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❚ )RXUQLU�XQ�6HUYLFH�GH�QRPPDJH��
❙ 5HFKHUFKH�G�¶REMHWV�SDU�OHXU�QRP

❙ FODVVLILFDWLRQ�SDU�GLUHFWRU\

❚ )RXUQLU�XQH�LQWHUIDFH�DYHF�OHV�V\VWqPHV�GH
QRPPDJH�H[LVWDQWV��6HUYLFH�SURYLGHU�LQWHUIDFH�
❙ /'$3

❙ 1DPLQJ�6HUYLFHV�&25%$

❙ '16

❙ 1DPLQJ�6HUYLFHV�50,

❙ )LOH�6\VWHP
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❚ -DYD�0HGLD�)UDPHZRUN��-0)��HVW�XQH
DUFKLWHFWXUH�XQLILpH�SRXU�OD�V\QFKURQLVDWLRQ��OH
WUDLWHPHQW��O
DIILFKDJH�GH�GRQQpHV�WHPSRUHOOHV
FRPPH�OHV�GRQQpHV�DXGLR��OD�YLGpR��OH�IRUPDW
0,',��HWF��j�O
LQWpULHXU�G
DSSOLFDWLRQV
LQGpSHQGDQWHV�RX�G
DSSOHWV�

❚ XWLOLVH�-DYD�����HW�VXLYDQWV

❚ GpYHORSSp�SDU�6XQ��6LOLFRQ�*UDSKLFV�HW�,QWHO�

❚ FRQVWLWXp�GH���pWDSHV���3OD\HU��&DSWXUH�
&RQIHUHQFH�
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❚ -DYD�0HGLD�3OD\HU�FRPSRUWH�OD�V\QFKURQLVDWLRQ�
O
H[pFXWLRQ��OD�SUpVHQWDWLRQ�HW�OH�VWRFNDJH�GH
GRQQpHV�WHPSRUHOOHV�FRPSUHVVpHV�

❚ VXSSRUWH�OHV�IRUPDWV��
❙ SRXU�O
DXGLR��$,))��$8��'9,��*������*60��,0$��
0,',��03(*���/D\HU������3&0��50)��:$9

❙ SRXU�OD�YLGpR��$SSOH�*UDSKLFV��60&���$SSOH�$QLPDWLRQ
�5/(��&LQHSDN��+������+������,QGHR������0RWLRQ�
-3(*��03(*����8QFRPSUHVVHG

❙ OHV�IRUPDWV�GH�ILFKLHUV���$9,��4XLFN7LPH��9LYR

❙ OHV�SURWRFROHV�)LOH��)73��+773��573��5)&�����������
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❚ )RXUQLU�XQH��DUFKLWHFWXUH�G�¶LQWHUIDFHV
j�GHV�RXWLOV�FU\SWRJUDSKLTXHV��

❙ &KLIIUHPHQW�j�FOp�SXEOLTXH�RX�j�FOp�SULYpH

❙ NH\�JHQHUDWLRQ�DQG�NH\�DJUHHPHQW

❙ 0HVVDJH�$XWKHQWLFDWLRQ�&RGH��0$&��DOJRULWKPV�

❚ 1RWLRQ�GH�63,��6HUYLFH�3URYLGHU�,QWHUIDFH�

❙ 63� �XQ�IRXUQLVVHXU�GH�PDWpULHO�FU\SWRJUDSKLTXH

❚ /�¶DUFKLWHFWXUH�SHUPHW�G�¶XWLOLVHU�XQ�RX�SOXVLHXUV�63,
VLPXOWDQpPHQW�GDQV�XQH�DSSOL



S. Lecomte, D. Donsez - UVHC/ISTV - 1997-2000

/HV�SURGXLWV�-DYD

-'%&

S
. L

ec
om

te
, D

. D
on

se
z 

- 
U

V
H

C
/IS

T
V

 -
 1

99
7-

20
00

2EMHFWLIV

❚ )RXUQLU�XQ�DFFqV�KRPRJqQH�DX[�6*%'5

❚ $EVWUDFWLRQ�GHV�6*%'5�FLEOHV

❚ 5HTXrWHV�64/

❚ 6LPSOH�j�PHWWUH�HQ�°XYUH

❚ &RUH�$3,������
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❚ -'%&�LQWHUDJLW�DYHF�OH�6*%'5�SDU�XQ�GULYHU

❚ ,O�H[LVWH�GHV�GULYHUV�SRXU�2UDFOH��6\EDVH��,QIRUPL[��'%��
���

❚ ��W\SHV�GH�GULYHUV��
❙ �� %ULGJH 2'%& �IRXUQL DYHF -'%&�

❙ �� 1DWLYH�$3, SDUWO\�-DYD GULYHU

❙ �� -'%&�1HW DOO�-DYD GULYHU

❙ �� 1DWLYH�SURWRFRO DOO�-DYD GULYHU

❚ ���HW����QpFHVVLWHQW�GHV�DUFKLWHFWXUHV���WLHUV�SRXU�OHV
DSSOHWV
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Application Java

JDBC Driver Manager

JDBC NetDriver JDBC-ODBC
Bridge driver

Driver A Driver B

Protocole 
JDBC 

Protocole d'accès propriétaire aux SGBRD
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HW���WLHU

SGBDR

J
D
B
C

Application
ou

Applet

SGBDR

J
D
B
C

Applet FrontendTCP / RMI / CORBA

Architecture 2-tier

Architecture 3-tier

TCP / Protocole propriètaire
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❚ Jini permet :
❙ de s’abstraire des protocoles réseaux qui peuvent

être utilisés pour faire communiquer ensemble
plusieurs composants (TCP/IP, IrDa, WAN)

❙ de s ’abstraire des systèmes d’exploitation
(W95, Unix, …)

❙ exemple :
❘ une application cliente sera la même sur un PC utilisant

Windows et TCP/IP, et sur un appareil photo digital,
utilisant un système d’exploitation javaOS et une
connexion réseau IrDa
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Application
« Cliente  »

Jini

Java

Operating System
network

Service Distant

Jini

Java

Operating System
network

Jini interface
(discovery / join)

RMI Call
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9LVLRQ�GH�$OFDWHO���

�7KH XWLOL]DWLRQ RI -DYD26 IRU

&RQVXPHUV ��� VRIWZDUH LQ $OFDWHO
V

VFUHHQSKRQH ZLOO KDYH D VLJQLILFDQW

LPSDFW LQ WKH ZRUOG RI DGYDQFHG

FRQVXPHU HOHFWURQLF SURGXFWV� 2XU

LQWHQWLRQ LV WR EULQJ YDOXH WR HQG XVHUV

E\ PDNLQJ WKHLU OLIH HDVLHU� :LWK WKH

$OFDWHO VFUHHQSKRQH� DFFHVV WR WKH ,QWHUQHW DQG ,QWHUQHW

VHUYLFHV KDV QHYHU EHHQ HDVLHU� PRUH LPPHGLDWH DQG PRUH

LQWXLWLYH� :H DUH RQ WKH YHUJH RI D UHYROXWLRQ LQ WKH ZD\

SHRSOH FRPPXQLFDWH��
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�6\VWqPH�G·H[SORLWDWLRQ�3HWLW�HW�(IILFDFH

❚ &LEOHV
❙ ,QWHUQHW�,QWUDQHW�1HWZRUN�&RPSXWHU

❙ DVVLVWDQW�SHUVRQQHO��3'$���WpOpSKRQH�PRELOH�

❙ FRQVROH�GH�MHX[��67%�

❙ pOHFWURPpQDJHU��GRPRWLTXH�����

❚ 3HUIRUPDQFHV
❙ 0pPRLUH�� ��0R�HQ�520���0R�GH�SROLFH�

5$0�����.�SRXU�26��
���.�SRXU�OHV�SDJHV�RX�OHV�DSSOHWV

❙ 6SHHG� &DIIHLQH0DUN�EHQFKPDUN

❚ &RQFXUUHQFH
❙ 0LFUR6RIW�:LQGRZV�&(��6\PELDQ��3DOP26�����
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❙ 1R\DX�-DYD��EDVp�VXU�OD�-90�
❘ 7KUHDGV

❘ 008�VHXOHPHQW�SRXU�O¶DOORFDWLRQ�FRQWLJXs

❙ 'HYLFH�'ULYHUV
❘ pFULW�HQ�&�HW�-DYD��-'',

❘ 1HWZRUN�3URWRFRO�6XLWH
� ,3� ,&03� 7&3� 8'3� '16 �KRVWQDPH� HW 1,6 �ORJLQ� SDVVZG��

5HYHUVH $53� '+&3 �7HUPLQDO ; � 'LVNOHVV :6�

❙ )HQrWUDJH�HW�*UDSKLTXH
❘ 7LQ\�$EVWUDFW�:LQGRZLQJ�7RRONLW
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Système Hôte 
(Windows 95, MacOS 7.5, Solaris 2.5)

Matériel

Java RunTime libawt libnet

Classes Fondation Java 
RunTime

Classes 
AWT

Classes 
Réseau/IO

HotJava
Java API
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Boot, Trappes, Interruptions, Threads

Matériel

JavaOS 
Graphics Ethernet

Classes 
Fondation

Java 
RunTime

Classes 
AWT

Classes Réseau/IO

HotJava
Java API

Machine Virtuelle Java (JVM)

Keyboard Mouse

TCP

IP

JavaOS 
Windows

UDP

Client NFS
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❚ 3HUVRQDO�-DYD

❙ -DYD26�SRXU�3'$�7pOpSKRQH�LQWHOOLJHQW�*60�

❙ (OHFWURQLF�FRQVXPLQJ��*L]PR�

❚ -DYD�3&

❙ 5HF\FODJH�GHV�3&�REVROqWHV�HQ�1&
❘ L�����L�����«�DYHF���0R�5$0

❚ (PEHGGHG�-DYD
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XQ�YUDL�6\VWqPH�G·([SORLWDWLRQ�"

❚ 121

❙ SDV�GH�)LOH�6\VWHP

❙ SDV�GH�0HPRLUH�9LUWXHOOH

❙ SDV�G¶(VSDFH�$GUHVVDJH�SURWpJp

❙ XQ�VHXO�ODQJDJH�GH�SURJUDPPDWLRQ���-DYD

❚ 28,

❙ ERRW��ORJLQ��GULYHUV�HW�SURWRFROHV�UHVpDX

❙ DSSOHWV�FRQFXUUHQWHV��PLOOLHUV�G¶DSSOLFDWLRQ



S
. L

ec
om

te
, D

. D
on

se
z 

- 
U

V
H

C
/IS

T
V

 -
 1

99
7-

20
00

/HV�1HWZRUN�&RPSXWHUV��1&����L

❚ $GPLQLVWUDWLRQ�GLIILFLOH�GHV�3RVWHV�3&V
❘ 2ZQHUVKLS &RVW  �����)) SRXU XQ SRVWH 3& HW SDU DQ ��
�VRXUFH *DUWQHU *URXS� �����

� DFKDW� PDLQWHQDQFH� ORJLFLHO� IRUPDWLRQ� ���

❚ 5RPDQ�3KRWR
❙ 2UDFOH HW 6XQ DWWDTXHQW ,QWHO HW 0LFUR6RIW

❘ -DYD�HW�OHV�1&V������ )) SDU SRVWH HW SDU DQ�

❙ ,QWHO HW 0LFUR6RIW ULSRVWHQW

❘ 1HW�3&�HW�:LQ�17��
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❚ 'pILQLWLRQ
❙ SURFHVVHXU DGDSWp �-DYD &KLSV� � SHX GH 5$0� PRGHP�HWKHUQHW

❚ $SSOLFDWLRQ
❙ ,QWUDQHW � ([WUDQHW� $GPLQLVWUDWLRQ 6LPSOLILpH

❚ 3URGXLWV
❙ 2UDFOH� 6XQ� ,%0 HW OHV IDEULFDQWV GH WHUPLQDX[ ; 1&'

❙ &RPSDWLELOLWp � 1& 5HIHUHQFH 3URILOH
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❚ OH�©�1&�GDQV�WRXV�OHV�IR\HUVª
❙ PDULDJH�WpOpPDWLTXH�HW�WpOpYLVLRQ

❘ *8, SLORWpH SDU XQH WpOpFRPPDQGH ,5

❙ +DUGZDUH
❘ GpPRGXODWHXU VDWHOOLWH�FDEOH� GpFRPSUHVVLRQ KDUG 03(*�
�GRZQORDG�� PRGHP 57&�$'6/ �XSORDG�� OHFWHXU�V� GH FDUWH
j SXFH �FDUWH DERQQpH� FDUWH EDQFDLUH� «�

❚ 7pOpYLVLRQ�GX�IXWXU

❙ 3D\�SHU�9LHZ��GRQF &DUWH j 3XFH�

❙ 9LGHR�j�OD�GHPDQGH��GRQF 6HUYHXU GH 92'�

❙ ���
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❚ /D�79�GHYLHQW�QXPpULTXH�HW�LQWHUDFWLYH

❚ $3,V�-DYD�SRXU�67%
❙ H[WHQVLRQ GH OD SODWH�IRUPH MDYD SRXU JpUHU FHUWDLQHV

IRQFWLRQQDOLWpV VSpFLILTXHV DX[ 67% HW DX[ WpOpYLVLRQV�

❙ UHSUHQG OHV WUDYDX[ GH QRUPDOLVDWLRQ GH '$9,&6 HW GH '9%

❙ )6 GH W\SH &DUURXVHO VXU 03(*��76� 7pOpFRPPDQGH «

❚ ;OHW
❙ /D 67% WpOpFKDUJH HW H[pFXWH GHV ;OHWV

❙ /HV ;OHWV VRQW OHV DSSOLFDWLRQV

❘ *ULOOH GH SURJUDPPH� 6pOHFWLRQ GHV FDQDX[

❘ 6HUYLFH LQWHUDFWLYH �79 DFKDW� «�

❚ $FWHXUV
❙ 6XQ� &DQDO � 7HFKQRORJLHV� 2SHQ79� ���
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OD�-90�GDQV�OH�6LOLFLXP

UDSSRUW�FR�W���SHUIRUPDQFH
SOXV�IDLEOH�TX¶XQH�VROXWLRQ�LQWHUSUpWp

JavaCard

PicoJava

MicroJava

UltraJava

Processeurs

Sparc,Ppro, Alpha, ...
Coût

Performance sur bytecode Java

Cartes à Puce PDA PC et NC Stations de Travail
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%HQFKPDUNV�SRXU�-DYD

❚ &DIIHLQH0DUN

❙ (YDOXHU�OHV�SHUIRUPDQFHV
GHV�-90V�RX�GHV�-DYD&KLS

❚ ([HPSOH

❙ 0LFUR-DYD������� ������&D0

S. Lecomte, D. Donsez - UVHC/ISTV - 1997-2000

/HV�SURGXLWV�-DYD

50,

5HPRWH�0HWKRG�,QYRFDWLRQ
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❚ 0DQLSXOHU�GHV�REMHWV�VXU�GHV�PDFKLQHV�GLVWDQWHV
GH�PDQLqUH�VLPLODLUH�DX[�REMHWV�VXU�OD�PDFKLQH
ORFDOH

❚ 3HUPHW�j�XQ�REMHW�ORFDO�G�¶LQYRTXHU�GHV
PpWKRGHV�VXU�XQ�REMHW�GLVWDQW��QpFHVVLWH���-90�

❚ &RUED�DOOpJp��
❙ $YDQWDJH���SOXV�VLPSOH�j�XWLOLVHU

❙ LQFRQYpQLHQW���WRXW�-$9$��FOLHQW�HW�VHUYHXUV�

❚ &RUH�$3,������
❙ *UDWXLW��FRQWUDLUHPHQW�j�&RUED�
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❚ 50,�SURSRVH��
❙ 8Q�*&�GLVWULEXp

❙ OD�JHVWLRQ�GHV�UHSUpVHQWDQWV�ORFDX[�G�¶REMHWV�GLVWDQWV�
HW�OHXU�DFWLYDWLRQ

❙ OD�OLDLVRQ�DYHF�OD�FRXFKH�WUDQVSRUW�HW�OD�JHVWLRQ�GHV
VRFNHWV

❙ GH�FRQVHUYHU�OD�V\QWD[H�G�¶LQYRFDWLRQ�GHV�REMHWV
ORFDX[�SRXU�OHV�REMHWV�GLVWDQWV
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client Serveur

souche
Remote 

Reference layer
Couche

Transport

Skeleton
Remote 

Reference layer
Couche

Transport

La souche contient les représentants locaux de références d ’objets distants
Une invocation de méthode distante est traitée par la RRL
Les objets distants sont repérés par des références gérées par la couche skeleton
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3URJUDPPHU�DYHF�50,���

❚ 3RXU�FUpHU�XQH�DSSOLFDWLRQ�DYHF�50,��
❙ ���GpILQLU�OHV�LQWHUIDFHV�SRXU�OHV�FODVVHV�GLVWDQWHV�

❙ ���&UpHU�HW�FRPSLOHU�OHV�LPSOpPHQWDWLRQV�GH�FHV�FODVVHV�

❙ ���&UpHU�OHV�FODVVHV�SRXU�OD�VRXFKH�HW�OH�VNHOHWRQ�j
O
DLGH�GH�OD�FRPPDQGH�rmiF�

❙ ���&UpHU�HW�FRPSLOHU�XQH�DSSOLFDWLRQ�VHUYHXU�

❙ ���ODQFHU�OH�rmiregister HW�ODQFHU�O
DSSOLFDWLRQ�VHUYHXU�

❙ ���&UpHU�HW�FRPSLOHU�XQ�SURJUDPPH�FOLHQW�TXL�DFFqGH�j
GHV�REMHWV�GLVWDQWV�GX�VHUYHXU�

❙ ���ODQFHU�FH�FOLHQW�



-DYD�50,

5HPRWH�0HWKRG�,QYRFDWLRQ

❙ ,QYRFDWLRQ�G¶XQH�PpWKRGH
VXU�XQ�REMHW�VLWXp�VXU�XQ�DXWUH�VLWH

� HQ JpQpUDO� XQ REMHW GX VHUYHXU SRXU XQH DSSOHW

❘ OH�VHUYHXU�HVW�LPSODQWp�SDU�XQ�REMHW
• java.rmi.server.UnicastRemoteObjet, ...

❘ OH�VHUYLFH�HVW�HQUHJLVWUp�DXSUqV�G�¶XQ�©�DQQXDLUH�ª
• java.rmi.Naming

• rmi://monhote/mon service

❙ 8Q�SDUDPrWUH�HVW�XQ�REMHW�GH�OD�WKUHDG�DSSHODQWH

ªVpULDOLVDWLRQ�GH�O�¶REMHW
ª�HQYRL G¶XQH LPDJH GH O¶REMHW YHUV O¶DSSHOp�

-DYD�50,

OD�6pULDOLVDWLRQ

X
P B
C

SPBC
invocation de S.met(P)

R
retour

❙ RSpUDWLRQ�G¶HPSDTXHWDJH���VHU��GHV
SDUDPqWUHV�HW�GX�UpVXOWDW��GH�W\SH�REMHW�

❘ IHUPHWXUH�WUDQVLWLYH�GX�JUDSKH�G¶REMHWV�-DYD

❘ PpWKRGHV�GH�REMHWV�HQYR\pV

❙ 8WLOLVDWLRQ
❘ 3HUVLVWDQFH� 50,� -DYD6SDFH

❘ 3ODWHIRUPH G¶DJHQWV PRELOHV �$JOHWV� 2G\VVHH� 9R\DJHU� ����

thread appelante

thread appelée

RR T

P B
C

B
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/HV�SURGXLWV�-DYD

-DYD,'/
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'H�-DYD�j�&25%$

❚ -DYD�,'/
�KWWS���ZZZ�MDYDVRIW�FRP�SURGXFWV�MGN�LGO�LQGH[�KWPO�

❙ /H�FRPSLODWHXU�LGOWRMDYD
❘ 3HUPHW GH JpQpUHU OHV VRXFKHV HW VTXHOHWWHV SRXU
WUDYDLOOHU DYHF Q¶LPSRUWH TXHO 25%

❙ /H�-'.�����LQFOXW�XQH�$3,�&25%$�HW�XQ�25%
�RUJ�RPJ�&25%$�

❘ 3HUPHW j XQH DSSOLFDWLRQ -DYD G ¶LQYRTXHU GHV REMHWV
&25%$ GLVWDQWV YLD ,,23

❙ 8Q�VHUYLFH�GH�QRPPDJH�HVW�DXVVL�GLVSRQLEOH
�RUJ�RPJ�&RV1DPLQJ�
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/HV�SURGXLWV�-DYD

-DYD�7UDQVDFWLRQ�6HUYLFH

HW�276
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7UDQVDFWLRQV�"

❚ 6XLWH�G�¶DFWLRQV�FRPSULVHV�HQWUH
❙ %HJLQB7UDQVDFWLRQ� TXL PDUTXH OH GpEXW G ¶XQH WUDQVDFWLRQ

❙ HW &RPPLWB7UDQVDFWLRQ� RX $ERUWB7UDQVDFWLRQ� TXL WHUPLQH
XQH WUDQVDFWLRQ

❚ ([HPSOH�7\SLTXH��� %HJLQB7UDQVDFWLRQ

&SWH$� ����

&SWH%� ����

&RPPLWB7UDQVDFWLRQ

❚ FHWWH�VXLWH�G�¶DFWLRQV�UpSRQG�DX[�SURSULpWpV�$&,'�
❙ $WRPLFLWp � 7RXW RX ULHQ

❙ &RKpUHQFH � 'RQQpHV VRQW ODLVVpHV GDQV XQ pWDW FRKpUHQW

❙ ,VRODWLRQ � 0RGLILFDWLRQV SDV YLVLEOHV SHQGDQW OD WUDQVDFWLRQ

❙ 'XUDELOLWp � /HV DFWLRQV YDOLGpHV QH SHXYHQW SDV rWUH SHUGXHV
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9DOLGDWLRQ�G¬·XQH

7UDQVDFWLRQ

❚ &HQWUDOLVp
O¶DSSOLFDWLRQ�HW�OHV�GRQQpHV�VRQW�VXU�OD�PrPH�PDFKLQH

Ö�3DQQH�IDFLOH�j�WUDLWHU
9DOLGDWLRQ j � SKDVH

❚ 'LVWULEXp
O¶DSSOLFDWLRQ�HW�OHV�GRQQpHV�VRQW�VXU���j�1�PDFKLQHV

Ö�3DQQH��SDUWLHOOH��GLIILFLOH�j�WUDLWHU
9DOLGDWLRQ j � SKDVHV ��3& � 7ZR 3KDVHV &RPPLW�
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❚ /D VSpFLILFDWLRQ GpFULW XQ HQVHPEOH G ¶REMHWV SRXU JpUHU GHV
WUDQVDFWLRQV

❚ 8Q REMHW WUDQVDFWLRQQHO HVW XQ REMHW TXL KpULWH G ¶XQ REMHW GpILQL
SDU O ¶276 � 7UDQVDFWLRQDO2EMHFW

LQWHUIDFH EDQN�&RV7UDQVDFWLRQ�7UDQVDFWLRQDO2EMHFW

^

«

YRLG FUHGLW�LQ IORDW DPW�

«

`

❚ 276 IRXUQLW �

❙ /HV PpFDQLVPHV G ¶HQUHJLVWUHPHQW HW GH JHVWLRQ GX FRQWH[WH
WUDQVDFWLRQQHO

❙ /D YDOLGDWLRQ j XQH RX j GHX[ SKDVHV

❙ /H PRGqOH GH WUDQVDFWLRQV HPERvWpHV

7UDQVDFWLRQV�HW�REMHWV

UpSDUWLV���276�GH�O¬·20*
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$UFKLWHFWXUH

❚ ���pOpPHQWV��
❙ /H SURJUDPPH FOLHQW TXL FRPPHQFH HW WHUPLQH OD WUDQVDFWLRQ

❙ /HV VHUYHXUV GRQW OHV GRQQpHV VRQW DIIHFWpHV SDU OD
WUDQVDFWLRQ

❙ /H VHUYLFH WUDQVDFWLRQQHO� TXL FRRUGRQQH OD WUDQVDFWLRQ

Client

Serveur Recouvrable

Ressource

ORB

Service Transactionnel

Contexte
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/HV�LQWHUIDFHV�GH

FRPPXQLFDWLRQ

❚ / ¶LQWHUIDFH 7UDQVDFWLRQ)DFWRU\ � SHUPHW GH FUpHU XQH
WUDQVDFWLRQ DXSUqV GX VHUYLFH WUDQVDFWLRQQHO

❚ / ¶LQWHUIDFH &RQWURO� SHUPHW j O ¶DSSOLFDWLRQ G ¶LQWHUDJLU DYHF
O ¶276 GH PDQLqUH H[SOLFLWH

❚ / ¶LQWHUIDFH 7HUPLQDWRU � HVW XWLOLVpH SRXU GHPDQGHU OD YDOLGDWLRQ
RX O ¶DQQXODWLRQ G ¶XQH WUDQVDFWLRQ

❚ / ¶LQWHUIDFH &RRUGLQDWRU � SHUPHW OD FRRUGLQDWLRQ GH OD
WUDQVDFWLRQ HQWUH OHV FRPSRVDQWV GLVWULEXpV

❚ / ¶LQWHUIDFH 5HVRXUFH � VXSSRUWH OH SURWRFROH GH YDOLGDWLRQ j �
SKDVHV SRXU YDOLGHU OHV PRGLILFDWLRQV VXU OHV GRQQpHV

❚ O ¶LQWHUIDFH 5HFRYHU\&RRUGLQDWRU � HVW XWLOLVpH SDU OD UHVVRXUFH
SRXU UHGpPDUUHU DSUqV XQH SDQQH

❚ / ¶LQWHUIDFH &XUUHQW � SHUPHW XQ JHVWLRQ WUDQVSDUHQWH GHV
WUDQVDFWLRQV
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-76��XQH�$3,�SRXU�276

❚ 6XQ�IRXUQLW�XQ�PDSSLQJ�-DYD�GH�276

❙ ��PRGXOHV��
❘ RUJ�RPJ�&RV7UDQVDFWLRQV

� 4XL RIIUH OHV LQWHUIDFHV GH JHVWLRQ HW GH FRQWU{OH GHV
WUDQVDFWLRQV

❘ RUJ�RPJ�&RV763RUWDELOLW\
� 4XL RIIUH XQ PpFDQLVPH G ¶LGHQWLILFDWLRQ PXWXHOOH HQWUH
XQ 25% HW XQ 276 �SRXU IDFLOLWHU OH SRUWDJH G ¶XQ 276
VXU XQ 25%
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-7$���-DYD�7UDQVDFWLRQ�$3,

❚ ��LQWHUIDFHV��
❙ 0DSSLQJ�-DYD�GH�O�¶LQWHUIDFH�;$�GH�;�23(1

�SDFNDJH MDYD[�WUDQVDFWLRQ�[D�
❘ 5DSSHO �

❙ 8QH�LQWHUIDFH�GH�GpPDUFDWLRQ�GH�WUDQVDFWLRQ
�MDYD[�WUDQVDFWLRQ�8VHU7UDQVDFWLRQ�

❘ %HJLQ� &RPPLW� 5ROOEDFN� *HW6WDWXV� ���

AP

OSI TP
vers d’autres domaines TP

TM
TXSQL, ISAM

...

XA XA+

TxRPC,

RM CRM

XAP-TP
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/HV�SURGXLWV�-DYD

(-%���(QWHUSULVH�-DYD%HDQV
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2EMHFWLIV

❚ $SSOLTXHU�OH�PRGqOH�GH�SURJUDPPDWLRQ�SDU
FRPSRVDQWV�DX[�V\VWqPHV�GLVWULEXpV

❙ %XW���VLPSOLILHU�OD�FUpDWLRQ�GHV�DSSOLFDWLRQV
GLVWULEXpHV

❚ $SSOLTXH�OD�SOXSDUW�GHV�FRQFHSWV�pWXGLpV��
❙ -DYD�%HDQV�SRXU�O�¶XWLOLVDWLRQ�GH�FRPSRVDQWV

❙ -'%&�SRXU�OD�SHUVLVWDQFH�GDQV�GHV�%'�5HODWLRQQHOOHV

❙ 50,�RX�&RUED��MDYD,'/��SRXU�OD�GLVWULEXWLRQ

❙ -76�SRXU�OD�JHVWLRQ�GH�WUDQVDFWLRQV�GLVWULEXpHV

❚ 6ROXWLRQ��
❙ 'LYLVHU�HQ�SUREOqPHV�GLVWLQFWV�OD�UpDOLVDWLRQ
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$UFKLWHFWXUH�GH�6HUYHXU

(%-

SGBD
Relationnel

SGBD
Objet

Serveur EBJServeur
Web

Servlet

Client
HTML

Client CORBA
(C++, Java, VB, ..)

Client Java
Application,Applet

HTTP

IIOP

RMI
OQL

XA

JDBC
SQL

XAEB
Container

EB
Container

RMI

Client DCOM
ActiveX

RPC

JTM
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Application 
assembler

Deployer

Creation Assembly Deployment

Enterprise
Components

Enterprise
components

Module Application

Container/server

Component
provider

/H�SURFHVVXV�GH�GpYHORSSHPHQW
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'LIIpUHQWV�U{OHV���

❚ (QWHUSULVH�%HDQ�SURYLGHU
❙ 6SpFLDOLVWH�GX�GRPDLQH�DSSOLFDWLI��H[���EDQTXH�

❙ U{OH���LPSOpPHQWHU�OD�WkFKH�DQV�VRXFLV�GH�GLVWULEXWLRQ�
WUDQVDFWLRQ�VpFXULWp��HWF«

❚ O�¶$VVHPEOHXU�G�¶DSSOLFDWLRQ��
❙ IDEULTXH�O�¶DSSOLFDWLRQ�HQ�XWLOLVDQW�GHV�EORFV�SUp�
IDEULTXpV��(QWHUSULVH�%HDQV��*8,�&OLHQW��$SSOHWV«�

❙ ,O�XWLOLVH�XQLTXHPHQW�OHV�LQWHUIDFHV�GHV�(%��LO�Q�¶HVW
SDV�FRQFHUQp�SDU�O�¶LPSOpPHQWDWLRQ
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'LIIpUHQWV�U{OHV���

❚ /H�GpSOR\HXU��
❙ LQVWDOOH O ¶DSSOLFDWLRQ HQ O ¶DGDSWDQW j O ¶HQYLURQQHPHQW �([�

SROLWLTXH GH VpFXULWp�

❙ XWLOLVDWLRQ GH GHVFULSWHXU GH GpSORLHPHQW HW LQWpJUDWLRQ DYHF XQ
ORJLFLHO GH JHVWLRQ GHV (EV

❚ (-%�6HUYHU�3URYLGHU
❙ 7UDLWH OHV SUREOqPHV OLpV j OD GLVWULEXWLRQ

❚ (-%�&RQWDLQHU�3URYLGHU
❙ 6SpFLDOLVWH GHV V\VWqPHV GLVWULEXpV� 7UDQVDFWLRQV HW GH OD

VpFXULWp

❙ &RQWDLQHU � FROOH HQWUH OHV (% HW OH VHUYHXU G ¶(%
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Container

5pFDSLWXODWLI

Enterprise
Bean

Enterprise
Bean

Enterprise
Bean

EB provider
Implémente

Application

Appli. Assembleur
Assemble

Déployeur
installe

EJB
Serveur
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(-%�&RQWDLQHU



S
. L

ec
om

te
, D

. D
on

se
z 

- 
U

V
H

C
/IS

T
V

 -
 1

99
7-

20
00

J2SE

JMS, JNDI, JTA, 
JDBC, RMI(IIOP)
Java Mail, JAF

EJB Container

EJB

J2SE

JMS, JNDI, JTA, 
JDBC, RMI(IIOP)
Java Mail, JAF

Web Container

JSP

Database

Applet Container

J2SE

JMS, JNDI,
RMI(IIOP), JDBC

J2SE

Application Client
Container

Application
client

Applet Servlet

9HUV�-�((

/¬·$UFKLWHFWXUH

S. Lecomte, D. Donsez - UVHC/ISTV - 1997-2000

/HV�SURGXLWV�-DYD

/D�-DYD&DUG
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Caractéristiques de la carte 

hauteur :
53,98 mm
+/- 0,05

longueur : 85,6 mm +/- 0,12

épaisseur : 0,75 mm +/- 0,02

- Norme ISO 7816-1 : Caractéristiques physiques (2ème partie)

- Norme ISO 7816-2 : Caractéristiques électriques

- Norme ISO 7810 : Caractéristiques physiques (1ère partie)

vcc gnd
rst vpp

i/oclk
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/D�FDUWH�j

PLFURSURFHVVHXU

Micro-
Processeur

Mémoire
Volatile

ROM

Bloc
Sécurité

Entrées
Sorties

Mémoire
Prog.

Mémoire
Données

du 8 bits (6805) au
32 bits RISC

(ARM 7)

de 128 octets à
environ 1 Ko

de 2 à 64 Ko
suivant les

besoins

Jusque 64 Ko
suivant les besoins
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-DYD&DUG���+LVWRULTXH

❚ &DUWH�¶����&1,7�3DULV�
❙ 6FKOXPEHUJHU�SUpVHQWH�OD�&\EHU)OH[����

❙ 3DUDOOqOHPHQW�G�¶DXWUHV�SURMHWV�FRPPXQ�VXU�EDVH�GH��
❘ /DQJDJH & �0XOWRV�

❘ /DQJDJH )RUWK �3URMHW *HPSOXV�

❙ $FFRUG�HQWUH�OHV�SULQFLSDX[�SDUWLFLSDQWV�HW�FUpDWLRQ
GX�MDYD&DUG�)RUXP

❚ �������OH�YUDL�GpSDUW
❙ &\EHU)OH[������*HP;SUHVVR�����
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/H�-DYD&DUG�)RUXP

❚ &RQVRUWLXP�GH�IDEULTXDQW��
❙ &DUWH � 'HODUXH� *HPSOXV� 2EHUWKXU� 6FKOXPEHUJHU

❙ LQIRUPDWLTXH � ,%0� 681

❙ 0DWpULHO � '(&� 0RWRUROD

❙ 8WLOLVDWHXUV � EDQTXHV

❚ %XW��
❙ SURPRXYRLU OD VROXWLRQ GH OD -DYDFDUG

❙ )DLUH GHV FKRL[ FRPPXQV �GpILQLWLRQ GH VWDQGDUGV�

❚ 6ROXWLRQV��
❙ 8Q FRPLWp WHFKQLTXH

❙ 8Q FRPLWp © EXVLQHVV ª

❙ SOXV G ¶LQIRUPDWLRQ � KWWS���ZZZ�MDYDFDUGIRUXP�RUJ
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8QH�QRXYHOOH�JpQpUDWLRQ��

/HV�FDUWHV�PXOWL�VHUYLFHV

❚ %XW��
❙ 3HUPHWWUH j SOXVLHXUV DSSOLFDWLRQV GH FRH[LVWHU

❙ 3DUWDJHU GHV GRQQpHV HQWUH SOXVLHXUV DSSOLFDWLRQV �QRQ
UHGRQGDQFH G ¶LQIRUPDWLRQ�

❙ 3RVVLELOLWp GH FKDUJHU�GpFKDUJHU GHV DSSOLFDWLRQV HQ FRXUV GH YLH
GH OD FDUWH

❚ $YDQWDJHV
❙ XQH VHXOH FDUWH SRXU O ¶XWLOLVDWHXU

❙ 3RVVLELOLWp G ¶pYROXWLRQ GHV FDUWHV

❚ ,QFRQYpQLHQWV
❙ 3HXU GHV SDUWDJHV

❙ 7DLOOHV UpGXLWH GH OD SODFH � DSSOLFDWLRQ

S
. L

ec
om

te
, D

. D
on

se
z 

- 
U

V
H

C
/IS

T
V

 -
 1

99
7-

20
00

%HVRLQV�GHV�GpYHORSSHXUV

❚ 6RUWLU�OD�FDUWH�G�¶XQH�SURJUDPPDWLRQ�©pOLWLVWH�ª��
❙ 6HXOV�OHV�SURJUDPPHXUV�GH�ORQJXH�GDWH�VDYHQW
FRUUHFWHPHQW�pFULUH�XQH�DSSOLFDWLRQ�FDUWH

❙ 6ROXWLRQ���XWLOLVHU�GHV�ODQJDJHV�GH�SURJUDPPDWLRQ
FRXUDQWV�HQ�LQIRUPDWLTXH��&��-DYD��9LVXDO�%DVLF�

❚ 3HUPHWWUH�GH�WHVWHU�GHV�VROXWLRQV��
❙ SRUWDJH�VXU�FDUWH�SOXV�UDSLGH� !�SRVVLELOLWp�GH�WHVW
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%HVRLQV�GHV�XWLOLVDWHXUV

❚ 6H�VLPSOLILHU�OD�YLH��

❙ XWLOLVHU�OD�PrPH�FDUWH�SRXU�WRXWHV�OHV
DSSOLFDWLRQV

❘ 3OXVLHXUV�DSSOLFDWLRQV�VXU�XQH�PrPH�FDUWH

❙ 3RXYRLU�FKDQJHU�GH�SUHVWDWDLUH�VDQV�DYRLU�j
UHFRPPDQGHU�XQH�FDUWH

❘ &KDUJHPHQW���GpFKDUJHPHQW�G�¶DSSOLFDWLRQ
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/D�-DYD&DUG

❚ &DUWH�EDVpH�VXU�XQ�LQWHUSUpWHXU�GH�E\WHFRGH�-DYD

❚ 1pFHVVLWp�GH�SUp�FRPSLOHU�OHV�DSSOLFDWLRQV��

JavaCard API

Couche Matériel Module

Système d ’Exploitation ROM

Java VM Flash

Applications Carte

Appli.java jdk Appli.classConvertisseur
Appli.cap

loader
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&RWp�7HUPLQDO�&DUWH�j�3XFH

❚ 2&)���2SHQ&DUG�)UDPHZRUN
❘ LQLWLDWLYH�,%0��PDLQWHQDQW�ZZZ�RSHQFDUG�RUJ

❙ HQVHPEOH�GH�FODVVHV�HW�G�¶LQWHUIDFHV�-DYD
SRXU�pFULUH�GHV�WHUPLQDX[�DFFpGDQW�j�GHV�FDUWHV
j�SXFH

❙ 1RWLRQ�GH�SLORWH�SRXU�FKDTXH�PRGqOH�GH�OHFWHXU

❙ &LEOHV���3&��1&��*60��67%�HW�'pFRGHXU�79

❙ &RQFXUUHQW���3&�6&��0LFUR6RIW����

S. Lecomte, D. Donsez - UVHC/ISTV - 1997-2000

/HV�SURGXLWV�-DYD

/HV�pGLWLRQV�-DYD
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/HV�pGLWLRQV�-DYD

❚ 2EMHFWLI
❙ GpILQLU�OD�OLVWH�GHV�SDFNDJHV�GLVSRQLEOHV�GDQV�XQH
GLVWULEXWLRQ�-DYD��HQ�IRQFWLRQ�GH�OD�SODWH�IRUPH�FLEOH

❚ -�0(���-DYD���0LFUR�(GLWLRQ
❙ V\VWqPH�HPEDUTXp��HPEHGGHG��RX�QRPDGH��PRELOH�

❚ -�6(���-DYD���6WDQGDUG�(GLWLRQ
❙ VWDWLRQ�FOLHQWH

❚ -�((���-DYD���(QWHUSULVH�(GLWLRQ
❙ VHUYHXU�:HE�HW�(-%

S. Lecomte, D. Donsez - UVHC/ISTV - 1997-2000

/HV�SURGXLWV�-DYD

/HV�2XWLOV�GH�'pYHORSSHPHQW
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2EMHFWLIV

❚ 'RFXPHQWDWLRQ

❚ 'HERJJDJH

❚ 3UpFRPSLODWHXU

❚ 5HWUR�&RPSLODWLRQ

❚ 2IXVFDWHXU

❚ $QDO\VHXU�GH�3HUIRUPDQFH

❚ 7HVW�GH�&RPSDWLELOLWp

❚ $QDO\VHXUV�/H[LFDO�HW�*UDPPDWLFDO

S
. L

ec
om

te
, D

. D
on

se
z 

- 
U

V
H

C
/IS

T
V

 -
 1

99
7-

20
00

'RFXPHQWDWLRQ

❚ -DYDGRF �-'.�

❙ *pQpUDWLRQ DXWRPDWLTXH GH OD GRFXPHQWDWLRQ +70/

❙ j SDUWLU GHV FRPPHQWDLUHV SUpVHQWV GDQV OHV .java

❚ &RPPHQWDLUHV HW 7DJV
/**

 * This is a <b>doc</b> comment.

 * @see java.lang.Object

 */

❚ 'RFXPHQWDWLRQ 6WDQGDUG �+70/ DYHF�VDQV IUDPH�

❘ KLpUDUFKLH GHV FODVVHV HW GHV LQWHUIDFHV� OLVWH GHV SDFNDJHV

❘ UpVXPp HW GpWDLO G ¶XQH FODVVH� LQWHUIDFH� PpWKRGH� SURSULpWp�«

❚ 'RFXPHQWDWLRQ &XVWRPLVpH �57)� ;0/� 0,)� +70/� «�

❙ 'RFOHW � FODVVH -DYD FKDUJpH SDU -DYDGRF
SRXU FXVWRPLVHU OH UpVXOWDW GH OD JpQpUDWLRQ

❚ 5HPDUTXH � 1 ¶RXEOLH] SDV G¶DMRXWHU OD JpQpUDWLRQ DX 0DNHILOH
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'HERJJDJH

❚ 'pERJJDJH�V\PEROLTXH
❙ RSWLRQ�GH�MDYDF����J���J�VRXUFH�YDUV�OLQHV

❙ GHERJJDJH�HQ�OLJQH�GH�FRPPDQGH�GE[���MGE��-'.�

❙ GHERJJDJH�JUDSKLTXH��OLp�j�GHV�$*/�

❚ 7UDFH
❙ RSWLRQ�GH�75$&(�GX�SURJUDPPH

❙ SHXW�UDOHQWLU�OH��FODVV�DYHF�OHV�WHVWV�75$&(�¬75$&(
❘ VROXWLRQ � XWLOLVHU XQ SUpFRPSLODWHXU
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3UpFRPSLODWHXU

❚ ,QVHUWLRQ�GH�GLUHFWLYH�GH�SUpFRPSLODWLRQ
❙ FRPPH GDQV FSS �SKDVH � GH &&� � �LQFOXGH� �GHILQH� �LIGHI� ���

❚ ,QWpUrW
❙ � VRXUFH �MDYD �! SOXVLHXUV �MDYD DOWHUQDWLIV

❘ H[HPSOH G ¶DSSOLFDWLRQ� �MDYD DYHF WUDFH HW �MDYD VDQV WUDFH

� pYLWH G ¶DYRLU XQ �FODVV UDOHQWL SDU OHV WHVWV GH WUDFH

❚ 2XWLOV���0RFKD�6RXUFH�2EIXVFDWRU�����

❚ ([HPSOH
private void myfunction(int x, int y){
//#ifdef TRACE
System.out.println("hello world, I am in myfunction " + x + " " +y);
//#endif

❙ donne (si TRACE n’est pas défini)
private void myfunction(int x, int y){
//#ifdef TRACE
/// System.out.println("hello world, I am in myfunction " + x + " " +y);
//#endif



S
. L

ec
om

te
, D

. D
on

se
z 

- 
U

V
H

C
/IS

T
V

 -
 1

99
7-

20
00

5pWUR�&RPSLODWLRQ

❚ 'pFRPSLODWLRQ�GX�E\WHFRGH
G�¶XQ�.class �-DYD�HQ�XQ�VRXUFH�.java

❙ 3DUWLHOOH�7RWDOH

❚ 2EMHFWLI�GH�O�¶�©�DWWDTXDQW��ª
❙ OH QRP G ¶XQ EHDQ� G ¶XQH FODVVH� GHV PpWKRGHV� OHV FRPPHQWDLUHV

GHV WUDFHV� OHV LQIRUPDWLRQV GH GHERJJDJH« RQW XQH VLJQLILFDWLRQ

❙ UHWURXYHU OHV DOJRULWKPHV G ¶XQ FRPSRVDQW PpWLHU� PRGLILHU OH VRXUFH
�SDU H[HPSOH SRXU VXSSULPHU OH FRGH GH YpULILFDWLRQ GH OD OLFHQFH� �
OH GpWRXUQHU� OH SLUDWHU ���

❚ 5LVTXH�SRXU�OH�GpYHORSSHXU
❙ 3HUWH GHV GURLWV G ¶DXWHXU� 0DQTXH j JDJQHU� ���

❚ 2XWLOV���-'.�MDYDS��:LQJ'LV��10,�¶V�-DYD�&RGH�9LHZHU�«
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/D�SDUDGH��O¬·�2IXVFDWHXU

❚ %XW���(YLWHU�O¶LQWHUSUpWDWLRQ�G�¶XQ�E\WHFRGH
SDU�OD�UpWUR�FRPSLODWLRQ

❙ 6ROXWLRQ � UHQGUH LQLQWHOOLJLEOH OH VRXUFH DYDQW GLVWULEXWLRQ

❚ 2XWLOV

❙ 0RFKD�6RXUFH�2EIXVFDWRU��-PDQJOH�«

❚ 0pWKRGHV�DSSOLTXpHV�SDU�FHV�RXWLOV
❙ EURXLOODJH GX QRP GHV FODVVHV� GHV PpWKRGHV� GHV SURSULpWpV� HW OHV

YDULDEOHV SDU UHQRPPDJH �D����� «�

❙ PpODQJHU OHV SURSULpWpV G ¶DFFqV �SXEOLF� SULYDWH� «�

❙ VXSSULPHU O ¶LQIRUPDWLRQ GH GHERJJDJH

❚ 5HPDUTXH���VXSSULPHU�YRV�WUDFHV
❚ $WWHQWLRQ � QH IDFLOLWH SDV OD PDLQWHQDQFH VL YRXV PDQJOH] OHV H[FHSWLRQV

« Erreur a238 : envoyez ce message à notre service de maintenance  debug@mycomp.com »
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,QVWDOODWHXU

❚ ,QVWDOODWLRQ�G�¶XQH�DSSOLFDWLRQ
❙ FRSLH�GHV�FODVVHV�RX�G�¶DUFKLYHV�-$5

❙ YpULILH�OD�SUpVHQFH�G�¶XQH�-90��-5(�
❘ GH VD YHUVLRQ

❘ GH VHV H[WHQVLRQV VWDQGDUGV �6ZLQJ�-&(�;0/�-0)� «�

❙ pODERUH�OD�SURFpGXUH�GH�GpVLQVWDOODWLRQ
HQ�IRQFWLRQ�GH�O�¶LQVWDOODWLRQ

❚ 2XWLOV
❙ :LQ�����,QVWDOOHU�IRU�-DYD��,QVWDOO6KLHOG�«

❙ 8QL[������
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2SWLPLVDWLRQ�GHV�3HUIRUPDQFHV

❚ ,QWHUSUpWHXU�GH�%\WHFRGH

❚ &RPSLODWHXU�1DWLI��VWDWLTXH�
❙ �FODVV�HQ��F�HQ��V�HQ��H[H

❚ &RPSLODWHXU�j�OD�YROpH��G\QDPLTXH�
❙ &RPSLODWLRQ�-,7��-XVW�,Q�7LPH��GH�6\PDQWHF

❚ 2SWLPLVHXU�+RW6SRW�
❙ DQDO\VH�GH�OD�WDLOOH�GHV�WDEOHDX[�HW�YHFWHXUV

❙ JDUEDJH�FROOHFWRU

❙ ©�PHWKRG�LQOLQLQJ�ª
❘ DYHF YpULILFDWLRQ DX FKDUJHPHQW �G\QDPLTXH� G ¶XQH FODVVH
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7HVW�GH�&RPSDWLELOLWp

-DYD&KHFN

❚ 2XWLO�GH�WHVW�GH�FRPSDWLELOLWp

❙ G�¶XQH�DSSOLFDWLRQ�RX�G�¶XQH�DSSOHW

❚ DYHF�XQH�SODWHIRUPH�-DYD

❙ 3HUVRQDO-DYD�YHUVLRQ�[�\�����

❚ /D�GHVFULSWLRQ�GH�OD�SODWHIRUPH�HW�GH�VHV
SpULSKpULTXHV�HVW�GDQV�XQ�ILFKLHU��VSF
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$QDO\VHXUV

/H[LFDO�HW�*UDPPDWLFDO

❚ 3HUPHW�GH�SURGXLUH�XQ�©�SDUVHU�ª�HQ�MDYD
j�SDUWLU�G�¶XQH�JUDPPDLUH�HW�G�¶DFWLRQV�HQ�MDYD

❚ 2XWLOV
❙ $QDO\VHXUV�*UDPPDWLFDX[��/$/5�

❘ %<$&&�-DYD

� \DFF GH %HUNHOH\ DYHF GHV DFWLRQV &�&�� RX -DYD

❘ -DFF� -DYD&XS� $17/5� 4--� «

❙ $QDO\VHXUV�/H[LFDX[
❘ -DYD/H[


