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int shmget (key t key, size t size, int shmflg);
THERASI
int msgget (key t key, int msgflg);
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int semget (key t key, int nsems, int semflg);
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int shmctl (int shmid, int cmd, struct shmid ds* buf);

HEBASY

int msgctl (int msqid, int cmd, struct msqid_ds* buf);
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int semctl (int semid, int semnum, int cmd,

union semun arg);
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— struct ipc perm ({

key t __key;
uid t uid;
gid t gid;
uid t cuid;
gid t cgid;

unsigned short mode;

unsigned short seq;

};
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size t
time t
time t
time t
pid t
pid t
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— struct shmid ds {
struct ipc perm shm perm;

shm segsz;
shm atime;
shm dtime;
shm ctime;
shm cpid;
shm lpid;

shm;nattch;
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/#include <sys/shm.h> A

int shmget (key t key, size t size, int shmflg);
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— int shmid = shmget (key, 4096,
0644 | IPC_CREAT | IPC EXCL);
if (shmid == -1) {
perror ("shmget"); exit (EXIT_FAILURE); }

— int shmid = shmget (key, 0, 0);
if (shmid == -1) {
++ perror ("shmget"); exit (EXIT_FAILURE); }
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#include <sys/shm.h>

void *shmat (int shmid, const void* shmaddr,
int shmflg);
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— void* shmaddr = shmat (shmid, NULL, 0);
if (shmaddr == (void*)-1) {
perror ("shmat"); exit (EXIT_FAILURE); }

ig strcpy (shmaddr, "Hello, Shared Memory !");
g; — void* shmaddr = shmat (shmid, NULL, 0);

if (shmaddr == (void*)-1) {
perror ("shmat"); exit (EXIT _FAILURE); }
printf ("%s\n", (char*)shmaddr);
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#include <sys/shm.h>

int shmdt (const void* shmaddp);
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— shmaddr. T=R1FH
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AEFEXISRATINE
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FCat

EARTER

— if (shmdt (shmaddr) == -1) {
perror ("shmdt"); exit (EXIT FAILURE); }
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#include <sys/shm.h>

int shmctl (int shmid, int cmd, struct shmid ds* bufy;
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- cmd: =S, AJBLINE

IPC_STAT - sSREVEENFRIRENE, BidbuZEtHEt
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8 (U EAREGE
i shmid ds::shm perm.uid //#fHBFRFID
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shmid ds::shm perm.mode // R
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— struct shmid_ds shm;
if (shmctl (shmid, IPC_STAT, &shm) == -1) {
perror ("shmctl"); exit (EXIT _FAILURE); }

g shm.shm_perm.mode = 0600;
g;‘ if (shmctl (shmid, IPC_SET, &shm) == -1) {

perror ("shmctl"); exit (EXIT _FAILURE); }
if (shmctl (shmid, IPC_ RMID, NULL) == -1) {
perror ("shmctl"); exit (EXIT_FAILURE); }
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— struct msqgid ds {

struct ipc perm msg perm;

time t

time t

time t
unsigned long
msgqgnum_t
msglen t
pid t

pid t

msg stime;
msg rtime;

msg _ctime;

__msg_cbytes;

msg_gnum;
msg gbytes;
msg lspid;
msg lrpid;
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/#include <sys/msg.h> A

int msgget (key t key, int msgflg);

,; L REIHBEEEMSITAR, KMHRE-1
:
B _ key: EHEBAFIE
— msgflg. SlEtrE, ATBLAT™ME
0 - 3REY, AEERPKRIK

IPC_CREAT - G, AFERICIE, SEERIIKEY
IPC_EXCL - ffR, BEFERIKM
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— int msqid = msgget (key,

0644 | IPC_CREAT | IPC_EXCL);

if (msqid == -1) {
g perror ("msqget");
i exit (EXIT FAILURE);
}

— Int msqgid = msgget (key, 0);
if (msqgid == -1) {
perror ("msgget”);
exit (EXIT_FAILURE);

}
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#include <sys/msg.h>

int msgsnd (int msqgid, const void* msgp, size t msgsz,
5] int msgflg);
iR

# FMEEO, SMIEE-1
(& J

— msqid: BEERNFITRIRRT

— msgp: ER—EREREMMEREUENRNEFR, 1%
NEREVBIATFE— T AT ORIEEL, (NFRBEE
Al HEZIREEEE. BEHIEKERmsgsz2 83~

— msgsz. BB AR EREIEARRBERRZE)NFTE

& msgflg: RIERE, —RREXORIA]
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« JEEmsgsndiREAI msgpS T RNARFRFESH
ISESidy ,JEZ\ AT 0, (BE1ZERERImsgsz=EFha=
TEAE R X F P AP AAE S BERE M SN FED

A
h AL
iR - ~
" msgp EEESa AR
) 4 i msgsz ]
» NRRFARZFHIEERFRE LR, NmsgsndERKE=1E
MR BERIIAIEERYERBAFIFHIZEMREI0, BRiZH
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« EZmsgflgzEhEEIPC NOWAITHZ, WmsgsndiRZg
ERFERNZFRIBEREIX LIRAYER TASHEHE, e
1X[E\]-1, HEerrno/JEAGAIN

- fAan
i — struct {
i#
4z long mtype;

char mtext[1024];

} msgbuf = {1234};

gets (msgbuf.mtext);

if (msgsnd (msqid, &msgbuf, (strlen (msgbuf.mtext)
+ 1) * sizeof (msgbuf.mtext[0]), 0) == -1) {
perror ("msgsnd"); exit (EXIT FAILURE); }
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#include <sys/msg.h>

ssize t msgrcv (int msqid, void* msgp, size t msgsz,
long msgtyp, int msgflg);

L RX MR EIFf I B &R F T4, %MEIEH/

— msqid: ;EEBAFIFRRFT
— msgp: EE—REEEERE 4D NEREIENNE
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f',',] BAFINE—KB I msgtypRNiE R, Emsgflg2H 88
i MSG EXCEPT{i, NHREGEEFIRNE—FKEAN
= msgtypiJiER
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NREBEIZER
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R ARSIl
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1234
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FURHIRIMsgsZF TR
<msgflﬁ*ﬁ7 ~“EEMSG NOERROR1 M,

1234

A

D);

@ ° MsgrcviREHR: J.t.msgtypﬁ*ﬁlij‘,ﬁEWJUE
BiREFERNBRES S EFIZINBIERF
1RimEmMsgtypFIHFaIiER
HHIRR TR EN
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, RIREPD

HEerrnoNE2BIG
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« HBEENFIPEEEIGER, NmsgreviREISHEZER
BRI, #jﬂﬂi_nﬁﬂzzﬂﬁ IHBEBEURIF T
&, FTERRTD, BULEREEZE, BEIEEMNS

hEREKGER 1L

R - Z=msgflgB i aIPC NOWAITHI, Mmsgrovis W_

ARG E TN AN R T ALMEE, R
a-1, HEerrno/JENOMSG
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- fan

— struct {

long mtype;
char mtext[1024];

} msgbuf = {};

ssize t msgsz = msgrcv (msqid, &msgbuf,
sizeof (msgbuf.mtext) - sizeof (msgbuf.mtext[0]),
1234, MSG_NOERROR);

if (msgsz == -1) {
perror ("msgrcv’);
exit (EXIT FAILURE); }

printf "IKE: %d, RE: %s\n',
msgsz, msgbuf.mtext);
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#include <sys/msg.h>

int msgctl (int msqgid, int cmd, struct msqid ds* buf);
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g FYIIEEI0, KMEE-1 )

— msqid: [ BEFIRRRT
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tHER/IEHHSPAY (521

- HEREIEHIEEBASY
— cmd: EHlan<, ATELATME

IPC_STAT - SREGEENIREN, B bufzglHt
IPC_SET - IREHSIFIRIENE, B buZEGN,

—

XL EERTLARE

msqgid ds::msg perm.uid //{HBERFID

msqgid ds::msg perm.gid //HBEEAID

msqgid ds::msg _perm.mode // R

msqgid ds::msg gbytes /] AR KR4
Ipc_RMID -3 BEMRFRIEERS, FrEtTFEEIRNSRIRTIZ
HRBAZIHIMsgsndFImsgreviREER, EF=IZBMR[EIKR
Wz, HerrnoJEIDRM

— buf: msqid_dszZEBIRYER R\ E LSS
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— struct msqid _ds msq;
if (msgctl (msqid, IPC_STAT, &msq) == -1) {
perror ("msgctl"); exit (EXIT _FAILURE); }

g msg.msg_perm.mode = 0600;
;’i if (msgctl (msgqid, IPC_SET, &msq) == -1) {

perror ("msgctl"); exit (EXIT FAILURE); }
if (msgctl (msqid, IPC_ RMID, NULL) == -1) {
perror ("msgctl"); exit (EXIT FAILURE); }

T Technology

ZAEE



T Technology

EAEE

fRI=tRE



"

iH

fRI=tRE

l.:

“%UM&;U;&E)U 5F£Il5_|_| 1=|E’3Jﬁ5f£7|‘iﬂi=

eSSl

AIXEBGHR
THEGHEBAS




T Technology

EAEE

BT HEIIRHIZEEIES

[&=: wmsg.c. rmsg.c]

. BT HESIHRIAE(S




BT HEATIRIAIRTT

[ BFiHETIAIHERTT

RS RN
iR wEgit
FERIH FERIH




T Technology

EAEE

2SR L)



TR farena

ZAEE

. HE IWi RAHEIRTT, BREFTARSEMRINE
ﬁJZ*‘B HepE PR Tm1 JPRE, =RWAHEFRS
A, F I‘],Jmﬁiﬁﬁ , IRFSertiERia el s5Z eIt

- F—RITSE b%}iykfjdj—/\ﬁﬂ_m’]ljz B2 5%
R RS, RSSETHEREHEENFRICIEMNS SRS
" HENRES SR, Bl A S AR AN
. EPHSRSRS T BT EEMFIER—asE -
WHTIB(S, HUSZAMET. EEAFIS AERAFIA

RIRAB, R S e PR LSS IRSSAOALSS
BR, EERSEHRSRESREEA RS

I SEHEFEE Hﬁ%ﬁﬁlﬁi—;i{h KNG R FTEEE




T Technology

EAEE

BT



=it Tarena

imRkFATI
~
-

~
s

NmRZPASY SSan
RTINS R ARSI R SRR
+ TSI R R BRI R S R RS 4




T Technology

EAEE

Faitil



F&itil Tarena

1.
2.
3.

N o vk

TRE I35 bank.h
SCINEIEFETRELR . dao.h, dao.c

SCIEVSZARSSHER . open.c. close.c. save.c,
withdraw.c, query.c, transfer.c

LIRSS B EIATFEIER . server.c
STIZE YRR : client.c

RS RIEBIZA: makefile
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- NEXEEEMRELEBAEERY, XY ESS=Fraul
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— struct semid ds {

struct ipc perm sem perm; //I{HBEFNIE

time_t
time_t

unsigned short

sem otime; // ExfaiR{ERTIE]
sem ctime; // ERfeXEERTE]

sem nsems; //{SSENE
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#include <sys/sem.h>

AlT

int semget (key t key, int nsems, int semflg);

N RMEEES REIRAN, SWEE-1
:
B key [SEELE

— nsems: {SSE1N]

— semflg: EliEIRE, ATELAT™E
0 - JREX, AMFERIKRI
IPC_CREAT - G, AFERICIE, SEERIIKEY
IPC_EXCL - ffRk, BEFERIKM
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. g

— int semid = semget (key, 4,

0644 | IPC_CREAT | IPC_EXCL);

if (semid == -1) {
g perror ("semget");
i exit (EXIT FAILURE);
}

— Int semid = semget (key, 0, 0);
if (semid == -1) {
perror ("semget”);
exit (EXIT_FAILURE);

}
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#include <sys/sem.h>

unsigned nsops);

(&

int semop (int semid, struct sembuf* sops,

RXLIR[EI0, QENSHEIEHJ

— semid. [EEE&IRRFT
— sops: EEEIINELE
— nsops: {R{EEMREEKE
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{E/9semopREINS 4L, sopstlnsopsiiizaIEH
o TREEINER, BESHEIREIZEEY Isembuf
— struct sembuf {

i—l:lgé |

unsigned short sem num; // ESERS

short sem op; // E=
short sem flg; // EAFIRE
};
sops 3 0 2 ESERS A
1 -1 1 |®E% > sembuf
BIERTS
0 0 0 SV Y
) nsops !

- ZEREEFHIB TN TR BT REESERSHURSES
EEFHI—MRENESENN, RRTZESENEE
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« semopERET sopsiERIINE S nsops Tt EE
REB TR TTEIITIO NE(E

— &sem opATF0, NEENNZEsemidsE&5E5%
sem nuMSESEEL, DRI EIRIBEM

g = Esem _op/©MF0, NN semidESESEFsem_ num={5
g; ERNEFREESE, LRSI RIFRIVIRE, MR

@5/)'2(13%%5’]@71' eNR), NLLLEREISIHE, BERITER
HIE, UFRRORRNES,; BilRsem flgBS

IPC_ NOWAIT{Z, NEMFERSHRBEASIEZE, mEiRE-1,
HEerrnoNEAGAIN, LUEESFFRIEINAHEEALE

- &sem_opZFET0, NEZRsemidESE5&Fsem_num=
SSEEA0RAIRE], FRIEsem flg&IPC_NOWAIT{I

|u.u
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semid semid
14 0]
21 1
34 2
41 3
Sops 3 0 2 ZEBRE
-1 -1 1 |mex > sembuf
0 0 0 BIFITS
<€ >

nsops
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- fan

— struct sembuf sops|[] = { {3, -1, 0}, {0, -1, 0}, {2, 1, O} };

if (semop (semid, &sops,
sizeof (sops) / sizeof (sops[0])) == -1) {
perror ("semop”);
exit (EXIT_FAILURE);

}
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#include <sys/sem.h>

int semctl (int semnid, int semnum, int cmd, ...);

8 FUHEIEIO (cmfRSLBRFERSY), SMIEE-1
1
B - semid: (ZSE&EIRRRFG

— semnum: F52RS. RBIIEEEEFENTERE
SEHVE(E, Z7EZEWSE, TIIBINMEGESE5E/VERE,
S EEE 2%, E080R]
- emd: $EHlEE<L
o ZERFNEFEET EIEH S cmd=EEVERIANE,
4+ BRESEBIN . BBAKRBERNEN BESERAE
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- REUSSESIEN
— int semctl (int semid, 0, IPC _STAT, struct semid _ds* buf);
- REGSEEHREN
— int semctl (int semid, O, IPC SET, struct semid ds* buf);
— (AN EERTLORE
semid ds::sem perm.uid //#fHBZERARID

semid ds::sem perm.gid //#fE&EHID
semid ds::sem perm.mode // IR

- MIFRMESES
— Iint semctl (int semid, 0, IPC_RMID);

- VEMRESESR, FrBTHEERSHIXNZEGSE&RY
semopRREER, #<IBEMREIRM, Herrno/gEIDRM

—

/H"I'
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- REUESEETENMESERE
— int semctl (int semid, 0, GETALL, unsigned short* array);

TPENMESERE
— int semctl (int semid, 0, SETALL, unsigned short* array);

- FKEUESEEPIEEESEE
— int semctl (int semid, int semnum, GETVAL);

— INiRElsemid(E 8 E&EFEsemnumS{5SS=0E

_‘_EE

* 1XE1|:| ?Ez

/”ﬂl'

g = — | ) s I e = — |}

- REEESEEPIEEESENE
— int semctl (int semid, int semnum, SETVAL, int val);

» KEUESEERNRZHSE
— int semctl (int semid, O, IPC INFO, struct seminfo* buf);




EL /st S S RE (53) Tarena

- fan

— unsigned short array[] = {15, 21, 33, 42};
if (semctl (semid, O, SETALL, array) == -1) {
perror ("semctl");
exit (EXIT _FAILURE); }
— int val = semctl (semid, semnum, GETVAL);
if (val == -1) {
perror ("semctl");
exit (EXIT FAILURE); }
printf ("%d[%d]=%d\n", semid, semnum, val);
— if (semctl (semid, 0, IPC RMID) == -1) {
perror ("semctl”);
exit (EXIT FAILURE); }
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ipcs -m (m=memory)
ipcs -gq (g=queue)
ipcs -s (s=semphore)

ipcs -a (a=all)

ipcrm —m </\?Ij§|?_1:j‘l/\f€>
ipcrm -g <;BRFIFRRET >

_\_EE

lpcrm -s < 1I:I-'5E§|<1:j“*/ \1_.]' >
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