJist APYToi IPOrpPaMH.

__pid t a pid = fork();

if (a_pid == -1) {
err("Can't fork process for analizer", _ LINE - 1);
return 3;

}

if ('a_pid && execl ("build/analizer", "build/analizer", s, (char
*¥)NULL)) |

err("Can't launch build/analizer", _LINE - 1);

return 4;

}

waitpid(a_pid, 0, 0);
7.2.1.4 TectyBaHHs

CxomninroeMo Bei 3 mporpamu Ta 3amycTUMo TrosioBHy. [lepen HaMu BIIKpUETHCS

PEAAKTOp Y BKa3aHii TUPEKTOPIi, CTBOPUMO B HbOMY 4 (haiisiv 3 pi3HUM KOJTYBaHHSIM.



Texch
B cp1251

N ] No Active LSP

TEKCT
B utf-16le

Pucynok 7.1 — ®@aiinu 3 pi3HUM KOIyBaHHAM

[Ticnst 3aKpUTTS peAaKkTOpy MOXKEMO IMOOAYUTH HACTYIMHHM pe3ylbTaT aHali3y

daiiis.



File: cp1251.txt
Modified at: 16:31:31
Size: 15

Lines length: 6 9

File: utf-16le.txt
Modified at: 16:31:11
Size: 36

Lines length: 12 22

File: utf-16be.txt
Modified at: 16:38:57
Size: 36

Lines length: 12 22

File: utf-8.txt
Modified at: 16:30:48
Size: 26

Lines length: 11 9

Pucynoxk 7.2 — Pesynprar anamizy ¢aiinis
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7.2.2 3aBna”Hs 2 — aHaJl3 MOBEIIHKH ITOTOKIB.

MeTo¥r0 hOT0 3aBIaHHS € TOCIIKEHHS MOBEIIHKH IMOTOKIB.

3aBmanHs nojsrae y cTBopeHHi 10 MoToKiB, Ta CIOCTEPEKEHH] 32 HUMH.

B POSIX nnsa kepyBaHHSI TOTOKaMU BUKOPUCTOBYEThCS «pthreadsy.

CrBopumo 10 MOTOKIB, B KO)KHOMY 3 HHUX BHBEIEMO B KOHCOJb IMOBIJOMJICHHS
PO IIOYAaTOK BHWKOHAHHS, BUKOHAEMO 3aTpaTHY IO dYacy OIepallifo, Ta BHBEICMO
TIOB1JOMJICHHS TTPO 3aBEPIICHHS BUKOHAHHSI.

#include <pthread.h>

#include <stdio.h>
#include <stdlib.h>

#define NUM_THREADS 10

void *thread function(void *thread_id) {
long tid = (long)thread_id;
printf ("Begin\t%1ld\n", tid);
for (int i = 0; i < 100000; ++i)

printf ("End\t%1d\n", tid);
pthread exit (NULL) ;
}

int main() {
pthread t threads[NUM THREADS];
long t;

for (t = 0; t < NUM _THREADS; t++)
pthread create(&threads[t], NULL, thread function, (void *)t);

void *status;
pthread join(threads[0], &status);

printf ("Main thread completed execution\n");

return O0;
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Begin
Begin
Begin
Begin
Begin
Begin
Begin
Begin
End
Begin
End
End
End
End
End
End
Begin
End b

Main thread completed execution

PucyHok 7.3 — Pe3ynbrar BUKOHaHHS

8
1
3
2
4
)
6
8
g
7
5
1
3
2
4
8
9

MoxemMo mo0aunTH, 10 MOTOKH MOYMHAIOTh BUKOHAHHS B XaOTHYHOMY ITOPSIKY.
e mOsSICHIOETHCSI TUM, ITI0 OTIepalliiiHa CHCTeMa Nepe/iae MOTOKY BUKOHAHHS HE3BaYKAIOUN
Ha 4Yac, KOJM MOTIK Oyno cTBOopeHO. Takok MOXEeMO MOo0auyuTH, IO Cepel BUBOAY
HEMa TMOBIJIOMJICHb TIPO 3aBEPIICHHS TMOTOKIB Tia HoMmepamu 7, 8§ Ta 9. OCKUIbKH
TOJIOBHA TPOTrpaMa 4YeKae Ha 3aBEpIICHHS JIUIIE OJHOTO TMOTOKY, BCl MOTOKH, IO HE
BCTHUIJIM 3aBEPIIUTUA CBOE BUKOHAHHS JI0 BUXOAY MEPIIOT0 aBTOMAaTUYHO 3aBEPIIYIOTHCS
oneparriiinoro cucremoro. 11lo6 1ie BunpaBuTn HE0OX11HO a00 BiA’€IHYBAaTU TTOTOKH Bij

TOJIOBHO1 ITporpaMu, a00 YeKaTH Ha 3aBEPIICHHS BCiX MOTOKIB, a HE TUIHKU MEPIIOTO.
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7.2.3 3aBmanHs 3 — MOPIBHSHHS IIBHUIKOMII TOCHIIJIOBHMX Ta MapajelbHUX

004YMCIIEHD.

MeTor0 1hOTO 3aBIAaHHS € TMOPIBHSHHS MIBUIKOIT TOCHTIIOBHUX Ta MapalelbHUX

00O4YMCJIIEHD.

3aBlaHHs MOJIATA€ y CTBOPEHHI Iporpam Juisl NapajesbHOro Ta IOCHiJI0BHOIO
MHOXCHHSI MaTPHIIb.

MHoOXeHHsT MaTpuIlh 1€ AyXe pecypco-3aTpaTHa omeparlisi, HaCTUIbKH 3aTparHa,
mo Juisl il BUKOHAHHS BHUKOPHCTOBYETHCS CIEIlali3oBaHE OOJaJHAHHS — rpadiduHi
IPUCKOPIOBAYi, Ki MOXKYTh BUKOHYBAaTH TUCSY1 MapajelbHUX ONEepaLlii.

CtBopuMO (PYyHKITIT J7Is1 TTOCTIITOBHOTO Ta MapajeIbHOI0 MHOKCHHS MaTPHIIb.

void mul seq(double **a, double **b, double **r, int size) {

for (int 1 = 0; i < size; i++) {
for (int j = 0; j < size; j++) {
r[i][3j] = O

for (int k ; 0; k < size; k++)
r[i][j] += al[il[k] * b[k][]j]-
}
}
}

void *mul par worker (void *args) {

ThreadArgs *t_args = (ThreadArgs *)args;
double **a = t args->a;
double **b = t args->b;

double **r = t _args->r;

int start_row = t_args->start row;
int end row = t_args->end row;

int size = t_args->size;

for (int i = start row; i < end row; i++) {
for (int j = 0; j < size; j++) {
r[i][3] = O

for (int k ; 0; k < size; k++)
r[i] [j] += al[il[k] * b[k][]j];
}
}

pthread exit (NULL) ;
}

void mul par(double **a, double **b, double **r, int size, int n) ({
pthread t threads[n];
ThreadArgs args[n];
int rows_per thread = size / n;
int rem rows = size % n;
int curr_row = 0;

for (int i = 0; i < n; i++) {
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args[i].a = a;

args[i] .b = b;

args[i].r = r;

args[i] .start_row = curr_ row;

args[i] .end row = curr row + rows_per thread + (i < rem rows °?
1 : 0);

args[i] .size = size;

if (pthread create(&threads[i], NULL, mul par worker, &args[i]) !
= 0) {
perror ("Can't creat thread");
exit (EXIT_FAILURE) ;

}

curr row = args[i].end row;

}

for (int 1 = 0; i < n; i++) {
if (pthread join(threads[i], NULL) !'= 0) {
perror ("Can't join thread"):;
exit (EXIT_FAILURE) ;

}
}
}

[TepeBipumo mBHUIKOAIIO 000X (YHKIIHM, TPOBEAEMO MapaeabHi 0OYUCICHHS 13

BUKOPHUCTAHHSM 4 MMOTOKIB.

performing sequentional multiplication...
time: B.923881 secinds

performing parrallel multiplication (4 threads)...
time: B.218864 seconds

Pucynok 7.4 — PesynbraTu TeCTIiB

Moxemo 1mobayuTH, 1m0 MapajiesibHe OOYMCICHHS 13 BUKOPUCTAHHSM 4 TOTOKIB
HIBUJIIIIE a TOCTIA0BHE NMpuOInu3HO B 4.4 pasu.

JlogaTkoBe 3OLIBIICHHS KUIBKOCTI TOTOKIB HE 3MIHIOE Yac BHKOHAHHSA B
Kpally CTOPOHY, a 3aBeJIMKa KUIbKICTh MOTOKIB HaBITh MOXE MOTIPUIUTH PE3YJIbTATH.
BukopuctoByBatu Ou1bIlIE MOTOKIB HI) OJHOYACHO MIJATPUMYE MPOIIECOP HEMA CEHCY,
a/pke B TAKOMY BHITAJIKy OJHOMY IOTOKY JIOBEJETHCS YEeKATU TIOKU BUKOHYETHCS 1HIIIHMA,
1 B TaKOMY pa3l 4ac 3aTpadyeHHil Ha CTBOPEHHS IMOTOKY Ta MEPEMUKAHHS KOHTEKCTY
mpoliecopa MOXK€ HaBITh TMEPEBUIIUTH Yac, MO0 OyJ0 3eKOHOMJIEHO 3a JOTOMOTOI0

napaJenizaiii 00YMCIICHb.
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7.3 BucHoBkH

[Tix gac ganoi 1aboparopHOi pOOOTH MU HABYMIIMCH BUKOPUCTOBYBATH MTPOIIECH Ta

MOTOKU MPU BUKOHAHHI TIPOTPAM.
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