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/HV�GLIIpUHQWV�PR\HQV�GH
FRPPXQLFDWLRQ�VRXV�8QL[

❚ &RPPXQLFDWLRQ�HQWUH�SURFHVVXV
❙ G¶XQ�PrPH�QR\DX��L�H��PrPH�PDFKLQH�

❘ 6LJQDX[
❘ 7XEHV�GH�FRPPXQLFDWLRQ
❘ 7XEHV�GH�FRPPXQLFDWLRQ�QRPPpV
❘ ,3&V�6\VWHP�9

� OHV�ILOHV�GH�PHVVDJH
� OHV�PpPRLUHV�SDUWDJpHV
� OHV�VpPDSKRUHV

❙ VXU�GHV�QR\DX[�VpSDUpV��YRLU�PrPH�QRQ�8QL[�
❘ 6RFNHWV�%6'��7&3�,3�
❘ 7/,
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3URFHVVXV
SURGXFWHXU

3URFHVVXV
FRQVRPPDWHXUEspace

utilisateur

Espace
Noyau

7XEHV�GH�FRPPXQLFDWLRQV

❚ 8Q�WXEH�D�XQH�VWUXFWXUH�),)2
❙ /HV�FRPPXQLFDWLRQV�VRQW�XQLGLUHFWLRQQHOOHV
❙ XWLOLVH�OHV�SULPLWLYHV�GHV�ILFKLHUV

❘ UHDG��ZULWH��FORVH�����

écriture lecture

Tube de
communication
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&UpDWLRQ�GHV�WXEHV�GH
FRPPXQLFDWLRQV

❚ �3ULPLWLYH�GH�FUpDWLRQ�G
XQ�WXEH
int pipe (int p[2])

FUpH���GHVFULSWHXUV�GH�ILFKLHU
❙ S>�@���SHUPHW�GH�OLUH�GDQV�OH�WXEH
❙ S>�@���SHUPHW�G¶pFULUH�GDQV�OH�WXEH

❚ 5HWRXU
❙ ��VL�OD�FUpDWLRQ�GX�WXEH�D�pWp�FRUUHFWHPHQW�HIIHFWXpH
❙ ���HQ�FDV�G
HUUHXU�

❘ WURS�GH�ILFKLHUV�RXYHUWV�SDU�OH�SURFHVVXV�DSSHODQW�OD�WDEOH�GHV
ILFKLHUV�GX�V\VWqPH�HVW�SOHLQH

❘ HUUHXU�GDQV�OH�SDUDPqWUH
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*pQpUDOLWpV�VXU�OHV�WXEHV�GH
FRPPXQLFDWLRQ

❙ 8Q�WXEH�GH�FRPPXQLFDWLRQ�D�XQH�WDLOOH�OLPLWpH
❘ /
pFULWXUH�GDQV�XQ�WXEH�SOHLQ�HVW�EORTXDQWH

❙ 8QH�pFULWXUH�GDQV�XQ�WXEH�VDQV�OHFWHXU�SRWHQWLHO
SURYRTXH�XQH�HUUHXU

❘ OH�SURFHVVXV�UHoRLW�OH�VLJQDO�6,*3,3(

❙ �/D�ILQ�GH�ILFKLHU�GDQV�XQ�WXEH�HVW�DWWHLQWH�VL�FHOXL�FL�HVW
YLGH�HW�V¶LO�Q
H[LVWH�SDV�GH�SURFHVVXV�VXVFHSWLEOHV�G
\
pFULUH

❘ WRXV�OHV�SURFHVVXV�RQW�IHUPp�OH�WXEH�HQ�pFULWXUH

❙ /LPLWDWLRQ
❘ 8Q�WXEH�RXYHUW�SDU�XQ�SURFHVVXV�QH�SHXW�rWUH�XWLOLVp�TXH�SDU�OHV
SURFHVVXV�GHVFHQGDQWV�GX�SURFHVVXV�TXL�D�FUpp�OH�WXEH

� FDU�KpULWDJH�GHV�GHVFULSWHXUV�RXYHUWV
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8WLOLVDWLRQV�GHV�WXEHV�GH
FRPPXQLFDWLRQ

❙ 3RXU�IDLUH�FRPPXQLTXHU�GHX[�SURFHVVXV�j�O
DLGH�G
XQ
WXEH�GH�FRPPXQLFDWLRQ��OHV�DFWLRQV�VXLYDQWHV�GRLYHQW
rWUH�UHVSHFWpHV��

❘ 8Q�SURFHVVXV��SqUH��RXYUH�XQ�WXEH�GH�FRPPXQLFDWLRQ�SDU�OD
SULPLWLYH��SLSH�

❘ ,O�FUpH�HQVXLWH�O
DXWUH�SURFHVVXV�SDU�OD�SULPLWLYH�IRUN��
� �OHV�GHX[�SURFHVVXV�SDUWDJHURQW�OHV�GHX[�GHVFULSWHXUV�GH�ILFKLHU

❘ �3RXU�HQYR\HU�XQH�PHVVDJH��OH�SURFHVVXV�pFULW�GDQV�OH�WXEH�j
O
DLGH�GH�OD�SULPLWLYH�ZULWH��

❘ �3RXU�UHFHYRLU�XQ�PHVVDJH��OH�SURFHVVXV�OLW�GDQV�OH�WXEH�j�O
DLGH
GH�OD�SULPLWLYH�UHDG��

❘ �/HV�SURFHVVXV�IHUPHQW�OH�WXEH�j�O
DLGH�GH�OD�SULPLWLYH�FORVH����
FORVH�S>�@���FORVH��S>�@�
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5HPDUTXHV�JpQpUDOHV
VXU�OHV�WXEHV�GH�FRPPXQLFDWLRQ

❚ 0RGqOH�3URGXFWHXU�&RQVRPPDWHXU
❙ HQ�JpQpUDO��OHV�DSSOLFDWLRQV�REpLVVHQW�DX�PRGqOH
SURGXFWHXU�FRQVRPPDWHXU

❙ OH�SqUH�FRQVRPPH

❙ OH�ILOV�SURGXLW
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([HPSOH�G·XWLOLVDWLRQ�GHV�WXEHV
GH�FRPPXQLFDWLRQV�DYHF�OH�IRUN��

�LQFOXGH�VWGLR�K!
�GHILQH�0$;��
PDLQ��
^�LQW�S>�@�QEBOX�
��FKDU�GDWD>0$;@�
LI��SLSH�S�  ���^

SHUURU��SLSH���H[LW��`�

LI��IRUN��  ��^�
�OH�ILOV�SURGXLW
��
���FORVH�S>�@��
���QEBOX UHDG���GDWD��0$;���
���ZULWH�S>�@�GDWD�QEBOX��
���FORVH�S>�@��
���ZDLW���
`�HOVH�^��
�OH�SqUH�FRQVRPPH�
�
���FORVH�S>�@��
���QEBOX UHDG�S>�@�GDWD��0$;�����
���ZULWH���GDWD�QEBOX��
���FORVH�S>�@��
���H[LW���
`
`
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([HPSOH�G·XWLOLVDWLRQ�GHV�WXEHV
GH�FRPPXQLFDWLRQV�DYHF�OH�IRUN��

? ?

?

? ? ? ? ? ?GDWD

QEBOX

S

0 1

WDEOH�GHV
GHVFULSWHXUV

RXYHUWV

0 1

na

2 3

na na

4 5

3 4

?

? ? ? ? ? ?GDWD

QEBOX

S

0 1

WDEOH�GHV
GHVFULSWHXUV

RXYHUWV

0 1 2 3

na

4 5

? ? ? ? ? ? ? ?

EXIIHU
DVVRFLp�DX

WXEH

��GHVFULSWHXUV�DVVRFLpV�DX�WXEH
���HQ�OHFWXUH
���HQ�pFULWXUH

w
r

Avant
le

pipe(p)

Après
le

pipe(p)
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([HPSOH�G·XWLOLVDWLRQ�GHV�WXEHV
GH�FRPPXQLFDWLRQV�DYHF�OH�IRUN��

3 4

?

? ? ? ? ? ?GDWD

QEBOX

S

0 1

WDEOH�GHV
GHVFULSWHXUV

RXYHUWV

0 1 2 3

na

4 5

? ? ? ? ? ? ? ?
%XIIHU�DVVRFLp�DX�WXEH

��GHVFULSWHXUV�DVVRFLpV�DX�WXEH
���HQ�OHFWXUH
���HQ�pFULWXUH

w
r

Après
le

fork()

3 4

?

? ? ? ? ? ?GDWD

QEBOX

S

0 1

WDEOH�GHV
GHVFULSWHXUV

RXYHUWV

0 1 2 3

na

4 5

3URFHVVXV�SqUH 3URFHVVXV�ILOV
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([HPSOH�G·XWLOLVDWLRQ�GHV�WXEHV
GH�FRPPXQLFDWLRQV�DYHF�OH�IRUN��

3 4

?

? ? ? ? ? ?GDWD

QEBOX

S

0 1

WDEOH�GHV
GHVFULSWHXUV

RXYHUWV

0 1

na

2 3

na

4 5

? ? ? ? ? ? ? ?
%XIIHU�DVVRFLp�DX�WXEH

��GHVFULSWHXUV�DVVRFLpV�DX�WXEH
���HQ�OHFWXUH
���HQ�pFULWXUH

w
r

Après
le

close(p[0])
du fils

3 4

6

t i t a t oGDWD

QEBOX

S

0 1

WDEOH�GHV
GHVFULSWHXUV

RXYHUWV

0 1 2 3

na na

4 5

3URFHVVXV�SqUH 3URFHVVXV�ILOVAprès
le

close(p[1])
du père
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([HPSOH�G·XWLOLVDWLRQ�GHV�WXEHV
GH�FRPPXQLFDWLRQV�DYHF�OH�IRUN��

3 4

?

? ? ? ? ? ?GDWD

QEBOX

S

0 1

WDEOH�GHV
GHVFULSWHXUV

RXYHUWV

0 1

na

2 3

na

4 5

%XIIHU�DVVRFLp�DX�WXEH

��GHVFULSWHXUV�DVVRFLpV�DX�WXEH
���HQ�OHFWXUH
���HQ�pFULWXUH

w
r

Après
le

write()
du fils

3 4

6

t i t a t oGDWD

QEBOX

S

0 1

WDEOH�GHV
GHVFULSWHXUV

RXYHUWV

0 1 2 3

na na

4 5

3URFHVVXV�SqUH 3URFHVVXV�ILOV
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([HPSOH�G·XWLOLVDWLRQ�GHV�WXEHV
GH�FRPPXQLFDWLRQV�DYHF�OH�IRUN��

3 4

GDWD

QEBOX

S

0 1

WDEOH�GHV
GHVFULSWHXUV

RXYHUWV

0 1

na

2 3

na

4 5

%XIIHU�DVVRFLp�DX�WXEH

��GHVFULSWHXUV�DVVRFLpV�DX�WXEH
���HQ�OHFWXUH
���HQ�pFULWXUH

w
r

Après
le

read()
du fils

3 4

6

t i t a t oGDWD

QEBOX

S

0 1

WDEOH�GHV
GHVFULSWHXUV

RXYHUWV

0 1 2 3

na na

4 5

3URFHVVXV�SqUH 3URFHVVXV�ILOV
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([HPSOH�G·XWLOLVDWLRQ�GHV�WXEHV
GH�FRPPXQLFDWLRQV�DYHF�OH�IRUN��
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t i t ? ? ?GDWD

QEBOX

S

0 1

WDEOH�GHV
GHVFULSWHXUV

RXYHUWV

0 1 2 3

na

4 5

? ? ? a t o ? ?
%XIIHU�DVVRFLp�DX�WXEH

��GHVFULSWHXUV�DVVRFLpV�DX�WXEH
���HQ�OHFWXUH
���HQ�pFULWXUH

w
r

Après
le

read()
du père

3 4

6

t i t a t oGDWD

QEBOX

S

0 1

WDEOH�GHV
GHVFULSWHXUV

RXYHUWV

0 1 2 3

na

4 5

3URFHVVXV�SqUH 3URFHVVXV�ILOV
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8Q�SURJUDPPH�&�pTXLYDOHQW�j�OD
FRPPDQGH���SV��DX[�_�ZF��O

�LQFOXGH�VWGLR�K!
�GHILQH�0$;���
PDLQ��
^�LQW�S>�@�
��FKDU�GDWD>0$;@�
LI��SLSH�S�  ����

^SHUURU��SLSH���H[LW��`�

LI��IRUN��!��^�
�OH�SqUH�
��
���FORVH�S>�@����
OH�SURFHVVXV�QH�OLW
����������������������MDPDLV�GDQV�OH�WXEH�
�
����FORVH����
����GXS�S>�@����
�3>�@�� !����VWGRXW��
�
�H[HFOS��SV���SV����DX[��18//��
`�HOVH�^�
�OH�ILOV�
��
����FORVH�S>�@���
OH�SURFHVVXV�Q�¶pFULW
����������������������MDPDLV�GDQV�OH�WXEH�
�
����FORVH����
����GXS�S>�@���
S>�@�� !����VWGLQ�
�
����H[HFOS��ZF���ZF����O��18//��
��`
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/HV�WXEHV�QRPPpV��),)2

❚ 7XEHV�GH�FRPPXQLFDWLRQV�DYHF�XQH�UpIpUHQFH�GDQV
OH�V\VWqPH�GH�ILFKLHUV��YLVLEOHV�DYHF�OV�
❙ 'HV�SURFHVVXV�VDQV�OLHQ�GH�SDUHQWp
SHXYHQW�FRPPXQLTXHU�j�O
DLGH�GHV�WXEHV�QRPPpV�

❚ &UpDWLRQ�G
XQ�WXEH�QRPPp�GDQV�326,;
#include <sys/types.h>

#include <sys/stat.h>

int mkfifo (char *ref, mode_t mode);

❘ UHI�GpVLJQH�OH�FKHPLQ�G
DFFqV�DX�WXEH
❘ PRGH�GpVLJQH�OH�GURLW�G
DFFqV
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0DQLSXODWLRQ�GHV�WXEHV�QRPPpV

❚ /HV�PrPHV�SULPLWLYHV�V\VWqPH�VRQW�XWLOLVpHV
SRXU�PDQLSXOHU�OHV�SLSHV�QRPPpV��
❙ RSHQ�����RXYUH�XQ�),)2�VHORQ�OH�PRGH�GpVLJQp

❘ RSHQ�EORTXH�OH�SURFHVVXV�DSSHODQW�WDQW�TX¶XQ�VHFRQG�SURFHVVXV
Q¶D�SDV�RXYHUW�O¶DXWUH�H[WUpPLWp�GX�),)2

❘ $SUqV�RXYHUWXUHV��/HV�),)2V�VH�PDQLSXOHQW�FRPPH�GHV�SLSHV�

❙ UHDG���HW�ZULWH����OLUH�HW�pFULUH�GDQV�OH�),)2
❙ FORVH������IHUPHWXUH�GX�),)2

H
.B

ou
rz

ou
fi,

 D
. D

on
se

z,
 U

ni
ve

rs
ité

 d
e 

V
al

en
ci

en
ne

s-
IS

T
V

, 1
99

8-
20

00

18

,3&V
,QWHU�3URFHVV�&RPPXQLFDWLRQ

❚ (Q�GHKRUV�GX�V\VWqPH�GH�ILFKLHU
❙ &RQVpTXHQFH

❘ �,OV�QH�VRQW�SDV�GpVLJQpV�ORFDOHPHQW�GDQV�OHV�SURFHVVXV�SDU�GHV
GHVFULSWHXUV�GH�ILFKLHUV

❘ ,PSRVVLEOH�GH�UHGLULJHU�OHV�(�6�VWDQGDUGV�G�¶XQ�SURFHVVXV�VXU�XQ
REMHW�GH�W\SH�,3&

❚ *pUpV�SDU�GHV�WDEOHV
❙ /HV�,3&V�VRQW�LGHQWLILpV�ORFDOHPHQW�SDU�XQH�FOp�XQLTXH

❘ �OD�FOp�HVW�XQ�HQWLHU�QRQ�QXO
❘ O�¶XQLFLWp�GH�OD�FOp�HVW�DVVXUpH�SDU�OD�IRQFWLRQ�IWRFN���
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Processus

Processus

Processus

Processus

Processus

Processus

File
de

messages

11 12 2

Processus
rédacteurs

Processus
lecteurs

/HV�ILOHV�GH�PHVVDJHV
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NOYAU

Processus
Processus

référence

Mémoire
partagée

0pPRLUHV�SDUWDJpHV



H
.B

ou
rz

ou
fi,

 D
. D

on
se

z,
 U

ni
ve

rs
ité

 d
e 

V
al

en
ci

en
ne

s-
IS

T
V

, 1
99

8-
20

00

21

/HV�SULPLWLYHV�GHV�,3&�6\VWHP�9

❙ )LOHV�GH�PHVVDJHV��
❘ PVJJHW���FUpDWLRQ�G�¶XQH�ILOH�GH�PHVVDJH
❘ PVJVHQG���HW�PVJUFY���SHUPHWWHQW�GH�OLUH�HW�pFULUH�GDQV�XQH�ILOH
GH�PHVVDJHV

❙ 0pPRLUH�SDUWDJpH��
❘ VKPJHW�����FUpHU�XQ�VHJPHQW�GH�PpPRLUH�SDUWDJpH
❘ VKPDW�����CCDWWDFKHU

�XQ�VHJPHQW�GH�PpPRLUH�SDUWDJpH
❘ VKPGW�����CCGpWDFKHU

�XQ�VHJPHQW�GH�PpPRLUH�SDUWDJpH

❙ 6pPDSKRUHV��
❘ VHPJHW�����FUpHU�XQ�VpPDSKRUH
❘ VHPRS����RSpUDWLRQV�VXU�OHV�VpPDSKRUHV
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/D�IDPLOOH�GHV�,3&�6\VWHP�9

❚ �,3&
❙ )LOHV�GH�PHVVDJHV��
❙ 0pPRLUH�SDUWDJpH��
❙ 6pPDSKRUHV��

❚ &RPPDQGHV�VKHOO��
❙ LSFV���VWDWXV�GHV�,3&V�DFWLIV
❙ LSFUP���GpWUXLUH�XQ�,3&��([���LSFUP��V�PVJLG�
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&UpDWLRQ�G¬·XQH�ILOH�GH�PHVVDJHV

❚ /D�SULPLWLYH�PVJJHW���
#include <sys/msg.h>

int msgget (key_t cle, int option)

❙ UHQYRLH�O�¶LGHQWLILFDWHXU�G�¶XQH�ILOH�GH�PHVVDJH
RX����HQ�FDV�G�¶HUUHXU

❙ OH�SDUDPqWUH�HVW�XQH�FRPELQDLVRQ�GHV�FRQVWDQWHV
,3&B&5($7��,3&B�(;&/

❙ 6L�OD�FOp�HVW�,3&B35,9$7(��XQH�QRXYHOOH�ILOH�HVW�FUppH
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NOYAU NOYAU

Réseau (TCP/IP) 

Processus Processus

Communications

/HV�6RFNHWV�%6'

❚ 0pFDQLVPH�GH�FRPPXQLFDWLRQ�HQWUH�GHV�SURFHVVXV
VXU�GHV�QR\DX[�VpSDUpV��8QL[�RX�1RQ�8QL[�
❙ ��W\SHV

❘ 6WUHDP6RFNHW��7&3�,3��'DWDJUDP6RFNHW��8'3�,3�
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$SSOLFDWLRQ�GHV�6RFNHWV�%6'

❚ 6HUYLFHV�&OLHQW�6HUYHXUV
❙ 1)6��)73��+773��/3'��7HOQHW�����
❙ /DQFHPHQW�GH�FRPPDQGHV�j�GLVWDQFH�rshd

❘ 6DXYHJDUGH�j�GLVWDQFH
my_host> rsh remote_host tar cf - /home | dd -o /dev/rmt0

❘ ©�7pOpSKRQH�VXU�,3�ª
my_host> rsh remote_host record | play

record

rshd

play

remote_host my_host


