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/#include <sys/ipc.h> A

key t ftok (const char* pathname, int proj id);
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— pathname : — ) ESLIFERIIRIR S
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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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o« IPCHSRVHEERSIE!
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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);

=S e

int semctl (int semid, int semnum, int cmd,

union semun arg);
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* XSI IPCAENPCHIRENRE ¥ —Nipc_permzsty , i%

ZEiatEIR 1 IPCRIRAVIAE A TIINAR

— struct ipc perm ({

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

unsigned short mode;

unsigned short seq;

};

// &
// HBEERBRPID
// FIEEAID
// CIEZFRFID
// BIEZZHID
// R
/75
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HIEA YIERE HTEB
?ﬂ %X (stack)
U'2) [ - — == oo oo
4
size l BRETX BRETX
shmaddr Lo
#X (heap)
BSS[X (bss) size BSSIX (bss)
#UEX (data) #HUEX (data)
RIBX (text) KR X (text)
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+ RERZRATN

size t
time t
time t
time t
pid t
pid t
shmatt 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;

// RBEEFINR
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// exfaINEAT(E]

// ExfSEPERTIE]

// BfarZZRY(E]

// B AFEPID

// ExfENNE/ENEGHFZEPID
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- BIEFRIERENEBNHERRF

/#include <sys/shm.h> A

int shmget (key t key, size t size, int shmflg);

N RMHEE SRR | SMEE-1
:
B key: HEREFE

— size . FERFEA/NUAFTHAEN) , BalA EREZER
(4096)VEE S, GarCIZEFFNEE=RZF , YINISE size
28 ; ERREEENHENE |, sizes£{A]EX0




QU /SREVE ST (421) Tarena

- CIEFHEERE EGRIHERE

— shmflg : RIEtrE , AIELAT™ME
0 - SREX , NMFERIKRIK
IPC_CREAT - 6iE , ~NMFERIEE , EFERIBRE
*ﬂ IPC_EXCL - HEF , BFERIRY
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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);

L RYUNR OISR nE %Miélﬁl-b

— shmid : TE=ERNFFRRRT
— shmaddr : 15EMETHbit , ATENULL , BESBoEE
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— shmflg : IIE#rE , ATBLATNME
0 - LUEE R FERAEENF
SHM RDONLY - LARIEAERAEERNZF
SHM RND - RfEshmaddr2#{ENULLETR/ER |, &
A1Z S B6A FEEEZE T (4096)IEEEUE

» shmatgR;: $Z 54%2:. EHZ WFIRGTZIE FRIAFERYRET

NF=E] , IREIIRGT XYL , RS RSNZT
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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);

FYIIREI , KIBEE-1 )

— shmaddr : LT=R1FH

« shmdtRE =N IEREHIERIER

FEEIE

Ht=
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AEFEXISRATINE

JHYBRET X B =

FCat

EHARTEF

— if (shmdt (shmaddr) == -1) {
perror ("shmdt"); exit (EXIT FAILURE); }

niZ R shmaddr

SAFHIRET , RIS RFINA

]
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#include <sys/shm.h>

int shmctl (int shmid, int cmd, struct shmid ds* bufy;

4 )
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g FYIIREI , KIBEE-1 )

— shmid : EENFRAT
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- HEEIEHIHEERZE
— cmd : =#Ha5<S , AJBLAIME

IPC_STAT - SREVEENFRIEN | BidbuZEtHEtH
IPC_SET - REHFAFHEMYE B bLuZEA |
8 (U EAREGE
i shmid ds::shm perm.uid //#fHBFRFID
e shmid ds::shm perm.gid //#BHEZAID

shmid ds::shm perm.mode // R
IPC_RMID - {5 HE=NF. HSCHIEENER , MARE
H—1EEINC | RIHHOHENZEERFF AN
% , (BEBHIINEMARE. REIEFERE(19pEE ,
BEEINEGTEPE AT , RERNFASEIHRIER

— buf: shmid_dsERIPNHERNEFELEN




HE/EHHEREF (££2)
. g

— 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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- HEMIZ— T HEFAZRSFENERE , FETH
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- AJLUBII msggettRENCIZE— P FTRYE R BAZEERE—

Ef

msg reviEREMNERRASIH

2HESREEE R

2t

RO HREN , R L%

FIERRAS, _JL)\JL_J_msgsndlﬁl ESUEIN=ES NG

,%lﬁ'ﬁL_BIJ“EIU\ FMENNRYERIR T B 2iEREWELYL |,

EAFBAREA), ATLUEd

FIREGER | (BA—E RRTiH
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- HERTFEEJLFIPCHF , iHEYEGIEERNNE

— e
- MNRARARR(NFREHREEZEEGEERHERA N IEE
ZAGBER , NAXEEHESER AR RNZAEHE THNE
n IRIRES | %%#ﬁ@éﬁ%&wmﬁeﬁi , PR IR RIXITTE
ﬁ — EFENCRE
iz - BNERIBEREREANERET , AXine—TNEE—NER
e, ERiREE—NEE—NEEMIL , MASREEME
KR MisETEXNIE R ETim . RItERE S EaI—EuE

— 7|<9=F'.llil['='

o SoiEHSCHEMNFINEBEYFIE , (HEIEEIIIASIHZSRIIEERN
TBENEE | Xt oa st EEERs EjCEI'JAIE e

— KRB

- HEFIASHERREIG  ZNFIRAE , HAFIA
4 5, FENRE , TESH =R RS TR
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. FRRGSEEBATIRIREIER—HEAY , LALinux9/)
_ ETRREEETSE L 8192
— BAFIHEKE A, 16384

*u I géﬁtjiél%\lzkﬁ!J%ﬁmax . 16

i§ — REBEEEEH,, . : 262144
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© RANZAS N EENSS S — A R

— struct msqid 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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// RBEEFINR

// B=IaRIERTE]

// BRIEEWATE]

// BxfarZZAY(E]
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/] &=fEREHEPID
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- CIEFFHIEGRENEBRIERAS

/#include <sys/msg.h> A

int msgget (key t key, int msgflg);

,; L REIHBEHESITRR , KMHRE-1
:
i — key : BB\
— msgflg : 8IS , ATELAT™ME
0 - 3REY , MFERPRIN

IPC_CREAT - Gl , NMAERICIE , ©FERIIREY
IPC_EXCL - i, EFERIXW




BUEE/AREGHSPATY ( £E1)
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— int msqgid = 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

# FUMEEIO , SCHIEE-1
(& J

— msqid : ;5 E\FTRISFT

— msgp : IER— 1 EREREEMBEEUENAFR. 1%
NEREIBIATF R — T AT ORIEEL , (AFRIBEE
7 HREZIREREIE., HESIEKERmsgsz2 83 x

— msgsz : i RIXBEEIREARERRE)NFTHE

& msgflg . KIERE , —RREXORIA]
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« JEEmsgsndiREAI msgpS T RNARFRFESH
ISESic ,JEZ\ KT 0 , (BE1ZEREIR msgsz=EFha=
TEAE R X F P AP AAE S BERE M SN FED

A
h AL
iR - ~
" msgp EEESa AR
) 4 i msgsz ]
» MNRRFARZFHNEERRA LR , NimsgsndERE=15E
MR BERIIAIEERYERAFIFHIZENREI0 , BRiZH

H=MBE , BE U%éﬁp\ﬁ?ﬁﬁbﬂ)\ﬁﬁEjjﬂ:(l:lﬁtlm%,ﬁ
SPSEEEL N il=Pavi= S\

.
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« EZmsgflgzEhEEIPC NOWAITHZ , MimsgsndiRZg
ERFRNZFRIBEREIX LIRAYER TASHEE | e
1X[E\]-1 , FHEerrno/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 EIFfEIH S SRR F T4 *Mi&lﬁl-b

— msqid : BEAFITRRRT
— msgp : EER—RESERER4=D)NEEEENRNE
— msgsz : HiEEEWERHIR(AEIBRERE)NF T
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- EIGER
— msgtyp : \BERE , ORI ME
0 - IRBGERRFIRIE—FBER

>0 - ZmsgflgSEABSMSG EXCEPT{ , MIREGER
BAPIRYSE—252KBY A msgtypNiB R | & msgflgsH 88
MSG_EXCEPTHZ , N3EEERBAFIRISE—52LBA S
msgtypiJiER
<0 TEHYI BRI FEENTET msgtyphIExs{E0YH
B, A\ E RS UTHEEN

— msgflg : FWHRE , —RREXORA]
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+ JERmMsgreviREH msgpZ s RN FRPEEH
B8 | HEMZREEL |, (BRI msgsz=E5Fh
HIHREE I F AR I Z R E AR [BIHYSEFR = N =
PP EHAEEEREBGRANED

HE
A

msgp i R

N
A2
N
\ 2

4 IR[BE

msgsz

N
Vv
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- GBS msgtypSEILERER |, (BEEIERKERT
msgszz2%1 , BEmsgflg=#182MSG_NOERROR(i ,
N REEUZEREZUERIBImsgszZ 1R E] , RIKRBPPE
BEF | (BUNNRmsgflgs A @/\MSG _NOERROR{iZ,
P UAMEIZES , EESRE-1, HBerrnoIE2BIG
E’; » msgrcviREHRIE msgtyp=Z3di58 2SI RTE BBk
FEitzl , REREEFEHIER A S EFRZIN R
2 XFH MNP RIER. ﬁl%ﬁﬁmsgtyp%#ﬁﬁ B2

YNES msgrev (..., ..., ..., 1234, ...); YN=]
1234 1527 1234 2846 1234
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» GRRBAFIPEEEBGER | NmsgrevBREEFZER
RS |, FZBNREI AR B SRR T
£, TR | BNLREI=EE | BEEIBERAS

PEREEGER AL

f,llzl - Emsgflg=E8ZIPC NOWAITHZ , Mmsgrcviers SZZ’_

ARG E TR B R T ALMEE , R
a-1 , HEerrnoJENOMSG
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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 msqid, int cmd, struct msqid ds* buf);

4 )

ZAEE

g FYIIREI , KIBEE-1 )

— msqid : [ BEFRRRT
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tHER/IEHHSPAYY (221

- tHEREIEHIIERBAS!
— cmd : =Hlan< , ATELATME

IPC_STAT - SREGHEIRIEN | B buzElHt
IPC SET - IREHSMFIRIEN B buZEGmAN |

—

XL EERTLARE

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

msqgid ds::msg perm.gid //HBEEAID

msqgid ds::msg _perm.mode // R

msqgid ds::msg gbytes /] NIRRT 4N
IrC_RMID -M/BMRIPREREBAGI , FiE LT IEEINESHIRT IR
HEBAFIEIMsgsndAImsgreviREUER | #REMZENIREISKR
W , HerrnoJEIDRM

— buf: msqid_dszRBIRYERBBATIE 4SS
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. g

— 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); }
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3.

N o vk

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

SCIE VS ARSSHER - open.c. close.c. save.c,
withdraw.c, query.c, transfer.c

SCINARSS B EIATFEIER © server.c
SCHIZE YRR : client.c

RS RIEBIZA : makefile
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SSEENREF— I RESEY

— struct semid ds {

struct ipc perm sem perm; //iHBEFNIE

time_t
time_t

unsigned short

sem otime; // ExfaiR{ERTIE]
sem ctime; // BxfeHZERT(A]

sem nsems; //{SSENE
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- CIEFHIEERENE BRI S ES
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#include <sys/sem.h>

AlT

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

N RIHEEES REIRAN | SMEE-1
:
B _ key: [SEELE

— nsems : (SSENY

— semflg : EIFEIRE , ATELAT™E
0 - JREX , NMFERPRIK
IPC_CREAT - Gl , NMAERICIE , ©FERIIREY
IPC_EXCL - i, EFERIKXW




gli2/AREUSSES (£81)
. g

— int semid = semget (key, 4,

0644 | IPC_CREAT | IPC_EXCL);

if (semid == -1) {
g perror ("semget");
i exit (EXIT_FAILURE);
3
}
— 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,

RXIIER[EIO0 QENSHEIEHJ

— semid : (5 E&IRMRFT
— sops : IREEIINEE
— nsops : REEMREEKE
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» {E/3semopBREIRISEL , sopstlnsopsiiz=~HIZH
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£ TERIEEMUNERL , BRAFEIRRISEES gsembuf

— struct sembuf {

unsigned short sem num; // {ES&HS
short sem op; // E=
short sem flg; // BFin&
};
sops 3 0 SSERS
-1 1 3= > sembuf
0 0 EMEIRE )
) nsops ”
B TR B R S RS RA S
EEFH—MFENESENN , TRTNZIESERVERE
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« semopERET sopsiERIINE S nsops Tt EE
REBPRNEF N ITTRIITI0 MEE

— &sem opATF0 , NEENNZEsemidEE&55%
sem nuMSESEEL , AR EIRIBEM

g - Esem _op/NF0 , NN semid 5SS E£&EFEsem numS{5
i EETREEEIE | IR SRS R

@5/)'2(13%%5’]@71' eNR) , NLLEREISIHE |, BRI
HIE , URFRYRRNES ; (Bi0Rsem flgBS

IPC_NOWAIT{L , NIEMEAREREASEE , mEikE-1,
HEerrnoNEAGAIN , LUEESFFRENAHETE LIE

- &sem_opZFET0 , NIERsemidESE5&Fsem_num=
SSEEA0RAIRE] , FRIEsem flg&IPC_NOWAIT{I
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semid semid
14 0]
21 1
34 2
41 3
sops 3 0 2 SEERS
y 1 1 IBIER > sembuf
0 0 0 BErRE Y
< >

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 semmid, int semnum, int cmd, ...);

8 FUHEIEIO (cmfRSLLBRFERISY) . SMIBE-1
1
B - semid: (ZSE&EIRRRK

— semnum : (55 E2RS. RBIIEEEEFENEMRE
SEHVERE | Z7EBWSE ; TR NMESSEERIERE
S ESEH 208 , E080R]
- emd : =L
s ZERFNEFMETETEiTHin S cmd=EEUERIANE |
4+ BRESEAIN L. RBEUUNKIREERNENX BB MAE
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- RHUESERNENE
— int semctl (int semid, 0, IPC _STAT, struct semid _ds* buf);
- REESESHENGR
— int semctl (int semid, 0, IPC SET, struct semid _ds* buf);
- NLUFANEERTIRE
semid ds::sem perm.uid //#fHBFERAFID

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

- MIRME=ES
— Iint semctl (int semid, 0, IPC_RMID);

- VAMRMESES | B¢ THEERSHNZESE5RY
semopRREER , #F=3BMREIRM , Herrno/9EIDRM

—

/H"I'
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HEL /IS S aE (452) Tarena

- REESEETEBNMESERE
— int semctl (int semid, 0, GETALL, unsigned short* array);

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

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

— INiRElsemid(E 8 E&EFEsemnumS{5SS=0E

_\_EE

* 1XE1|:| ?Ez

/|H1I'

Y == —P - (e e W el =l —

- REEEEEPIEEEE=NE
— int semctl (int semid, int semnum, SETVAL, int val);

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




HEL /iSRS SR (&3) 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, O, IPC RMID) == -1) {
perror ("semctl”);
exit (EXIT FAILURE); }
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ipcs -m (m=memory)
ipcs -gq (g=queue)

. ipcs -s (s=semphore)

SIS

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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