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(1) open():

@)
@)

o

(2) read():

o

TSR s B R A
PRI Y. int open(const char *pathname, int flags, mode t mode);
pathname: CHFERAE .
flags: FTIFCHFERIARE, W O RDONLY (R #E). O WRONLY (R
5). O RDWR (i5) %,
mode: B EHT AR E S HIAUR, W1 S _IRUSR 7 328D
S IWUSR (HHF SRR %
BREME: IR B S IR AT, RIGR A -1,

ML i B
PREUE Y ssize tread(int fd, void *buf, size t count);
fd: SCHFREIRET o
buf: 1A B2 X .
count: ZIZEUK)FHL.
AR [EME BRI E] 2 PR B - 2, ARG [A] -1

(3) write(): K HHE S NS

o

o

o

o

o

PREUE Y ssize t write(int fd, const void *buf, size t count);
fd: IR FT

buf: ZEHNREIEZ X .

count: 5 NPT T4

REME: IR B SRR NP7 8, RMOR -1,

(4) close(): <M

o

o

o

PREJEAY . int close(int fd);
fd: RIS REIR AR .
REVE: BEIREN 0, RIGERE] -1,

(5) Iseek(): WEESCAF LS AL E
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PRI off tlseek(int fd, off t offset, int whence);

fd: SCAFHERTT

offset: W% &

whence : fi #% & £, T Bl SEEK SET (3T ff 2 4 fr B O .



SEEK_CUR C(Y4Fifi &) 5 SEEK END (LK)
o RIEMA: FLENIREF A AL E, RIMERE -1,
(6) stat(): FREOCAFBIERE S .
o BRHEUFEMY: int stat(const char *pathname, struct stat *statbuf);
o pathname: XPFEEAE.
o statbuf: fFECIF RIS BHISE M ATRE .
o REUAE: FEZhIRI[E 0, KR [E -1,
(7) dup()/dup2(): HHISCAFFHIRFF o
o PR int dup(int oldfd); Al int dup2(int oldfd, int newfd);
o oldfd: JRAASCAFHIRTT o
o newfd: HHISCAHIARF (MUEHT dup2()s
o RIEMA: FLEhIR A B SRR, MR A -1,
3. HEFEE M RE HE
ARV [ AR AR XA ), A P A (9515 Producer-consumer
problem), WHFAMRLEM M@ (JiE: Bounded-buffer problem), & —/>% ZLFE (A
A R 2 B S R T IR E KN G X S R ——RI BT IR Y
“HE PR R ——AE SERR IS AT 2 R AR R AR AR R R
E BRI R e X v, R EL M. SHER, TR E WAL M XIHFEX
SOR o 1% ) R Y SRR e B AR AE A A ARG X N IO s, T B AN
SAEGE IR X b S I E R
LRz, AL EFE AR X R RIR (ZATHRREFERTE),
S| T REREHFE X P RBIE R, £72F T RRE, JTHEgEmX
WINBYE . [FIFE, WA DL SR A XS I BEAARIR, S8 H g X
NI 2 5, PR P o G R P REAR (S B 7 VR AR iz v o dn SR
TTEAETEE, WA S WIS GO . IR, PR B AR, 55
X TR E

M. sEiP IR

1. %0

RSO ECR, ARAE—& 10 RGHAH, —REPNERAE. HoB®A
BRI TE T E AT LLEEAT 10 RGUA, —A>0] LU A RS iH F 2E A7 61 g SO A
BN, 73— 0] DL R AT CAsEAT U 2R 408 B rT DL AT B S BROR A



Bl St U2 BEALE RN AT P AL RB B e R, — MR
— MBI, MR 5 AN 1 i R

[ linux ffJ 10 %%iﬁﬁﬁﬁuﬁﬁy&i{%‘]@?g WRE, T2 B AR
INERRRINS,, RKRKLBMER KRS S ENFIRERFD B)F W&,

2. ESENHST BER

10 RS0V F e D ESE B SR 3 b L ki, BRI, OSSR . BT o)
BT IR0 B IO T S ——1E 5 B L.
fE DR TT S I3HT:

(1) FSERIBNMLSL:

o AEPFEBECE e AETE, JPRHEAGHEREN 1. YIHE 1 RREE (O
) R .

o WHHREHBHIAR -THLETE.
() RPNBEBRESE:

o FEUEEE (sem wai): EVIMIEZCIEZ A, WRBHERIUE S, mRES
BIVEN O CUIFIER S —/MERERD, ARG IHIE, SE S BIEZRNAT 0.

o BHEEE (sem post): fmﬁiii#ﬂilﬂ): LIRS 8, BESEN
BN 1, AT o7 He A BHLZE () @ FE 4k ST

(3) SCHFT IR B R 25 A B el
o AyEIAE:
o EPERBUESE)E, TP E AN, N5 H S
o BUETE, R SCHEER A .
o HIEUE:
o HFHEBRWUE S E)G, TIPSR, N5 IS H ST
UG, WP E BRSO AR (IR 2R, R A B OB S

o L
=
75‘

Hmlm

3. BFRERT R
o AEFEWE
o IIIHRIEESE.
o ML T
= FRRESE
= FTORCME GEInERD.

= HATF.



HRERE

RS

IR

RIR—Hb .
o
TFIRRESE

|
PN

BHESE

|

‘ STFRPE GRMBL)

|

BAFHBXM4

!

RHXH

l

BRESE

.

RER1ED

o {IHETR,

o RN A

P SR
I GES L.

B RO T
FTENEIR T -
SR R P 5 RS AT S O
Kb

B S

PRI PIAD -



FREGR

)

BSEANT

!

E

N

ESENERE

)

(EREZ) AXRTE

}

PEChE M REEE
PIECATEEATE

_

’ﬁm@m%@ﬁﬁ

)

‘ﬁxwﬁ‘

‘ﬁxm*

.

BIER

4;;F44

GFAR

4. RESLIH
Ere.

VoOoONOOTUVTEA WN R

#include
#include
#include
#include
#include
#include
#include

<iostream>
<unistd.h>
<fcntl.h>
<sys/stat.h>
<semaphore.h>
<ctime>
<cstdlib>

#define FIFO_FILE "fifo file.txt"

. #define SEM_NAME "/fifo_semaphore"

. void producer() {

sem_t* sem = sem_open(SEM_NAME, O_CREAT, 0644, 1);

if (sem == SEM_FAILED) {
std::cerr << "Failed to create semaphore" << std::endl;
exit(EXIT_FAILURE);

}

std::string chars = "ABCDEFGHIJKLMNOPQRSTUVWXYZ";
srand(time(0));

while (true) {
sem_wait(sem); // FHUE S &

int fd = open(FIFO_FILE, O_WRONLY | O_CREAT | O_APPEND, 0644);
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38.
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40.
41.
42.
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44.
45.
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49.
50.
51.
52.
53.

}

sem_

}

int main
prod
retu

}

HE

#include
#include
#include
#include
#include
#include

#define
#define

. void con
sem_

if (

}

whil

if (fd == -1) {
std::cerr << "Failed to open file" << std::endl;
sem_post(sem);
exit(EXIT_FAILURE);

}

char ¢ = chars[rand() % chars.size()];
if (write(fd, &c, 1) != 1) {
std::cerr << "Failed to write to file" << std::endl;
close(fd);
sem_post(sem);
exit(EXIT_FAILURE);

}

close(fd); // FHSCHHHA%F
std::cout << "Producer wrote:

<< € << std::endl;

sem_post(sem); // FEIfGS
sleep(1); // “ff1#)

close(sem); // KWE5HE

0 A
ucer();
rn 90;

<iostream>
<unistd.h>
<fcntl.h>
<sys/stat.h>
<semaphore.h>
<vector>

FIFO FILE "fifo file.txt"
SEM_NAME "/fifo_semaphore"

sumer(int n) {

t* sem = sem_open(SEM_NAME, 0);

sem == SEM_FAILED) {

std::cerr << "Failed to open semaphore" << std::endl;
exit(EXIT_FAILURE);

e (true) {
sem_wait(sem); // FHUE5H

int fd = open(FIFO_FILE, O_RDWR);

if (fd == -1) {
std::cerr << "Failed to open file" << std::endl;
sem_post(sem);
exit(EXIT_FAILURE);

}

std: :vector<char> buffer(n);
ssize_t bytesRead = read(fd, buffer.data(), n);
if (bytesRead == -1) {
std::cerr << "Failed to read from file" << std::endl;
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81.
82.
83.
84.

close(fd);
sem_post(sem);
exit(EXIT_FAILURE);

bytesRead > 0) {

std::cout << "Consumer read: ";

for (ssize_t i = @; i < bytesRead; ++i) {
std::cout << buffer[i];

}

std::cout << std::endl;

off_t offset = lseek(fd, @, SEEK_SET);

if (offset == -1) {
std::cerr << "Failed to seek in file" << std::endl;
close(fd);

sem_post(sem);
exit(EXIT_FAILURE);

}

ssize_t remainingBytes = lseek(fd, @, SEEK_END) - bytesRead;
lseek(fd, bytesRead, SEEK_SET);
std: :vector<char> remainingBuffer(remainingBytes);

if (read(fd, remainingBuffer.data(), remainingBytes) != remainingBytes

std::cerr << "Failed to read remaining data" << std::endl;
close(fd);

sem_post(sem);

exit(EXIT_FAILURE);

}

ftruncate(fd, 0);
lseek(fd, @, SEEK_SET);
if (write(fd, remainingBuffer.data(), remainingBytes) != remainingByte

std::cerr << "Failed to write remaining data" << std::endl;
close(fd);

sem_post(sem);

exit(EXIT_FAILURE);

e(fd); // RHUISTIHMIETT

sem_post(sem); // BfE 5
sleep(2); // “5fF2#)

}
if (
)
s) {
}
clos
}
sem_clos
}
int main() {

e(sem); // KMMESE

consumer(5);
return 0;
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new@newdeMBP code % |

e R aR g e SCIE, BN ST K B ST /O A E FIPOSIXAE S &, T A
i PR A% i pthread i

AT PAR R4 PR AT

R 5 B8 4TproducerFiZ T consumer ( EIRBITFRIAKKFQWLGJIGR)

[ J
new@newdeMBP code % ./producer new@newdeMBP code % ./consumer
Producer wrote: read: KFQWL
Producer wrote: readf GJJGR
Producer wrote: ;2:3; xggﬁg
Producer wrote: read: FY
Producer wrote: read: 0S
Producer wrote: read: BU
Producer wrote: read: CR
Producer wrote: read: YF
Producer wrote: read: YM
Producer wrote:
Producer wrote:
Producer wrote:
Producer wrote:
Producer wrote:
Producer wrote:
Producer wrote:
Producer wrote:
Producer wrote:
Producer wrote:
Producer wrote:
Producer wrote:
Producer wrote:
Producer wrote:

AARREFEFENARTAPHRERR T, TARRRFIFORIRFH,
FEBRBEFEZEFNBEXAPTUES, WATLFMRD. SXHI0H
ARG 2 T Rk
T K EE
AR, BAE SR RAE TOINR 1A E T R A B A, IR R AR
T7E Linux P85 N SSHNZAARL 1) 2R 7. ARSI 32 22 H bR 2l SO 1/0 44E

B fifo_file.txt
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AR LI ER AT AE A Linux XA 1/0 RGEHAH, W open(), read(),
write(), close(), lseek()%§, IXU& RS H &SI SH/ERY Al it
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