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#include <unistd.h>
int pipe(int fd[2]);

- fd[0]2 I8, fd[1]2 &)
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fd[1] : write fd[O] : read

fd[1] : write fd[O] : read
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fd[1] : write

fd[O] : read

fd[1] : write fd[O] : read
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fd[1] : write fd[O] : read
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int fd[2];
pid_t pid;
pipe(fd);
if ((pid=fork())<0) { // XA OZHA HAM
exit(0);
ks
else if (pid=0) {
}close(fd[O]); // B2 TZMHA: 718 e OA3EH A
else if (pid==0) {
close(fd[1]); // R B2 A - M) MY OATEH HA

}
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(udpserv_piprecho.c, udpechocli.c)

e TO E=NAZE AT UDPE i A =]
— 28 D2 N|A(parent_start)= SA0IHEZFH 22 HIAIXIE 110I
0 write
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// THOIZ0ll 2= HI0IE X
typedef struct mseg {
struct sockaddr_in addr; // 2l0|YE FA
char data[MAX_BUFSZ]; // I3 HIOIE
} mesg_t;
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int mkfifo(const char *pathname, mode_t mode);

— pathname : I10|29] 0|5, 3=30| W &I LU EC]
— mode : FIFOQ| ItZ HZ ATt &F
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write mode /tmp/myfifo read mode
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(udpserv_fifoecho.c)
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e msgget()
int msgget(key t key, int msgflg);
— key
- HIAIXIRE S0P §1%t 17 7|
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struct msqid_ds {

struct msg *msg_first;
struct msg *msg_ last;
time_t msg_stime;
time_t msg_rtime;
time_t msg_ctime;

struct wait_queue *wwait;
struct wait_gueue *rwait;
ushort msg_cbytes;
ushort msg_qgnum;
ushort msg_gbytes;
ushort msg_Ispid;

ushort msg_Irpid;

¥

struct ipc_perm {

key t key;
ushort udi;
ushort gid;
ushort cuid;
ushort cgid;
ushort mode;
ushort seq;

struct ipc_perm msg_perm;

// HIAIXIR 823t
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// owner9] euid®} egid

// MATL9] euidQt egid

// M2 2E9| O 9bits
/1 & MH B (sequence number)




msgflag M
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 |PC _EXCL
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 |IPC _PRIVATE
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e msgsnd()
~ HAIXIFO0N HAIXISE S= 25

int msgsnd(int msqid, struct msgbuf *msgp, size_t msgsz, int msgflg);

struct msgbuf {
long mtype; // HIAIXI Bt >0
chat mtext[1]; // HIAIX] GI0IE

— mtype2 10]2410]0{0f &t
— msgbufQ] A 4HI0|E= YtE A long EIY
— mtexte= 22X, binaryS 29]9| HI0IE Al JIs
— msgsze mtextto] JJ|
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e msgrecv()
— HAIXIAZSEH HAIXIS 4= 2%

ssize_t msgrcv(int msqid, struct msgbuf *msgp, size_t msgsz, long msgtype, int
msgflg);

- msqid : HIAIXIF Z4Hl 1D
- msgp : HIAIXIFOHIM HS HAIXIE XN EOt
- msgsz : =4 3219] 3JJ|
- msgflg : HIAIXD} 8l B #HE S&, 00[H I, 1PC_NOWAITOI™
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HIAIXIR OI20l(gsnd_pid.c)

e msgtype a2 EH TZMAO| PIDE XIAEOIM XI-E TZNA
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— msgtype=getppid )& EZXIZMIA9] PIDE 71T
— B2 OZH A= HAIXIE =4 2 HAIXIAE AHl
e msgctl(key, IPC_RMID, 0)
- & A}

$ gsnd_pid 1234
Enter message to post :

10510 =2 AlA GIAIKIFR &3] HII=..

Hi! my parent S— Al T2 A 2= 40l H
message posted

recv = 14 bytes <o 2 IZHA &
type = 10510

=4 T2 A PID= 10510
value = Hi! my parent
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e msgctl()
— HIAIXIFOI &St 35 2301, S&f 0lJF ATt HE, HAIXIR 20l S2
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int msgctl(int msqid, int cmmd, struct msqid_ds *buf);

e msqid : IIIIAIII1=-.l 25l 1D

- cmd : M0 8 &
— IPC_STAT : HIAIXIR M0l et MEE = HS
— IPC_SET : r/w #HBl, euid, egid, msg_qgbytesE& HZAO}
— IPC_RMID : HIAIXIRE AHHIOl= HE

= buf : cmd 30l Uict S

— IPC_SET
e r/w@HBl euid, egid, msg_gbytes3t HAQ| Jls
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msgctl() AHE 0l

e IPC_STATE AI20H HIAIXIRA HHIE 04N F0l Uit HES
=80}, IPC_ RMIDE AI2010] A8 AHNl

- Aoy =)

$mkqg 1234
created queue id
key is = 1234
opened queue id = 163840
$ gctl 1234

=2 X0 HtO|E=% : 16384
72 75 AtE At UID : 502
72 75 A& At GID : 502
7 &d2det - 0666

BIAI Xl 163840 4 Nl =

163840
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res send.c)

- UDPY JIZMHE HIAIXIRS 0I20I0 EEIE=MNA R E=E AW
— REQ_RECV_PROC : (Id2# HIAIXIE 2410l= T2MA
- NS HAIXIF0N 1 012 22 JIl2s SXs e
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— RES_SEND_PROC : 0fid HIAIXIE 2Y0l= T= A
 HAIXIFOAM SV WII10tC HIAIXIDH =4101H S2A0IAHENH S S0t
= SXg e
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— BHJHO] MIAIKIFZEE HAIXIE AEE WEHNCZ 7|3
— RES_SEND PROCE MApl= AE

#define RES _SEND PROC “res_send”
void fork _and_exec(char *key, char *port) {
pid_t pid = fork();
if (pid < 0) errquit(" fork fail");
else if(pid =0)
return;
execlp(RES_SEND PROC, RES SEND PROC, key, port, 0);
perror(execlp fail ");

et
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HIAIXIRE 88 HIAIX] 1

typedef struct _msg {
long msg_type;
struct sockaddr_in addr; //22t0|HE2| A3NFA
char msg_text[ MAX_BUFSZ ];// HIAIXIE HN&
J} msg_t;

HIAIXIFQ A2E MM 2 Z20|HE9] HIAIXIII =201
recvfrom@& 11, msgsndE AI20I0 HIAIXIZN S=

while(1) {

(struct sockaddr *)&pmsg.addr, &len);
if(nbytes < 0) { perror("recvfrom fail ""); continue; }
pmsg.msg_text[ nbytes ] = O;

// GIALKI 70 A0
If( msgsnd(msqid, &pmsg, size, 0)==-1)
errquit(""msgsnd fail ");

nbytes = recvfrom(sock,pmsg.msg_text, MAX_ BUFSZ, O,
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int shmget(key_t key, int size, int shmflg);
— int Et9] ERUIZ22 IDE 2lH

« struct shmid_ds XM} BEE HE
— key : MZE ddE SRUEASE AEHO)| AT &

- OE T=MAJL EZ20] HoHM= 01 71 atS 2010F &
— shmflg : 3RHZd M SME IIH

» bitmask ZE{O] CIX}

- IPC_CREAT, IPC_EXCL, I} M #Ht
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e shmid_ds 1 ZH|

sturct shmid_ds {
struct ipc_perm shm_perm;
int shm_segsz;
time_t shm_atime;
time_t shm_dtime;
time_t shm_ctime;
unsigned short shm_cpid;
unsigned short shm_Ipid;
short shm_ nattch;
// Okl private
unsigned short shm_npages;
unsigned long *shm_ pages;

};

sturct & _area_struct *attaches;

// SE O ArE

// MIJJMEQ] )| (bytes)
// OEX]2 attach AJ2t

// QX2 detach AlZt

// OHXI2} change AlZ}

// AL PID

/7 OHXI19 M2 X9 PID

// @Il attaches no.

/! JI1™ME9] FJ| (pages)
// array of ptrs to frames ->SHMMAX
// descriptors for attaches




Shmflg : 3rHZd Hd SM

- IPC_CREATE MA?I AL
— 82 keyadE AIE0l=
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— B2 key@t9 M2l ETHOIX] &CH MES 2 LH22E M
Aol 1 108 2|’

e IPC_EXCL1l} IPC_CREATE Z0] MXsI AL
— 2 key#E ANE20l= 2RUHIZ I ETHOIH shmget() TE2 A1
Ol -12 d|"
— IPC_CREATQ} 20| A0l 0} &t
e IPC_PRIVATE
— keydt0l 2= 3pHZCE ¥
- HA|HMOZE key’*'o IQ%* Tt
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e shmat()

- SrUHZd 448 2 =M AI8A Ed X -’F—ﬁa XHAO] TZMAQ| I}

oo T E
SHZd FAF B EEZMAN SFHE

MO} HY)

void *shmat(int shmid, const void *shmadr, int shmflg);

- shmid : 3fHIZc 24Kl 1D

e shmaddr : 2.2 TZMA9] HIZE] =4
— 0: HEO0I X2z Hl 32t AO0IM Nl

- shmflg : 3/HI22 SM
— 0: I/ BE
— SHM_RDONLY : 47| ™

(=]
- @5 43\ HFE FAE dHOI, 0id Al NuLL EOIEE 28

— ALE0

char *myaddr = shmat(shmid, 0, 0);

if (myaddr = (chat *)-1) {
perror(“BRHZAE attachOtXl RREUCLAN);
exit(0);

3

int shmid = shmget(0x1234, 1023, IPC_CREAT | 0600);
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- shmdt()
— XRMOl AHE20HE W22 SFHUM SFHZEEE 2

int shmdt(const void *shmaddr);

e shmaddr : shmat()JI S|8H¥HE =4, &Il Z=MAN M2 S0
2|9 AIZF FA
— f0HI2d0 E2)I U220 AHIE Ol0I0lKI= %3
- OE TZN A= HS 1 ZRHIZCUE MY = US
— shmid_ds 2 ZHIC] shm_nattach B Hs
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int shmctl(int shmid, int cmd, struct shmid_ds *buf);

— shmid : 2gHI2 2] 244l 1D
— cmd : FHE 'é'é'a
- IPC_STAT : 3QHIT2] A0l S FRE A= B
shmcti(shmid, IPC_STAT, buf)
e IPC_SET : r/w #HBt euid, equidg& HE
shmctl(shmid IPC_SET, &shmds)
- IPC_RMID : 3gH22E AHOl= HA
shmctl(shmld, IPC_RMID, 0)
— buf : cd EE0I Wt 201D HE
- ARHITe] ANl BEE 0= HE : A2 HHIE buflfl &
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=J|3I2Hl 0l (shmbusyaccess.c)

3O EZ=NIA(RE, 2J19] XI2hHI)t BHAHOo=z 3x7HZ20 &
:'Ul():l SJ1% SHIJI 240l= 0l
— SHIZ22 Ea0ll 5 I XA ESHAE Ed
— 3o ZZMANAM SrHZ2IE M20l= busyOE =%
— busyQOUIME access shm()& 010 2R HIZ 20 M2
e access_shm()
— 3aHZd0l XtMO] PIODE JIS
— X4
— AQMHIZ 2|0 Z0IU= PIDQ} XIAMO| PIDE Hlud

- 0= access_shm()0] BHE)| Ml E Z=HAI SRUEAE &

agt 32

- SO HANOZ Kzl
- Al 2

$ shmbusyaccess 12345
Error(count=9975) : Tt& Z2Z2AMAE SAIN SFOHZE 2
Error(count=31642) : (IE Z2AMAE SAH sFHZ22 &
Error(count=43453) : (€ Z2ZANAE SAMH sRHZ22 &
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- SJI%t SHIE AN

- MIOIE0{Z 012010 SIIREHE Z0l= LH
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- DENAZH SANM NS > A= SII% 2

INE
- 3J18 =X 0Ol

HIE 0HZ01)] 1ol

OZMA A9 &Y -

{
printf(“A: before increase x=%d\n”, x);
X++;
printf(“A: after increase x=%d\n”, X);

by

OZMA BO XY

{
printf(“B: before decrease x=%d\n”, X);
X--;
printf(“B: after decrease x=%d\n”, x);

by

- X9 ZJ|at0l 30|11, Z=2MA A, B} AHYIZE +=¥AHE [ 2t

A: before increase x=3
A: after increase x=4 /1 A= x=48 AIE
B: before decrease x=3
B: after decrease x=3 // BE x=32 AIE




S/12t= M Ol (A=)

e AJl =H0O IE =7 *(X++§ FUOD| M0l BJI CPU AAIES
20l x& #2%t B9 Eilt
A: before increase x=3
B: before decrease x=3 // B&= x=3& A=
B: after decrease x=2 // B& x=228 AtE
A: after decrease x=3 // A= x=32 AIE
o All x++E FUBL XS0 Bl CPU AHEE 2Ol xE M2 E

Q0| Zil

: before increase x=3
: before decrease x=4
: after decrease x=3

: after increase x=3

> w >

// x= x++ 0|82 4
// B= x=3E A2
// A= x=3= AIE
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- SJI% SN oOHE2H
— SaHI0IeHE dMNAOIE T2 MA =8 ot =210 OtLU= HIot
— MIOIZENE AI20I Histe = US
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SHI0IE{ 0l [HGH STl A2 J1s®t QI0IH =8 UEHO.
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SUI0IE0 ™201] Mol MOHEN s9f S &9l
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- MHIATI BUM sUS 1E OA| HA

- Jt26 MOHEO : 3R & U= HIOIET S 014 AL
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semget(), MOHEQ] 24 A
e semget()
— MOIENHE MAE [ AIZ20l= &=

int semget(key_t key, int nsemd, int semflg);

- key : MIOIEOIE # 20| {18t I

=2 I

[ —

- O

MA=

e nsems : MIOIEQN XSS RAMOI= ““|Z|'|
AMOIH 3740 MIOH=EO

_ 3OE

- semflg : MIOFE 0
— MOIZEN HEE 2=

=2 XK
Hie}

- MIOEEQ 24|

o]
AR
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T

0l 7IZ 2010 AIEE =
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a

SHEEES
BASM, MOFEO Z4HI0fl tHet M2 Aot
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MIOHEN HHIS Otal MIOHZEOl 24Kl IDSE

- semid ds XM

struct semid_ds {

time_t sem_otime;
time_t sem_ctime;
struct sem *sem_base;

struct wait_queue *eventz;

struct sem_undo *undo;
ushort sem_nsems;

struct ipc_perm sem_perm;

struct wait_queue *eventn;

// 82 617t HE, ipc.h
/7 A2 MIOHEEO] X2 A1
/1 X2 HE Al

/7 A MO0 ZEOIH

// B 2H| /= undol =
// MIOFEO] MK =




Semflg - MIOEEQ] B0 et SN, g AL

=S

fi0

IPC_CREAT

— ’_L-IEE keyat2 AIE20t= MOEOJI EIH0HH 0HE 24KI0 tHSt IDE

— B2 key@Ol MIOMEO It ZTHOIX] &CH M= MO E A0}
1l 7 IDE d|™

semget(key, nsems, IPC_CREAT | mode);

IPC_EXCL

— E2 key#2 AI20= MIOIEN I EIH0IH semget() @2 A0}
il -12 2H

— IPC_CREAT®I 0] AH=0l0F &

mode = 0660;
semget(key, nsems, IPC_CREAT | IPC_EXCL | mode);

IPC_PRIVATE
— key@t0l &= MIOFEOIE 4

. “'AI’“OE keyal& AIEE& 2RI 8= 320 Al

- MIOHEO HNHZT forkOS 2=01H XA T2 MA = MOHE0 Mol IDS

AI-AI:II'OEIE I-IZIOI jl.'—

— SZI A O A0 SMIS o WAOKHLALE




MIOHREO] At

- MOIZENS U2 )t L= A0l A
e semop() & Al

int semop(int semid, struct sembuf *opeations, unsigned nsops);

— semid : MIOIEQN 1D
— operations : & Il W MOIZ0HE HALEX] AS0l=
e sembuf XNl Al
— nsops : operationsJt & 9| SIAEE JIXI=X| HAl
e sembuf XAl

tHo

struct sembuf {

short sem_num; // HWH MIOIEN M (0HO| A HH)
short sem_op; // MIOHEO] A4 LHE
short sem_flg; // 2 S]]

¥




sembuf 2 X0l

e sem_num
— MIUIEOi gt = 2 HIH HEH MOIENE HMEX| LZ20l=s B2

UIH HH MOIEN2 B2 02 AIE
e sem_op
— 3 L= 4 AME &t - 13I)FIHE +1, 3ZAATHY -3
e sem_flg
— 0, IPC_NOWAIT, SEM_UNDO S& bitmask EHZ F&
-0

— OEEQ S8 PEZ semop()E T
Zr2 NGag
=

— 01 MIOHEO0] atE N2HS Z2A91d & U SXH at0l N-1010HH MIOHEN &k
0l N 010l & WIIX EF

e IPC_NOWAIT
— MIOHEO 2401 BES0E ESTIX| &1 2l
— 2842 -1011 flZdIE= EAGAIN

e SEM UNDO

— OZMAQ S5 Al A=S2 S MIOHEQN AMHE HA
- 01‘.5 O=MAJL MIOEEQN &S 240 2 HIZ HZHHOE STREUS 82
%ﬂl;’g *QAE 9)*".:16%* JIRIE &l &l 0l= OE T2 MAJL ERUIOIHE Al




MO0 AHE Ol

- 8T 3XIF, £LE 339 87 HIOIHII U1, 4 TI=NA= HE 1

IEQI M 1 ﬂ% SA IOII MQGI01 ’“°*._El. SIH 10709

A8 S

MOEEN S SHAIPI]| |18 sembuf 2 XM 2|
struct sembuf increase[] = {{0, +1, SEM_UNDO}, {1, +1, SEM_UNDO}};
struct sembuf decrease[] = {{0, -1, SEM_UNDO}, {1, -1, SEM_UNDO}};

//nsems=2 : AEOWU =E )0 THOH 2ol MIOIEE A M
semid = semget(mykey, 2, IPC_CREAT | mode);

/7 MIOFREO] &t 24

semop(semid, &decrease[0], 1) // HE
semop(semid, &decrease[1], 1) // = E
// AEY S EE AEote &Y D=

// RIOLEO gt St
semop(semid, &increase[0], 1) // S &
semop(semid, &increase[1], 1) // &= &

o= M
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- MOHEONC AIE &, MOHEON &t &)1 X &3, S8 8 MO
OE JlUd= E=ZMAQ = &0 W AtE0l= &=

int semctl(int semid, int member_index, int cmd, union semun semarg);

— semid : JIO1E & MIOIEN 1D

— member_index : MO} HH HD

—cmd : THE &

— semarg : cmd?Q FF0| W2l O=H AHREl= 21Xt (semun EHR)

union semun {
int val; // SETVALE 9ot &
struct semid_ds buf; // IPC_STAT, IPC_SETE 9%t HHIH
unsigned short int *array; // GETALL, SETALLE %t Ui &
struct seminfo *__ buf; // IPC_INFOE %t HHIH
void *__ pad; // dummy

¥




cmd

- IPC_STAT
— semid_ds EFO] MIOIEN HHIE 0= HH
— union semun semarg S1XH0|l MIOFEO] 24KI7t 21
— semctl() 849 member_index 21Xt= AIREIX] %2(0)

struct semid_ds semobj;

union semun semarg;

semarg.buf = &semobj;
semctl(semid, 0, IPC_STAT, semarg);

 SETVAL
— 37UI0IES =& &30l == HAMOEN 2Hl =)19h
7

— semarg0l 8E &S XIE0I0 semarg.val H0] S

union semun semarg;

unsigned short semvalue = 10;
semarg.val = semvalue;
semctl(semid, 2, SETVAL, semarq);




cmd

e SETALL
— MIOHEEQN ZE Hol 2= MOHEEN O gtE X210l ¥4
— semarg.array 21XHjl )| @S IS EEi=E XA

— member_indexe= AI20HX| &2

unsigned short values = {3, 14, 1, 25}; //4J1° MIOI=E0 O] #E xI|%}

union semun semarg;
semarg.array = values;
semctl(semid, O, SETALL, semarg);

 GETVAL
— Ed 8t MOEZ0 2] &l &E d02= B8

int n = semctl(semid, 2, GETVAL, 0); // 2H MIOIZ} S 2




cmd

- GETALL
— ZE HH MO HI &tE A=l A8

union semun semarg;
unsigned short semvalues[3]; // MIOIE N == 3
semarg.array = semvalues;
semctl(semid, 0, GETALL, semarg);
for (i=0; I<3; i++)

printf(“ood™ M MOIEON O] &t = %d\n”, i, semvalueli]);

e GETNCNT
— MIOHEO &0l Aol= & 0ld2= SIIEJIE JlUd= E=MAQ =
= 2= A8
— MOIEOE Jitdl= E=2 A9 =& HiE

— union semun semarg 21Xl= Al Otet(0)

semctl(semid, member_index, GETNCNT, 0);




cmd

e GETPID
— S8 Ut MOEE0 ol OIXI2H2 = semop() E+E WS OF

MIAO] PIDE Y=0| A2

int pid = semctl(semid, member_index, GETPID, 0);

e IPC_RMID
— MOIZOE AHols 88

semctl(semid, O, IPC_RMID, 0);




MOIEN MMl (pen_and note.c)

- OIE BITIRY LE SHS 40O TTHATL AL BT L E
S SAI0I AL2ols Z2 3
- & 2}
$ pen_and_note
[pid:18178]¢1ZES S
[pid:18178] - EZ S
[pid:18178] Z=22 &
[pid:18178] &= A=
[pid:18178] “EE Udd=3
[pid:18177]ZS S
[pid:18177] “EZ S
[pid:18177] 282 &
[pid:18177] HE = UHAHA=2
[pid:18177] “EE =S




=209 SII8EH XNedl(shmcontrol.c)

- MOIENE 0|20 S:HIZES SJI21E HE

— 3eHIZEa A2 Al SIIZIEMIIIARYE shmcontrol.cE MIOIENHE
A2010 0 &

— 3aHl2d 838+ access_ shmOUIM MOIENE 0120104
critical YO E HBOI0 £ EZMA I} access_ shm(O)E SAl0l 2
= ZO0HIl otd.

e access_shm() @& MZ0 MOIZENHE AI201)| AL semop()E =




