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3ODQ

❚ ,QWURGXFWLRQ

❚ /HV�EDVHV�GX�ODQJDJH�-DYD
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&LWDWLRQV

❚ &H�TXL�HVW�WUqV�LQWpUHVVDQW�DYHF�-$9$�
F
HVW�TX
LO�D�pWp�FRQoX�SRXU�O
,QWHUQHW�

❚ -DYD�HVW�SDUYHQX�j�V
LQVWDOOHU�DYHF�XQH
IDFLOLWp�WRXW�j�IDLW�pWRQQDQWH�

❚ -DYD�D�pWp�FRQoX�SRXU�RIIULU�XQH
SRUWDELOLWp�PD[LPDOH�HW�SRXU�ODLVVHU�OH
PRLQV�GH�FKRVHV�SRVVLEOHV�GpSHQGDQWHV
GH�O
LPSOpPHQWDWLRQ�
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&LWDWLRQV�VXLWH�

❚ -DYD�
❙ XQ�ODQJDJH�©�VLPSOH�ª�
❙ RULHQWp�REMHW�
❙ UpSDUWL�
❙ LQWHUSUpWp�
❙ UREXVWH��V�U��LQGpSHQGDQW�GH�O
DUFKLWHFWXUH�
SRUWDEOH��HIILFDFH��LQWpJUDQW�OHV�SURFHVVXV
OpJHUV�HW�G\QDPLTXH���
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&LWDWLRQV�VXLWH�

❙ ©�6LPSOH�ª��G
XQH�V\QWD[H�IDPLOLqUH�DX[
SURJUDPPHXUV�&�HW�&��

❙ 2ULHQWp�2EMHW��7RXW�HVW�REMHW� !��,O�IDXW
FRQFHYRLU�DLQVL�

❙ 5pSDUWL��'pYHORSSHPHQW�G
DSSOLFDWLRQV�UpSDUWLHV�
IRXUQL�GHV�FODVVHV�HW�SDTXHWDJHV�GH
FRPPXQLFDWLRQ�

❙ ,QWHUSUpWp��/H�FRGH�SURGXLW�SDU�OH�FRPSLODWHXU
Q
HVW�SDV�GX�FRGH�PDFKLQH��&
HVW�GX�E\WHFRGH�
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&LWDWLRQV��VXLWH�

❚ 5REXVWH��2EMHFWLI��ORJLFLHO�ILDEOH�
0R\HQV��W\SDJH�IRUW��SDV�GH�SRLQWHXUV�
JHVWLRQQDLUH�GH�FHOOXOHV��RX�UDPDVVH�
PLHWWHV��YpULILFDWLRQV�GH�YDOLGLWp�G
DFFqV�

❚ 6�U��(YLWHU�G
H[pFXWHU�GX�FRGH
GRPPDJHDEOH�

❚ ,QGpSHQGDQW�GH�O
DUFKLWHFWXUH�
%\WHFRGH
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&LWDWLRQV�VXLWH�

❚ 3RUWDEOH��%\WHFRGH���FRPSLODWHXU
pFULW�HQ�-DYD�HW�HQ�&�

❚ (IILFDFH��3DV�DXWDQW�TXH�GX�FRGH�FRPSLOp
HQ�FRGH�PDFKLQH��6XIILVDPPHQW�SRXU�XQH
ODUJH�FODVVH�G
DSSOLFDWLRQV�
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&LWDWLRQV�VXLWH�

❚ 3URFHVVXV�OpJHUV��$XJPHQWH
O
H[SUHVVLYLWp�G
XQ�ODQJDJH�SDU�OD
SRVVLELOLWp�GH�SOXVLHXUV�SRLQWV�GH�FRQWU{OH
GH�OD�SLOH�GH�FDOFXO�

❚ '\QDPLTXH��$FFHSWH�GH�OLHU
G\QDPLTXHPHQW�GHV�PRUFHDX[�GH�FRGHV�j
O
H[pFXWLRQ�
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&LWDWLRQV��ILQ�

❚ $YHF�-DYD�QRXV�JDJQRQV�DX�PRLQV����j
����HQ�WHPSV�GH�GpYHORSSHPHQW�SDU
UDSSRUW�j�&���

❚ -DYD�QH�UpVRXW�SDV�WRXV�OHV�SUREOqPHV�

❚ -DYD�SDUWDJH�VHV�IRQFWLRQQDOLWpV�DYHF
EHDXFRXS�GH�ODQJDJHV�HQ�DFWLYLWp�
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+LVWRULTXH

❚ ������%LOO�-R\��-DPHV�*RVOLQJ��$UWKXU�9DQ�+RII
SURSRVH�2$.��pOHFWURPpQDJHU�

❚ �����3UpVHQWDWLRQ�GH�-DYD�HQ�OLHQ�DYHF�,QWHUQHW
❚ ������$QLPDWLRQ�GH�SDJHV�:HE��-'.�����
1HWVFDSH����-90�G�¶,%0��([SORUHU���-DYD�%HDQV

❚ ������(QWUHSULVH�-DYD�%HDQV��-'.����
-DYD&DUG�-DYD26

❚ ������-DYD���3ODWIRUP
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'RFXPHQWDWLRQ�HW�ODQJDJH

❚ 'LVWULEXp�JUDWXLWHPHQW�SDU�6XQ��YHUVLRQ
FRXUDQWH�-DYD���3ODWIRUP�DOLDV�-'.����
$YHF�GHV�YHUVLRQV�SRXU�GH�QRPEUHX[�26�

❚ /D�GRFXPHQWDWLRQ�HVW�HQ�OLJQH�j
❙ KWWS���MDYD�VXQ�FRP
❙ KWWS���ZZZ�MDYDVRIW�FRP�
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'HV�(QYLURQQHPHQWV�GH
GpYHORSSHPHQW

-DYD:RUN6KRS 6XQ MDYD�VXQ�FRP

-%XLOGHU�� ,QSULVH ZZZ�LQSULVH�FRP

9LVXDO�&DIH 6\PDQWHF ZZZ�V\PDQWHF�FRP

9LVXDO�$JH ,%0 ZZZ�LEP�FRP
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'RFXPHQWDWLRQ�VXU�OD�WRLOH

❚ )DLUH�XQH�UHFKHUFKH�DYHF�OH�PRW�FOHI�MDYD���
❚ 4XHOTXHV�GLGDFWLFLHOV�IUDQFRSKRQHV�

❙ KWWS���ZZZ�LQIUHV�HQVW�IU�aFKDURQ�FRXUV-DYD�LQGH[�KWPO

❙ KWWS���ZZZ�ORULD�IU�aPROOL�MDYD�MDYD�DUWLFOH�SGI
❙ KWWS���FHGULF�FQDP�IU�aIDULQRQH�-DYD�LQGH[�KWPO
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/HV�EDVHV�GX�ODQJDJH�-DYD

5DSSHOV�VXU�OD�FRPSLODWLRQ
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6FKpPD�JpQpUDO�GH
SURGXFWLRQ�GH�FRGH

❚ /D�FRPSLODWLRQ�HVW�HIIHFWXpH�HQ�SOXVLHXUV
pWDSHV��(OOH�D�SOXVLHXUV�REMHFWLIV�
❙ 9pULILHU�OD�FRUUHFWLRQ�OH[LFDOH��V\QWD[LTXH�
❙ 9pULILHU�©�OH�SOXV�SRVVLEOH�ª�GH�VpPDQWLTXH�
W\SDJH

❙ 3URGXLUH�GX�FRGH�GDQV�XQ�ODQJDJH�SOXV�VLPSOH
❙ 3URGXLUH�©�GHV�EULTXHV�ª�GH�FRGH
DVVHPEODEOHV
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*pQpUDWLRQ�GH�&RGH
D��3URGXLUH�GX�FRGH�PDFKLQH�QDWLI

Code source

*.c/*.p /*.ml/…

C/Pascal/Caml

Code objet

*.o /*.cmx/...

Exécutable

Analyses lexicale,
syntaxique.
Typage...

Edition de liens
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$YDQWDJHV�,QFRQYpQLHQWV�
GX�FRGH�QDWLI

❚ 5DSLGLWp�G�¶H[pFXWLRQ
❚ 2EOLJDWLRQ�GH�UHFRPSLOHU�VL�O�¶RQ�FKDQJH
G�¶HQYLURQQHPHQW��$UFKLWHFWXUH��26�

❚ &KRL[�HQWUH�IRXUQLU�OH�VRXUFH�RX�OH�ELQDLUH
SRXU�OD�PDFKLQH�GX�FOLHQW�
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*pQpUDWLRQ�GH�&RGH
E��3URGXLUH�GX�FRGH�LQWHUPpGLDLUH
E\WHFRGH

Code source

*.java  /*.ml/...

Code objet

*.class/*.cmo/.
..

Machine Virtuelle

JVM /

ocamlrun/...

Analyses lexicale,
syntaxique.
Typage...

Interprété par
une Machine
Virtuelle

Javac toto.java Java toto
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$YDQWDJHV�,QFRQYpQLHQWV
GX�%\WHFRGH

❚ &RGH�SRUWDEOH
❚ &RGH�0RELOH

❚ 0RLQV�HIILFDFH�TXH�GX�FRGH�QDWLI
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3ULQFLSH�G¬·XQH�PDFKLQH
YLUWXHOOH�

Code Source

Compilateur X sur
Solaris

Compilateur Y sur
Intel

Compilateur Z sur
 DEC Alpha

Interprète sur Mac OS Interprète sur Linux Interprète  sur Win98

BYTECODE
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&RPSLODWLRQ�GH
%RQMRXU�MDYD

Bonjour.java
public class Bonjour {

public static void main (String args[]) {

        System.out.println ( "Bonjour !");

        }

}

Compilateur
JAVAC

Bonjour.class
 0 getstatic #7 <Field java.io.PrintStream out>

 3 ldc #1 <String "Bonjour !">
 5 invokevirtual #8 <Method void println(java.lang.String)>
 8 return
...
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,QWHUSUpWDWLRQ�VXU�3&�'RV

Interpréteur
JAVA pour Windows / PC

Bonjour.class
 0 getstatic #7 <Field java.io.PrintStream out>

 3 ldc #1 <String "Bonjour !">
 5 invokevirtual #8 <Method void println(java.lang.String)>
 8 return
...

Machine
Virtuelle

Java

Système
d’exploitation

Windows
PC

EXECUTION
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,QWHUSUpWDWLRQ�VXU�'HF
$OSKD�26)

Interpréteur
JAVA pour Dec Alpha

Bonjour.class
 0 getstatic #7 <Field java.io.PrintStream out>

 3 ldc #1 <String "Bonjour !">
 5 invokevirtual #8 <Method void println(java.lang.String)>
 8 return
...

Machine
Virtuelle

Java

Système
d’exploitation

Dec Alpha OSF
EXECUTION
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'RQQpHV�HW�E\WHFRGH

❚ 3RUWDEOH� !�IRUPDW�GH�GRQQpH
FRPSOqWHPHQW�VSpFLILp��LQGpSHQGDQW�GH
O�¶DUFKLWHFWXUH�

❚ /HV�W\SHV�SULPLWLIV�QH�VRQW�SDV
GLUHFWHPHQW�OHV�W\SHV�PDFKLQHV��$LQVL��OHV
HQWLHUV�RQW�XQH�UHSUpVHQWDWLRQ��XQLTXH�
LQGpSHQGDQWH�GX�FKRL[�GX�FRQVWUXFWHXU�

❚ 7UDYDLO�GH�O¶LQWHUSUqWH��FRGDJH��GpFRGDJH
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,PSRUWDQW��

❚ %LHQ�SRVLWLRQQHU�OHV�YDULDEOHV�G�¶pWDW��
❙ &/$663$7+���LQGLTXH�OH�FKHPLQ�R��VH�WURXYH�OHV
FODVVHV

❙ -$9$B+20(���UpSHUWRLUH�GH�EDVH�GX�-'.
❙ 3$7+����GRLW�FRQWHQLU�OH�UpSHUWRLUH�GX�FRPSLODWHXU�HW
GH�OD�PDFKLQH�YLUWXHOOH

❙ ÇWUH�75(6�RUGRQQp����

❚ 6LQRQ«
❙ (UUHXU�j�OD�FRPSLODWLRQ��QR�FODVV�GHI�IRXQG«�
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/HV�EDVHV�GX�ODQJDJH�-DYD

5DSSHOV�VXU�OD�322�

9LVLRQ�MDYD�GH�OD�322
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9RFDEXODLUH�GH�OD�322

❚ &ODVVH��RX�W\SH�G¶REMHWV�
❙ GpFULW�GHV��FKRVHV��D\DQW�OHV�PrPHV�SURSULpWpV�

❚ 2EMHW
❙ XQH�LQVWDQFH�GH�FODVVH

8QH�FODVVH�HVW�XQH�UHSUpVHQWDWLRQ�DEVWUDLWH
G
XQ�REMHW�

3RXU�MDYD��WRXW�HVW�GpFULW�HQ�WHUPH�GH�FODVVH�HW
G¶REMHW��3DV�G¶DXWUH�QRWLRQ�
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7RXW�HVW�REMHW�VDXI�

❚ /HV�W\SHV�SULPLWLIV�
❙ LQW��ERROHDQ��GRXEOH�«

❚ $WWHQWLRQ��OHV�FKDvQHV�VRQW�GHV�REMHWV
�FODVVH�6WULQJ�

❚ ,O�H[LVWH�SRXU�FKDTXH�W\SH�SULPLWLI�XQH�YLVLRQ�HQ
WDQW�TX¶REMHW��FODVVH�,QWHJHU�«�
❙ ,QWpUrW��XWLOLVDEOH�SDUWRXW�R��SHXW�rWUH�XQ�REMHW�
❙ ,QFRQYpQLHQW��VXUFR�W�G¶HQFRGDJH�GpFRGDJH�
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9RFDEXODLUH�GH�OD�322

❚ 0HPEUH��G¶XQH�FODVVH���&KDPSV��
0pWKRGH��&ODVVH�LQWHUQH�
❙ &KDPSV��RX�DWWULEXW�

❘ l'ensemble des membres définissant l'état d'un objet

❙ 0pWKRGH
❘ une action (fonction, procédure) qui manipule l’état

d’un objet

Principe à respecter: l’état d’un objet n’est
modifié que par l’invocation de méthodes.
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0HPEUHV�GH�FODVVH�VWDWLF

❚ 6L�XQ�PHPEUH�HVW�GpFODUp�VWDWLF�DORUV�LO�HVW
FRPPXQ�j�WRXWHV�OHV�LQVWDQFHV�GH�OD�FODVVH�

❚ 8QH�FODVVH�TXL�QH�FRPSRUWH�TXH�GHV�PHPEUHV
VWDWLF�QH�VHUW�SDV�j�FUpHU�GHV�REMHWV���
❙ 6L�WRXV�OHV�DWWULEXWV�HW�PpWKRGHV�VRQW�GH�FODVVH��LO
HVW�DEXVLI�GH�GLUH�TXH�OH�SURJUDPPH�HVW�SHQVp�HQ
322�
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0HPEUHV�GH�FODVVH

❚ ,QYRFDWLRQ�GH�O¶H[WpULHXU�G¶XQ�PHPEUH�GH
FODVVH�

QRPBFODVVH�QRPBDWWULEXWBRXBPpWKRGH
❚ 8Q�PHPEUH�TXL�Q¶HVW�SDV�GH�FODVVH�HVW�GLW
G¶LQVWDQFH��F¶HVW�OH�GpIDXW�

S
. L

ec
om

te
, V

. P
oi

rr
ie

z,
 D

. D
on

se
z 

   
   

  U
V

H
C

/IS
T

V

32

$WWULEXW�VWDWLF

❚ ([LVWH�GqV�TXH�VD�FODVVH�HVW�pYRTXpH��HQ
GHKRUV�HW�LQGpSHQGDPPHQW�GH�WRXWH
LQVWDQFLDWLRQ�

❚ 4XHO�TXH�VRLW�OH�QRPEUH�G
LQVWDQFLDWLRQV
GH�OD�FODVVH��������RX�SOXV���XQ�DWWULEXW�GH
FODVVH��L�H��VWDWLTXH��H[LVWH�HQ�XQ�HW�XQ
VHXO�H[HPSODLUH�
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0pWKRGH�VWDWLF

❚ 1H�SHXW�XWLOLVHU�GLUHFWHPHQW�DXFXQ�DWWULEXW
QL�DXFXQH�PpWKRGH�QRQ�VWDWLTXHV�GH�VD
FODVVH���XQH�HUUHXU�VHUDLW�GpWHFWpH�j�OD
FRPSLODWLRQ�

❚ 1H�SHXW�SDV�rWUH�UHGpILQLH�GDQV�OHV
FODVVHV�GpULYpHV�

❚ 2SWLPLVDWLRQ�SRVVLEOH�
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$WWULEXW�G¬·LQVWDQFH

❚ 8Q�DWWULEXW�G
LQVWDQFH�Q
H[LVWH�SDU�UDSSRUW�j�XQH
DOORFDWLRQ�PpPRLUH�TXH�GDQV�XQH�LQVWDQFH�GH
FHWWH�FODVVH�

❚ $YDQW�TX
XQH�LQVWDQFLDWLRQ�GH�OD�FODVVH��QHZ��QH
VRLW�HIIHFWXpH��O
DWWULEXW�Q
D�DXFXQH�H[LVWHQFH
SK\VLTXH�

❚ 8Q�H[HPSODLUH�G
XQ�FHUWDLQ�DWWULEXW�G
LQVWDQFH�GH
OD�FODVVH�SDU�LQVWDQFH�FUppH�
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0pWKRGH�G¬·LQVWDQFH

❚ 8QH�PpWKRGH�TXL�PDQLSXOH��HQ�OHFWXUH�RX�HQ�pFULWXUH�
GHV�DWWULEXWV�G
LQVWDQFH�GH�VD�FODVVH�GRLW�rWUH
G
LQVWDQFH��

❚ ¬�O
HQYHUV��LO�HVW��SOXV�FRUUHFW�GH�GpFODUHU�HQ�VWDWLF
XQH�PpWKRGH�Q
XWLOLVDQW�DXFXQ�DWWULEXW�RX�PpWKRGH
G�¶LQVWDQFH��QRQ�VWDWLF��GH�VD�FODVVH�

❚ /RUVTX
XQH�PpWKRGH�G
LQVWDQFH�HVW�LQYRTXpH��OD
UpIpUHQFH��WKLV��GH�O
LQVWDQFH�WUDLWpH�OXL�HVW�SDVVpH
LPSOLFLWHPHQW�
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0HPEUHV�G¬·LQVWDQFH

❚ 1RQ�VWDWLF�
❚ ,QYRTXpV�GH�O¶H[WpULHXU�FRPPH�PHPEUH
G�¶XQH�LQVWDQFH�HW�QRQ�SDV�FRPPH
PHPEUH�G�¶XQH�FODVVH�

QRPBLQVWDQFH�QRPBDWWULEXWBRXBPpWKRGH
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*HVWLRQ�GH�OD�PpPRLUH

0D&ODVVH%RXWRQ�D��E�
D�HW�E�QH�VRQW�SDV�GHV�REMHWV�PDLV�GHV�UpIpUHQFHV
VXU�GH�IXWXUV�REMHWV�

D� �QHZ�0D&ODVVH%RXWRQ��$���
D�UpIqUH�XQ�ERXWRQ�DSSHOp�$
E� �QHZ�0D&ODVVH%RXWRQ��%���
E�UpIqUH�XQ�ERXWRQ�DSSHOp�%
D� �E�����D�HW�E�UpIpUHQW�OH�PrPH�ERXWRQ�%�
/H�ERXWRQ�GH�QRP��$��Q
HVW�SOXV�UpIpUHQFp
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*HVWLRQQDLUH�GH�FHOOXOH�JF�

2X�JDUEDJH�FROOHFWRU�RX�HQFRUH�pERXHXU�RX�ELHQ
PrPH�UDPDVVH�PLHWWHV

❚ &KDUJp�GH�GpWHFWHU�OHV�REMHWV�GHYHQXV
LQDFFHVVLEOHV�

❚ *DLQ�GH�ILDELOLWp��SDV�GH�GpVDOORFDWLRQ�HUURQpH�
❚ $�XQ�FR�W��SURJUDPPH�FRQFXUUHQW�
❚ 1¶HVW�SDV�XQH�H[FOXVLYLWp�GH�-DYD��6PDOOWDON�����
/LVS��2FDPO�����
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9RFDEXODLUH�GH�OD�322�
(QFDSVXODWLRQ

❚ 'HX[�VHQV
❙ 5HJURXSHU�GHV�FDUDFWpULVWLTXHV�DX�VHLQ�G�¶XQH
FODVVH��3ULQFLSH�GH�322�

❙ &DFKHU�FHUWDLQV�PHPEUHV�G�¶XQH�FODVVH�j
FHUWDLQHV�DXWUHV�FODVVHV��DYHF�XQ�FKRL[
pYHQWXHO�GDQV�OHV�QLYHDX[�GH�FRQILGHQWLDOLWp�
(Q�MDYD��FRUUHVSRQG�DX[�PRGLILHXUV�GH
YLVLELOLWp��SURWHFWHG��SULYDWH��SXEOLF
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(QVHPEOHV�GH�FODVVHV�HQ�MDYD�

❚ ,O�HVW�SRVVLEOH�GH�UDQJHU�OHV�FODVVHV�VHORQ
GHV�HQVHPEOHV�DSSHOpV�SDTXHWDJHV
�SDFNDJH��

❚ /HV�UqJOHV�GH�YLVLELOLWp�HQWUH�OHV�FODVVHV�HW
HQWUH�OHV�DWWULEXWV�HW�PpWKRGHV�TX
HOOHV
FRQWLHQQHQW�GpSHQGHQW�GH�O
DSSDUWHQDQFH
RX�QRQ�j�XQ�PrPH�SDTXHWDJH�
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9RFDEXODLUH�GH�OD�322
�+pULWDJH

❚ SHUPHW�GH�GpFULUH�GHV�FODVVHV�GH�SOXV�HQ�SOXV
SUpFLVHV��KpULWDQW�GHV�FDUDFWpULVWLTXHV�GH�FODVVHV
SOXV�JpQpUDOHV�

❚ &ODVVH�GpULYpH�RX�VRXV�FODVVH�RX�FODVVH�ILOOH
❚ 6XUFODVVH�RX�FODVVH�PqUH

/HV�PHPEUHV�KpULWpV�QH�SHXYHQW�SDV�DYRLU�XQH
YLVLELOLWp�SOXV�IDLEOH�GDQV�OHV�FODVVHV�ILOOHV�TXH
GDQV�OD�FODVVH�PqUH�
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8Q�SUHPLHU�SURJUDPPH

�&H�ILFKLHU�V
DSSHOOH�3UHPLHU�MDYD
FRPSLOHU�DYHF�MDYDF�3UHPLHU�MDYD
H[pFXWHU�DYHF�MDYD�3UHPLHU
�
FODVV�3UHPLHU^
��SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJ�
��^6\VWHP�RXW�SULQWOQ��%RQMRXU���`
`
�$�O
H[pFXWLRQ��RQ�REWLHQW���%RQMRXU�
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8QH�SUHPLqUH�©¬YUDLH¬ª
FODVVH

FODVV�(FULWXUH�^
��FKDvQH�HVW�XQ�DWWULEXW�GH�OD�FODVVH�(FULWXUH�
����TXL�GRLW�FRQWHQLU�XQH�UpIpUHQFH�YHUV�XQH�LQVWDQFH�GH�OD
FODVVH�6WULQJ�

�������6WULQJ�FKDvQH� ����
���PpWKRGH�GH�OD�FODVVH�(FULWXUH
�������YRLG�pFULUH�6WULQJ�DXWUH&KDvQH�^
���������6\VWHP�RXW�SULQW�FKDvQH��
���������6\VWHP�RXW�SULQWOQ�DXWUH&KDvQH��`
�����`
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8Q�©¬YUDL¬ª�SURJUDPPH

FODVV�3RXU6DOXHU�^
�������SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJ�^
��������(FULWXUH�pFULYDLQ�
��������pFULYDLQ� �QHZ�(FULWXUH���
��������pFULYDLQ�FKDvQH� ���%RQMRXU�������������

pFULYDLQ�pFULUH��j�WRXV���
��������pFULYDLQ�FKDvQH� ��HW�ERQ�FRXUDJH���
��������pFULYDLQ�pFULUH��SRXU�MDYD���`
�����`
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5HPDUTXHV

❚ 8Q�QRP�GH�FODVVH�FRPPHQFH�SDU�XQH�PDMXVFXOH�
❚ /HV�GHX[�FODVVHV�SHXYHQW�rWUH�GDQV�XQ�PrPH�ILFKLHU�
❚ /H�ILFKLHU�GRLW�DYRLU�OH�PrPH�QRP�TXH�OD�FODVVH�TXL
FRQWLHQW�XQH�PpWKRGH�SXEOLF�PDLQ��LFL�3RXU6DOXHU�MDYD�

❚ ,O�SHXW�\�DYRLU�DX�SOXV�XQH�FODVVH�DYHF�XQH�PpWKRGH
PDLQ�GDQV�XQ�ILFKLHU

❚ ,O�\�DXUD�DXWDQW�GH�ILFKLHU��FODVV�SURGXLW�SDU�OH
FRPSLODWHXU�TX¶LO�\�D�GH�FODVVH�GDQV�OH�ILFKLHU��MDYD

❚ (YLWHU�OHV�DFFHQWV�GDQV�OHV�QRPV�GHV�FODVVHV� !�SE�DYHF
OHV�V\VWqPHV�GH�ILFKLHUV
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&RQVWUXFWHXU

❚ 7RXWH�FODVVH�FRPSRUWH�DX�PRLQV�XQ�FRQVWUXFWHXU�
❚ 8Q�FRQVWUXFWHXU�HVW�XQH�PpWKRGH�TXL�D�OH�PrPH
QRP�TXH�OD�FODVVH�

❚ 6L�OH�SURJUDPPHXU�Q�¶HQ�VSpFLILH�SDV��OH
FRPSLODWHXU�HQ�UDMRXWH�XQ�TXL�QH�FRPSRUWH
TX¶XQH�VHXOH�LQVWUXFWLRQ��VXSHU����F¶HVW�j�GLUH
DSSHO�DX�FRQVWUXFWHXU�GH�OD�FODVVH�PqUH�
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&RQVWUXFWHXU

❚ ,QLWLDOLVHU�OHV�DWWULEXWV�GH�O�¶LQVWDQFH�FUppH�

❚ ,O�SHXW�\�DYRLU�SOXVLHXUV�FRQVWUXFWHXUV�FDU
SOXVLHXUV�PDQLqUH�G�¶LQLWLDOLVHU�

❚ 7RXW�FRQVWUXFWHXU�G¶XQH�FODVVH�ILOOH�FRPPHQFH�SDU
IDLUH�DSSHO�j�XQ�FRQVWUXFWHXU�GH�OD�PqUH
❙ LPSOLFLWHPHQW��VXSHU��

❙ H[SOLFLWHPHQW��VXSHU�DUJV�
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([HPSOHV�GH
&RQVWUXFWHXUV

FODVV�6HJPHQW^
��LQW�JDXFKH�
��LQW�ODUJHXU�
��LQW�GURLWH�
��6HJPHQW�LQW�J��LQW�G��
����^JDXFKH� �J��GURLWH� �G��ODUJHXU� �G�J�`
��6HJPHQW�6HJPHQW�RULJ��LQW�GHS��
����^WKLV�RULJ�JDXFKH�GHS�RULJ�GURLWH�GHS��`
`
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([HPSOH�LQFRUUHFW

FODVV�6HJPHQW^
��LQW�JDXFKH�
��LQW�ODUJHXU�
��LQW�GURLWH�
��6HJPHQW�LQW�J��LQW�G��
����^JDXFKH� �J��GURLWH� �G��ODUJHXU� �G�J�`
��6HJPHQW�LQW��ODUJ��LQW�J��
����^WKLV�J�J�ODUJ��`
`
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9RFDEXODLUH�GH
SURJUDPPDWLRQ��6XUFKDUJH

❚ (FULUH�SOXVLHXUV�PpWKRGHV�GH�PrPH�QRP�GDQV
XQH�FODVVH�

❚ /HV�PpWKRGHV�GRLYHQW�GLIIpUHU�SDU�OH�QRPEUH
GHV�DUJXPHQWV��RX�SDU�OH�W\SH�GHV�DUJXPHQWV�

❚ $YRLU�SOXVLHXUV�FRQVWUXFWHXUV�HVW�XQ�FDV
SDUWLFXOLHU�GH�VXUFKDUJH�
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6XUFKDUJH�GHV�RSpUDWHXUV

❚ (VW�LQWHUGLWH�HQ�-DYD

❚ ([FHSWLRQ��O�¶RSpUDWHXU���HVW�VXUFKDUJp�

F�¶HVW�O�¶DGGLWLRQ�HW�OD�FRQFDWpQDWLRQ�GH

FKDvQHV�GH�FDUDFWqUHV
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([HPSOH�G¬·KpULWDJH

Voiture

nbrDePlaces

conducteurs

passagers

Camion

tonnage

chargement

Véhicule

marque, immatriculation, propriétaire,année

avancer() reculer() gauche() droite()
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6TXHOHWWH�GH�YpKLFXOH

FODVV�9HKLFXOH�^
������� 6WULQJ�PDUTXH�
� 6WULQJ�LPPDWULFXODWLRQ�

6WULQJ�SURSULpWDLUH�
������� LQW�DQQpH�

LQW�SRV[�
��� LQW�SRV\�

9HKLFXOH��
9HKLFXOH�LQW�[��LQW�\�6WULQJ�P��6WULQJ�L�6WULQJ

S��LQW�D�^���LQLWLDOLVDWLRQ�SDU�OHV�DUJXPHQWV`
�������«`
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6TXHOHWWH�GH�9RLWXUH

FODVV�9RLWXUH�H[WHQGV�9HKLFXOH�^
�SULYDWH�LQW�QEU'H3ODFH�
�SULYDWH�6WULQJ�SDVVDJHUV>@�
�SURWHFWHG�/LQNHG/LVW�FRQGXFWHXUV�
�9RLWXUH�LQW�SODFHV��6WULQJ�F���LQW�[��LQW�\��6WULQJ�P�
6WULQJ�L��6WULQJ�S��LQW�D�^

�� VXSHU�[���\��P���L��S��D��
QEU'H3ODFH SODFHV�
SDVVDJHUV� �QHZ�6WULQJ>SODFHV@�
FRQGXFWHXUV� �QHZ�/LQNHG/LVW���
FRQGXFWHXUV�DGG�F���`���
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5HGpILQLWLRQ

❚ 2Q�SHXW�UHGpILQLU�XQH�PpWKRGH�GpILQLH�GDQV�XQH�FODVVH�j
O
LQWpULHXU�G
XQH�FODVVH�GpULYpH�

❚ ,O�IDXW�TXH�OD�PpWKRGH�UHGpILQLH�DLW
❙ PrPH QRP�

❙ PrPHV W\SHV HW QRPEUH G
DUJXPHQWV

❙ PrPH W\SH GH UHWRXU TXH OD PpWKRGH G
RULJLQH�

❚ /
LQWHUSUqWH�FKHUFKH�OD�GpILQLWLRQ�G
XQH�PpWKRGH
LQYRTXpH�j�SDUWLU�GH�OD�FODVVH�GH�O
LQVWDQFH�FRQFHUQpH�

❚ /D�SUHPLqUH�LPSODQWDWLRQ�UHQFRQWUpH�HQ�UHPRQWDQW�OD
KLpUDUFKLH�GH�FODVVHV�HVW�FHOOH�FKRLVLH�
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5HGpILQLWLRQ�HW�VXSHU

❚ /H�PRW�UpVHUYp�VXSHU�SHUPHW�GH�IDLUH�DSSHO�j�OD
PpWKRGH�GpILQLH�GDQV�OD�FODVVH�PqUH��VXSHU�S�HVW�XQ
DSSHO�j�OD�PpWKRGH�S�GH�OD�FODVVH�PqUH�

FODVV 7KDW ^
SURWHFWHG 6WULQJ QP��^UHWXUQ �7KDW��``

FODVV 0RUH H[WHQGV 7KDW ^
SURWHFWHG 6WULQJ QP��^UHWXUQ �0RUH��`
SURWHFWHG YRLG SULQW10��^

7KDW VUHI  QHZ 0RUH���
6\VWHP�RXW�SULQWOQ�WKLV�QP����
6\VWHP�RXW�SULQWOQ�VXSHU�QP����` `

FODVV 7HVW6XSHU ^
SXEOLF VWDWLF YRLG PDLQ�6WULQJ DUJV>@�^

0RUH S  QHZ 0RUH���
S�SULQW10���``
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/H�PRGLILHXU�ILQDO

❚ 8QH�PpWKRGH�ILQDOH�QH�SHXW�SDV�rWUH

UHGpILQLH�GDQV�XQH�FODVVH�GpULYpH�

❚ 8QH�FODVVH�ILQDOH�QH�SHXW�SDV�rWUH�GpULYpH

❚ 8Q�DWWULEXW�ILQDO�QH�SHXW�SDV�rWUH�PRGLILp
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0pWKRGH�ILQDOH

❚ 'pFODUpH�DYHF�ILQDO
❚ /H�FRQWUDLUH�G
XQH�PpWKRGH�ILQDOH�HVW�XQH
PpWKRGH�YLUWXHOOH�RX�GLIIpUpH��3DU�GpIDXW�
WRXWH�PpWKRGH�HVW�GRQF�YLUWXHOOH�

❚ ,QWpUrWV�
❙ �O�¶DSSHO�j�XQH�PpWKRGH�GpFODUpH�ILQDOH�SHXW
rWUH�RSWLPLVp�SDU�OH�FRPSLODWHXU��©�LQOLQLQJ�ª�

❙ 6pFXULVDWLRQ�DFFUXH�
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&ODVVH�DEVWUDLWH

❚ 0pWKRGH�DEVWUDLWH�
❙ PpWKRGH�GpFODUpH�HW�QRQ�GpILQLH��PRW�FOHI�
DEVWUDFW

❚ &ODVVH�DEVWUDLWH�
❙ FODVVH�TXL�FRQWLHQW�DX�PRLQV�XQH�PpWKRGH
DEVWUDLWH

❙ 3DV�G�¶LQVWDQFH�G�¶XQH�FODVVH�DEVWUDLWH��FH�QH
VHUDLW�SDV�FRQFUHW��6HXOH�SRVVLELOLWp��GpULYHU
MXVTX¶j�XQH�QRQ�DEVWUDLWH�
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)LJXUHV

/LVWH�GH�ILJXUHV�FRPSRUWDQW�GHV�FHUFOHV�HW
GHV�UHFWDQJOHV��SRVVLELOLWp�G
REWHQLU�XQH
OLVWH�GHV�SpULPqWUHV�

,PSRUW�MDYD�XWLO�
DEVWUDFW�FODVV�)LJXUH�^
����������������3RLQW�RULJ�
����������������)LJXUH�3RLQW�R� R̂ULJ QHZ�3RLQW�R��`
����������������DEVWUDFW�GRXEOH�SpULPqWUH���
���������������`
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&HUFOHV�HW�UHFWDQJOHV

FODVV�&HUFOH�H[WHQGV�)LJXUH^
���SULYDWH�VWDWLF�ILQDO�GRXEOH�SL� ����������
���GRXEOH�UD\RQ�
���&HUFOH�3RLQW�FHQWUH�GRXEOH�U�^VXSHU�FHQWUH��UD\RQ U�`
���GRXEOH�SpULPqWUH��^UHWXUQ��SLUD\RQ�``
FODVV�5HFWDQJOH�H[WHQGV�)LJXUH^
���GRXEOH�/;�GRXEOH�/<�
���5HFWDQJOH�3RLQW�LJ�GRXEOH�O[��GRXEOH�O\�^VXSHU�LJ��/; O[�/< O\�`
����GRXEOH�SpULPqWUH��^UHWXUQ���/;�/<��``
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/LVWH�GH�ILJXUHV�HW
SpULPqWUHV

«
OI� �QHZ�/LQNHG/LVW���
OS� �QHZ�/LQNHG/LVW���
IRU��L� ��L���L����OI�DGG�QHZ�&HUFOH������
IRU��L� ��L���L����OI�DGG�QHZ�5HFWDQJOH������
/LVW,WHUDWRU�H� OI�OLVW,WHUDWRU����
ZKLOH�H�KDV1H[W���^OS�DGG�H�QH[W���SpULPqWUH����`
���
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*pQpULFLWp

❚ 8QH�VWUXFWXUH�HVW�JpQpULTXH�VL�HOOH�SHXW
FRQWHQLU�Q�¶LPSRUWH�TXHO�W\SH�GH�GRQQpH

❚ 8QH�PpWKRGH�HVW�JpQpULTXH�VL�HOOH
V�¶DSSOLTXH�j�Q�¶LPSRUWH�TXHOOH�LQVWDQFH
G�¶XQH�VWUXFWXUH�JpQpULTXH�

❚ ([HPSOH��OH�WUL��O�¶LWpUDWLRQ��«
❚ ,PSODQWp�HQ�MDYD�SDU�XQH�UDFLQH�XQLTXH�
2EMHFW
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+pULWDJH�PXOWLSOH

❚ -DYD�LQWHUGLW�TX¶XQH�FODVVH�KpULWH�GH�SOXV
G¶XQH�FODVVH�

❚ 7RXWH�FODVVH�KpULWH�G¶XQH�FODVVH�HW�G¶XQH
VHXOH��H[FHSWLRQ��OD�FODVVH�2EMHFW �UDFLQH
GH�OD�KLpUDUFKLH��Q¶D�SDV�GH�PqUH��
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,QWHUIDFHV

❚ OH�SRLQW�OLPLWH�G
XQH�FODVVH�DEVWUDLWH�
❙ �3DV�GH�FKDPSV�VDXI�GHV�FRQVWDQWHV
❙ 7RXWHV�OHV�PpWKRGHV�VRQW�DEVWUDLWHV

❚ V\QWD[H�LQWHUIDFH�[[[�^���`
H[HPSOH�

��LPSRUW MDYD�XWLO��
LQWHUIDFH ,QVWUXPHQW ^
LQW GLDSDVRQ  ���� �� VWDWLF 	 ILQDO� &RPSLOH�WLPH FRQVWDQW
YRLG SOD\��� �� $XWRPDWLTXHPHQW SXEOLF
6WULQJ ZKDW��� �� 3DV GH FRUSV GH PpWKRGH
YRLG DGMXVW��� `
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,QVWUXPHQWV�VXLWH

FODVV 9HQWV LPSOHPHQWV ,QVWUXPHQW ^
SXEOLF YRLG SOD\��^6\VWHP�RXW�SULQW��9HQWV�SOD\�����`
SXEOLF 6WULQJ ZKDW�� ^ UHWXUQ �9HQWV�� `
SXEOLF YRLG DGMXVW�� ^`
`
FODVV 3HUFXVVLRQ LPSOHPHQWV ,QVWUXPHQW ^
SXEOLF YRLG SOD\��^6\VWHP�RXW�SULQW��3HUFXVVLRQ�SOD\�����`
SXEOLF 6WULQJ ZKDW�� ^UHWXUQ �3HUFXVVLRQ�� `
SXEOLF YRLG DGMXVW�� ^`
`
FODVV &XLYUHV H[WHQGV 9HQWV ^
SXEOLF YRLG SOD\��^6\VWHP�RXW�SULQW��&XLYUHV�SOD\�����`
SXEOLF YRLG DGMXVW��^6\VWHP�RXW�SULQW��&XLYUHV�DGMXVW����� `
`
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+pULWDJH�PXOWLSOH�HW
LQWHUIDFH

❚ +pULWHU�G�¶XQH�VHXOH�FODVVH
❙ pWHQGUH�XQH�VHXOH�FODVVH

❚ ,PSODQWHU�XQH�RX�SOXVLHXUV�LQWHUIDFHV
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+pULWDJH�PXOWLSOH�HW
LQWHUIDFH

❚ &DV�GH�O�¶KpULWDJH�HQ�'LDPDQW
class A {int a;void ma(){};}
class B extends A {int b;void mb(){ };}
class C extends A {int c;void mc(){ };}
interface C_intf extends C { }
class D extends B implements C_intf {

  int d; C oc;
  D(){super(); oc=new C();}
  void mc() { oc.mc(); }

}

$

'

% &
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/HV�EDVHV�GX�ODQJDJH�-DYD

,QVWUXFWLRQV�GH�FRQWU{OH

S
. L

ec
om

te
, V

. P
oi

rr
ie

z,
 D

. D
on

se
z 

   
   

  U
V

H
C

/IS
T

V

70

/HV�FRPPHQWDLUHV

❚ 6XU�XQH�VHXOH�OLJQH��
���FHFL�HVW�XQ�FRPPHQWDLUH

❚ 6XU�SOXVLHXUV�OLJQHV��
��FHFL�HVW�XQ�FRPPHQWDLUH�SOXV
ORQJ�«��

❚ SRXU�-DYD'RF��GRFXPHQWDWLRQ�DXWRPDWLTXH���
���FRPPHQWDLUH�SRXU�MDYD'RF
�EODK�EODK«
�
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/HV�W\SHV�pOpPHQWDLUHV

1RP 7DLOOH ([HPSOH
E\WH � �
VKRUW �� �
LQW �� ���
ORQJ �� �/
IORDW �� ����
GRXEOH �� ���G
ERROHDQ � WUXH�RX�IDOVH
FKDU ����81,&2'(� µ�D�¶��µ�?X�����¶
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9DULDEOHV���

❚ 'pFODUDWLRQV����W\SH!��LGHQW�!�> �H[S@�
❙ LQW�[� ����
❙ IORDW�I�

❚ /H�FRPSLODWHXU�FRQWU{OH� O¶LQLWLDOLVDWLRQ
❙  !�SDV�G�¶LQLWLDOLVDWLRQ�DXWRPDWLTXH
❙ H[���YDULDEOH�L�PD\�QRW�KDYFH�EHHQ�LQLWLDOL]HG

❚ 8QH�YDULDEOH�SHXW�rWUH�GpFODUpH� ILQDOH��
❙ H[���SXEOLF PHWK �ILQDO LQW [� ^

LQW \  [��� 2.
[  [��� `` (55(85
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7DEOHDX[

❚ 7DEOHDX[� �REMHWV�UpIpUHQFpV
❙ 'pFODUDWLRQ��

❘ LQW WDEOHDX�>@�

❘ LQW>@ WDEOHDX��

❘ LQW PDWULYH>@>@�

❘ LQW>@ [�\>@� pTXLYDOHQW j LQW [>@� \>@>@�

❙ XWLOLVDWLRQ��
❘ H[HPSOH GH PpWKRGH GLVSR� OHQJWK

❘ $OORFDWLRQ HW LQLWLDOLVDWLRQ �

LQW WDE�>@  QHZ LQW>��@�

LQW WDE�>@  ^�� �� �� �`�
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7DEOHDX[����

❚ 8WLOLVDWLRQ�FRUUHFWH��
LQW�WDE�>@� �QHZ�LQW>��@�
WDE�>�@� ��������2.
WDE�>��@� ����������(55(85

❚ /HV�FKDvQHV�GH�FDUDFWqUHV�QH�SHXYHQW�SDV�rWUH
PDQLSXOpHV�FRPPH�XQ�WDEOHDX�GH�FDUDFWqUHV�

❚ /H�WDEOHDX�Q��¶HVW�SDV�XQ�W\SH�pOpPHQWDLUH� !�XQH
YDULDEOH�GH�W\SH�WDEOHDX�HVW�GRQF�XQH�UpIpUHQFH�VXU�XQ
WDEOHDX��XWLOLVDWLRQ�GH�QHZ�SRXU�FUpHU�OH�WDEOHDX�
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,I«HOVH

❚ LI�H[SUHVVLRQ�ERROpHQQH��^
LQVWUXFWLRQV

`�HOVH�^
LQVWUXFWLRQV

`� ���/H�EORF�HOVH�HVW�RSWLRQQHO
❚ ([HPSOH��

LI�L � �� L ��

LI�HUURU� ^
ILQ  WUXH�
L  ��

` HOVH L���
LI�L� L �� �� 121� FDU L Q ¶HVW SDV ERROpHQ
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VZLWFK

❚ VZLWFK��H[SUHVVLRQ��^
FDVH�H[SU��

LQWUXFWLRQV�
>EUHDN�@

«
GHIDXOW�

LQVWUXFWLRQV�
>EUHDN�@
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%RXFOH�IRU

❚ IRU�LQLW��WHVW��LQFUpPHQW��^
LQVWUXFWLRQV�

`
❚ ([HPSOH��

LQW�L�
IRU�L ���L�������L����^

6\VWHP�RXW�SULQWOQ�L��
`

❚ ,O�HVW�SRVVLEOH�GH�GpFODUHU�OD�YDULDEOH�GDQV�OD�ERXFOH�IRU
❙ IRU�LQW�L� �����
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:KLOH�HW�GR«ZKLOH

❚ ZKLOH�H[SUHVVLRQBERROpHQQH��^
LQVWUXFWLRQV�

`
❚ GR�^

LQVWUXFWLRQV�
`�ZKLOH��H[SUHVVLRQBERROpHQQH��
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(W�PDLQWHQDQW���

,O�IDXW�EHDXFRXS
SUDWLTXHU���
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/HV�EDVHV�GX�ODQJDJH�-DYD

8Q�SHWLW�SURJUDPPH�SRXU
FRPPHQFHU���
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/H�-HX�)L]]%X]]���

❚ &RGH�����7HVW)L]]%X]]�MDYD
FODVV )L]]%X]]^

LQW WRXU�

YRLG MRXH ��^

LI ��WRXU���  ��^

LI ��WRXU���  �� 6\VWHP�RXW�SULQW�© )L]]EX]] ª��

HOVH 6\VWHP�RXW�SULQW�© )L]] ª��`

HOVH LI ��WRXU���  �� 6\VWHP�RXW�SULQW�©EX]] ª��

HOVH 6\VWHP�RXW�SULQW�WRXU��

6\VWHP�RXW�SULQW�© ª��

LI �WRXU���  �� 6\VWHP�RXW�SULQWOQ���

`�

`
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/H�SRLQW�G¬·HQWUpH���

FODVV 7HVW)L]]%X]]^

VWDWLF LQW %RUQHVXS ���

VWDWLF )L]]%X]] IL]]EX]]  QHZ )L]]%X]]���

SXEOLF VWDWLF YRLG PDLQ�6WULQJ DUJY>@�^

&RPSWHXU FSW  QHZ &RPSWHXU���

ZKLOH �� &SW�HTXDOV�%RUQVXS��^

FSW�LQFU���

IL]]EX]]�WRXU FSW�YDO&RPSWHXU���

IL]]EX]]�MRXH���

`

`�

`
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(W�OH�FRPSWHXU�"

FODVV�&RPSWHXU^
LQW�FRQWHQWV�
&RPSWHXU���^FRQWHQWV ��`
YRLG�LQFU��^FRQWHQWV���`
ERROHDQ�HTXDOV�LQW�M��^UHWXUQ�FRQWHQWV  M��`

LQW�YDO&RPSWHXU��^UHWXUQ�FRQWHQWV��`�
`
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/HV�EDVHV�GX�ODQJDJH

8Q�SHX�SOXV�FRPSOH[H���
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/D�&ODVVH�5RERW

❚ 8Q�URERW�HVW�XQ�REMHW�TXL��
❙ GLVSRVH�GH���DWWULEXWV��

❘ 6RQ QRP� VD SRVLWLRQ ; HW < HW VRQ RULHQWDWLRQ

❙ GH���PpWKRGHV��
❘ 6H GpSODFHU� HW WRXUQHU j GURLWH

❚ 7RXW�OHV�5RERW�RQW�HQ�FRPPXQV�OD�UHSUpVHQWDWLRQ�GH
O�¶RULHQWDWLRQ��
❙ 1RUG� ����(VW� ����6XG� ���HW�2XHVW� ��

❚ (FULUH�OD�FODVVH�5RERW
❚ (FULUH�XQH�FODVVH�TXL�WHVW�5RERW
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/D�&ODVVH�5RERW��VXLWH�

❚ 'pILQLU���FRQVWUXFWHXUV�GLIIpUHQWV�SRXU� LQVWDQFLHU
OD�FODVVH�5RERW��
❙ 8Q�FRQVWUXFWHXU�SDU�GpIDXW��TXL�SODFH�OH�5RERW�HQ
������HW�RULHQWp�DX�1RUG

❙ 8Q�FRQVWUXFWHXU�TXL�SHUPHW�GH�IRXUQLU�FRRUGRQQpHV�
QRP�HW�RULHQWDWLRQ�HQ�SDUDPqWUH

❙ XQ�FRQVWUXFWHXU�TXL�SODFH�OH�URERW�HQ�IRQFWLRQ�G�¶XQ
URERW�GpMj�H[LVWDQW��RQ�IRXUQLUD�OD�UpIpUHQFH�GX
SUHPLHU�URERW�HW�OH�QRP�TXH�O�¶RQ�YHXW�GRQQHU�DX
QRXYHDX�
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/HV�EDVHV�GX�ODQJDJH�-DYD

1RWLRQV�GH�O¬·$3,�-DYD
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/·DLGH�RX�GRFXPHQWDWLRQ
HQ�OLJQH

❚ 7RXWHV�OHV�$3,�GX�-'.�VRQW�GRFXPHQWpHV�
$X�IRUPDW�KWPO�
MGN������GRFV�DSL�LQGH[�KWPO

❚ &HV�$3,�VRQW�WUqV�SXLVVDQWHV��DOORQV�YRLU�j
TXRL�FRUUHVSRQG�XQH�FROOHFWLRQ�

❚ 3XLV�QRXV�SDUFRXUURQV�UDSLGHPHQW�OHV�$3,�
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-DYD�ODQJ

Object

Boolean

Character

Class

Math

Number

Process

Runtime

String

StringBuffer

System

Thread

ThreadGroup

Throwable

Double

Float

Integer

Long

Runnable

Clonable
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MDYD�ODQJ�6WULQJ

❚ /D�FODVVH�String �UHSUpVHQWH�XQH�FKDvQH�GH�char
�HQFRGDJH�81,&2'(�VXU����ELWV�
❙ /D QRWDWLRQ OLWpUDO

❘ 6WULQJ VWU  �DEF��

❙ HVW WUDQVIRUPpH SDU OH FRPSLODWHXU HQ

❘ FKDU GDWD>@  ^
D
� 
E
� 
F
`�

❘ 6WULQJ VWU  QHZ 6WULQJ�GDWD��

❚ ([HPSOHV
❘ 6\VWHP�RXW�SULQWOQ��DEF���

❘ 6WULQJ FGH  �FGH��

❘ 6\VWHP�RXW�SULQWOQ��DEF� � FGH��

❘ 6WULQJ F  �DEF��VXEVWULQJ������

❘ 6WULQJ G  FGH�VXEVWULQJ��� ���
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MDYD�ODQJ�6WULQJ%XIIHU

❚ /D�FODVVH�StringBuffer �UHSUpVHQWH�DXVVL�XQH�FKDvQH�GH
char PDLV�HOOH�HVW�LPSODQWpH�GH�IDoRQ�j�UHQGUH
SHUIRUPDQWHV�OHV�RSpUDWLRQV�GH�FKDvQHV��FRQFDWpQDWLRQ�
LQVHUWLRQ��«��

❚ /H�FRPSLODWHXU�O�¶XWLOLVH�SRXU�WUDQVIRUPHU��
❘ )ORDW�FRWH��6WULQJ�UHS�����
❘ UHS� ���FRWH�YDXW�����FRWH��������

❚ HQ��
❘ UHS� �QHZ�6WULQJ%XIIHU���DSSHQG��FRWH�YDXW���?
❘ �����������DSSHQG�FRWH��DSSHQG�������WR6WULQJ��

S
. L

ec
om

te
, V

. P
oi

rr
ie

z,
 D

. D
on

se
z 

   
   

  U
V

H
C

/IS
T

V

92

MDYD�ODQJ�2EMHFW

❚ /D�FODVVH�Object �HVW�OD�FODVVH�UDFLQH�GH�OD�KLpUDUFKLH�GHV
FODVVHV�-DYD

❚ /HV�PpWKRGHV�VXLYDQWHV�VRQW�LPSODQWpHV�SDU�WRXWH
FODVVH�\�FRPSULV�OHV�WDEOHDX[�>@

❘ FORQH��
❘ HTXDOV�2EMHFW�
❘ ILQDOL]H��
❘ JHW&ODVV��
❘ KDVK&RGH��
❘ WR6WULQJ��
❘ ZDLW������QRWLI\������QRWLI\$OO����
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MDYD�ODQJ�&ODVV

❚ /D�FODVVH�Class �UHSUpVHQWH�XQH�FODVVH�MDYD�
❚ (OOH�Q
HVW�SDV�LQVWDQFLDEOH
❚ (OOH�SHUPHW�GH�FUpHU�G\QDPLTXHPHQW�GHV�QRXYHOOHV
LQVWDQFHV��PDLV�VHXO�OH�FRQVWUXFWHXU�SDU�GpIDXW�HVW
DSSHOp�

Class  classname = Class.forName ("java.util.date");
Date d = (Date) classname.newInstance ();

System.out.println("Date : " + d);
// Sat Jan 18 12:10:36 GMT+0100 1997

Integer i = classname.getMethod("getMinutes", null).invoke(d,
null);
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-DYD�XWLO

Object

BitSet

Date

Observable

Random

StringTokenizer

Vector

Dictionary Hashtable Properties

Stack
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/D�FODVVH�-DYD�XWLO

❚ 7UqV�VRXYHQW�XWLOLVpH��
❙ /HV�FODVVHV�9HFWRU�HW�6WDFN�SRXU�VWRFNHU�GHV
REMHWV�GDQV�GHV�]RQHV�GH�WDLOOH�YDULDEOH

❙ /D�FODVVH�6WULQJ7RNHQL]HU�SRXU�GpFRXSHU�XQH
FKDvQH�GH�FDUDFWqUHV�HQ�PRWV

❙ /H�PpFDQLVPH�REVHUYHU�2EVHUYDEOH�SRXU
SUpYHQLU�XQ�REMHW�GH�OD�PRGLILFDWLRQ�G�¶XQ
DXWUH�REMHW

❙ «�FRQVXOWH]�OH�7XWRULDO�-DYD����
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/D�FODVVH�9HFWRU��
XQ�WDEOHDX�G¬·REMHWV

❚ 8Q�9HFWRU�VH�FRPSRUWH�FRPPH�XQ�WDEOHDX��PDLV
❙ LO�SHXW�JURVVLU�DXWRPDWLTXHPHQW

❘ $�OD�FUpDWLRQ��RQ�SHXW�LQGLTXHU�XQH�WDLOOH�LQLWLDOH�HW�XQ
LQFUpPHQW�HQ�FDV�GH�UHPSOLVVDJH��VDQV�TXRL��OD�WDLOOH
GRXEOH�j�FKDTXH�IRLV�

❙ LO�SURSRVH�GLIIpUHQWHV�PpWKRGHV�SRXU�WUDYDLOOHU��
❘ SXEOLF ILQDO V\QFKURQL]HG YRLG DGG(OHPHQW�2EMHFW QHZ(OHPHQW�

❘ SXEOLF ILQDO V\QFKURQL]HG YRLG ,QVHUW(OHPHQW�2EMHFW QHZ(OHPHQW�
LQW LQGH[� WKURZV $UUD\,QGH[RXWRI%RXQGV([FHSWLRQ

❘ SXEOLF ILQDO V\QFKURQL]HG YRLG 6HW(OHPHQW$W�2EMHFW QHZ(OHPHQW�
LQW LQGH[� WKURZV $UUD\,QGH[RXWRI%RXQGV([FHSWLRQ
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$FFqV�DX[�pOpPHQWV

❚ 2Q�QH�SHXW�SDV�XWLOLVHU�G�¶LQGH[DWLRQ
❚ 0pWKRGHV�VSpFLDOLVpHV��

❙ SXEOLF�ILQDO�V\QFKURQL]HG�2EMHFW�(OHPHQW$W�LQW�LQGH[�
WKURZV�$UUD\,QGH[RXWRI%RXQGV([FHSWLRQ

❙ SXEOLF�ILQDO�V\QFKURQL]HG�2EMHFW�)LUVW(OHPHQW��
WKURZV�1R6XFK(OHPHQW([FHSWLRQ

❙ SXEOLF�ILQDO�V\QFKURQL]HG�2EMHFW�/DVW(OHPHQW���WKURZV
1R6XFK(OHPHQW([FHSWLRQ

❚ $XWUHV�PpWKRGHV��
❙ ,V(PSW\�����WHVWH�VL�OH�YHFWHXU�HVW�YLGH
❙ VL]H�����GRQQH�OD�WDLOOH�GX�YHFWHXU
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5HFRSLH�G¬·XQ�9HFWHXU

❚ 8WLOLVDWLRQ�GH�&RS\,QWR�TXL�SHUPHW�GH
GXSOLTXHU�XQ�REMHW��
❙ ([HPSOH
2EMHFW�WDE� �QHZ�REMHFW�P\9HFWRU�VL]H����
P\9HFWRU�FRS\,QWR�WDE��
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$�FRQVXOWHU�pJDOHPHQW
GDQV�MDYD�XWLO

❚ /�¶LQWHUIDFH�(QXPHUDWLRQ
❙ SHUPHW�G�¶pQXPpUHU�XQH�OLVWH�REMHWV�TXL�SHXYHQW�rWUH
KpWpURJqQHV

❙ ([���OD�PpWKRGH�HOHPHQWV���GH�OD�FODVVH�9HFWRU
UHWRXUQH�XQH�pQXPpUDWLRQ

❙ ��PpWKRGHV��
❘ QH[W(OHPHQW�� � UHWRXUQH O ¶REM VXLYDQW GDQV OD OLVWH

❘ KDV0RUH(OHPHQWV � UHWRXUQH 7UXH VL LO UHVWH GHV pOpPHQWV

❙ &HV�PpWKRGHV�UHWRXUHQW�GHV�©�2EMHFW�ª�LO�IDXW�GRQF
OHV�FDVWHU���

S. Lecomte, V. Poirriez, D. Donsez         UVHC/ISTV 100

/HV�EDVHV�GX�ODQJDJH�-DYD

/HV�H[FHSWLRQV
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/HV�H[FHSWLRQV

❚ 8QH�H[FHSWLRQ�FRUUHVSRQG�j�XQ�pYpQHPHQW
DQRUPDO�RX�LQDWWHQGX�
❙ 2Q�QH�SHXW�pYLWHU�WRXWH�HUUHXU
�SOXV�GH�PpPRLUH��GLYLVLRQ�SDU����«�

❙ 0DLV�FHUWDLQHV�VRQW�SUpYLVLEOHV��
❘ ILFKLHU�LQH[LVWDQW
❘ PDXYDLVH�VDLVLH

❚ �/HV�H[FHSWLRQV�SHUPHWWHQW�GH�WUDLWHU�FHV
HUUHXUV
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/HV�H[FHSWLRQV����

❚ /HV�H[FHSWLRQV�VRQW�GHV�LQVWDQFHV�GH
VRXV�FODVVHV�GHV�FODVVHV
❙ MDYD�ODQJ�(UURU��SRXU�GHV�HUUHXUV�JUDYHV��TXL
GHYURQW�JpQpUDOHPHQW�FRQGXLUH�j�O
DUUrW�GX
SURJUDPPH�

❙ MDYD�ODQJ�([FHSWLRQ��SRXU�GHV�pYpQHPHQWV
LQDWWHQGXV��TXL�VHURQW�VRXYHQW�WUDLWpV�GH
VRUWH�TX
HOOH�QH�SURYRTXH�SDV�O
DUUrW�GX
SURJUDPPH��
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&DSWXUH�G·XQH�H[FHSWLRQ

try{
// bloc try : les instructions ou les appels

// de méthodes peuvent lever des exceptions }

catch(HorsBorne_X ex){
//section à effectuer si une exception HorsBorne_X

// est levée dans le bloc try

}

finally{

//section effectuée quelque soit la façon dont on
//sort du bloc try effectuée le cas échéant après
//le bloc

// catch

}
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H[HPSOH

❚ WU\^
N� �'LYLVH�L�����

`
FDWFK�H[FHSWLRQ�H��^
���WUDLWHPHQW�GH�O�¶H[FHSWLRQ

`
❚ ,O�SHXW�\�DYRLU�SOXVLHXUV�FDWFK��PDLV�RQ�QH�SHXW�SDVVHU
TXH�GDQV�XQ�VHXO�j�OD�IRLV
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3URSDJDWLRQ�G·XQH�H[FHSWLRQ

❚ /DQFpH�SDU�XQH�LQVWUXFWLRQ� ,�GH�XQH0pWKRGH�
❚ ,�VH�WURXYH�GDQV�XQ�EORF�GH�XQH0pWKRGH��

❙ SUpFpGp�GH�WU\��HW�VXLYL�G
XQ�EORF�SUpFpGp�GX�PRW�UpVHUYp
FDWFK�DUJ���DUJ�HVW�GH�OD�FODVVH�RX�G
XQH�VXSHU�FODVVH�GH
O
H[FHSWLRQ�ODQFpH�

❙ $ORUV��
❘ OHV�LQVWUXFWLRQV�TXL�VXLYHQW�,�HW�SUpFqGHQW�FDWFK�VRQW
LJQRUpHV

❘ OHV�LQVWUXFWLRQV�GX�EORF�FDWFK�VRQW�HIIHFWXpHV
❘ OH�SURJUDPPH�UHSUHQG�QRUPDOHPHQW�DYHF�O
LQVWUXFWLRQ�TXL
VXLW�OH�EORF�FDWFK�
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3URSDJDWLRQ�G·XQH�H[FHSWLRQ

❚ ,�Q
HVW�SDV�VLWXpH�FRPPH�LQGLTXp�FL�GHVVXV�
❚ $ORUV�

❙ XQH0pWKRGH�VH�WHUPLQH��
❘ 6L�XQH0pWKRGH�HVW�OD�PpWKRGH�PDLQ��OH�SURJUDPPH�VH
WHUPLQH�HW�O
H[FHSWLRQ�Q
D�SDV�pWp�DWWUDSpH�

❘ 6LQRQ��RQ�VH�UHWURXYH�GDQV�OD�PpWKRGH�TXL�D�DSSHOpH
XQH0pWKRGH��DX�QLYHDX�GH�O
LQVWUXFWLRQ�,
�TXL�D�IDLW
DSSHO�j�XQH0pWKRGH��/
LQVWUXFWLRQ�,
�ODQFH�j�VRQ�WRXU
O
H[FHSWLRQ�
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3URSDJDWLRQ�G·XQH�H[FHSWLRQ

❚ 6L�XQH�H[FHSWLRQ�HVW�ODQFpH�HW�SDV
DWWUDSpH��HW�GRQF�TX
HOOH�SURYRTXH�OD
WHUPLQDLVRQ�GX�SURJUDPPH��OD�SLOH�GHV
PpWKRGHV�WUDYHUVpHV�SDU�O
H[FHSWLRQ�HVW
LQGLTXpH�j�O
XWLOLVDWHXU�
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([FHSWLRQ�H[HPSOH

FODVV�([FHSWLRQ&DWFK^
�VWDWLF�LQW�PR\HQQH�6WULQJ>@�OLVWH��^
���LQW�VRPPH� ����HQWLHU��QE1RWHV� ���
���IRU��LQW�L� ����L���OLVWH�OHQJWK�L����^
�����WU\�^
�������HQWLHU� �,QWHJHU�SDUVH,QW�OLVWH>L@��
�������VRPPH�� �HQWLHU�
�������QE1RWHV���`
�������FDWFK��1XPEHU)RUPDW([FHSWLRQ�H�^
���������6\VWHP�RXW�SULQWOQ��/D ���L����� HPH QRWH Q
HVW SDV HQWLqUH���``
����UHWXUQ�VRPPH�QE1RWHV�
��`
��SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJY�^
����6\VWHP�RXW��SULQWOQ��/D�PR\HQQH�HVW�����PR\HQQH�DUJY���``
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7UDFH�GH�O·H[HPSOH

❚ 3RXU���MDYD�([FHSWLRQ&DWFK�KD������
RQ�REWLHQW�HQ�VRUWLH

/D � HPH QRWH Q
HVW SDV HQWLqUH

/D PR\HQQH HVW ��

❚ HW�SRXU���MDYD�([FHSWLRQ&DWFK�KD�����
/D � HPH QRWH Q
HVW SDV HQWLqUH

/D � HPH QRWH Q
HVW SDV HQWLqUH

MDYD�ODQJ�$ULWKPHWLF([FHSWLRQ� � E\ ]HUR

DW ([FHSWLRQ&DWFK�PR\HQQH�([FHSWLRQ&DWFK�MDYD����

DW ([FHSWLRQ&DWFK�PDLQ�([FHSWLRQ&DWFK�MDYD����
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'pILQLU�VRQ�H[FHSWLRQ

FODVV�([FHSWLRQ5LHQ�H[WHQGV�([FHSWLRQ
^
��SXEOLF�6WULQJ�WR6WULQJ��
��^UHWXUQ��$XFXQH�QRWH�Q
HVW�YDOLGH��`
`
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'pFOHQFKHU�VRQ�H[FHSWLRQ

FODVV�([FHSWLRQ7KURZ^
��VWDWLF�LQW�PR\HQQH�6WULQJ>@�OLVWH��WKURZV�([FHSWLRQ5LHQ̂
�����LGHP�SUpFpGHQW
����LI��QE1RWHV  ���WKURZ�QHZ�([FHSWLRQ5LHQ���
����UHWXUQ�VRPPH�QE1RWHV�`
��SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJY�^
����WU\�^
�������6\VWHP�RXW�SULQWOQ��/D�PR\HQQH�HVW����PR\HQQH�DUJY���`
����FDWFK��([FHSWLRQ5LHQ�H�
������^�6\VWHP�RXW�SULQWOQ�H��`��`
`

S. Lecomte, V. Poirriez, D. Donsez         UVHC/ISTV 112

/HV�EDVHV�GX�ODQJDJH�-DYD

/HV�(QWUpHV�6RUWLHV
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/D�FODVVH
-DYD�ODQJ�6\VWHP

❚ ,QWHUIDFH�DYHF�O�¶26
❚ ��ILFKLHUV�VWDQGDUGV��

❙ 6\VWHP�LQ���XQ�MDYD�LR�EXIIHUHG,QSXW6WUHDP
❘ SXEOLF LQW UHDG�� � DWWHQG XQH HQWUpH HW UHWRXUQH VRQ FRGH

❘ SXEOLF ORQJ VNLS�ORQJ� � VH GpSODFH G ¶XQ QE G ¶RFWHWV GDQV OH
IORW

❙ 6\VWHP�RXW�HW�V\VWHP�HUU���GHV�MDYD�LR�3ULQW6WUHDP
❘ SXEOLF YRLG SULQW�WRXW W\SH MDYD�

❘ SXEOLF YRLG SULQWOQ�WRXW W\SH MDYD�
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([HPSOH

LPSRUW�MDYD�LR��
FODVV�0RQ$SSOL�^
SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJY�^

LQW�E��QE� ���
WU\�^

ZKLOH��E� �6\VWHP�LQ�UHDG����� ����^
QE���
V\VWHP�RXW�SULQWOQ�F��

`
`�FDWFK�,2([FHSWLRQ�H����
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/H�SDFNDJH�-DYD�LR

❚ )RXUQLW�GHV�FODVVHV�SRXU�PDQLSXOHU�GLIIpUHQWHV
UHVVRXUFHV
❙ )LFKLHUV��FODVVH�-DYD�LR�)LOH���

❘ )LOH,QSXW6WUHDP� )LOH2XWSXW6WUHDP

❙ 0pPRLUH
❘ %XIIHUHG,QSXW6WUHDP� %XIIHUHGRXWSXW6WUHDP

❘ 'DWD,QSXW6WUHDP� 'DWD2XWSXW6WUHDP �OHFWXUHV W\SpHV�

❙ SLSH��
❘ 3LSHG,QSXW6WUHDP� 3LSHG2XWSXW6WUHDP �pFKDQJH 7KUHDGV�

❙ /HFWXUH�ILOWUpH
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8Q�SHX�SOXV�GpWDLOOp���

File

FileDescriptor

RandomAccessFile

OutputStream

StreamTokenizer

BufferedInputStream

DataInputStream

LineNumberInputStream

PushbackInputStream

BufferedOutputStream

DataOutputStream

PrintStream

ByteArrayInputStream

FileInputStream

FilterInputStream

PipedInputStream

SequenceInputStream

StringBufferInputStream

ByteArrayOutputStream

FileOutputStream

FilterOutputStream

PipedOutputStream

InputStream

Object
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/D�FODVVH�-DYD�LR�)LOH

❚ *HVWLRQ�GH�ILFKLHU��
❙ 1RPPDJH��'URLWV�G�¶DFFqV��LQIRUPDWLRQV�GLYHUVHV���

❚ ([HPSOH��
)LOH�I� �QHZ�)LOH�©�WRWR�W[W�ª��
6\VWHP�RXW�SULQWOQ�©�WRWR�W[W�ª�I�JHW3DWK����
LI�I�H[LVWV����^

6\VWHP�RXW�SULQWOQ�©�GURLWV�ª���I�FDQ5HDG��
��I�FDQ:ULWH����
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-DYD�LR�,QSXW6WUHDP

❚ &ODVVH�DEVWUDLWH�TXL�IRXUQLW�XQ�FRQVWUXFWHXU���XQ
HQVHPEOH�GH�PpWKRGH��GRQW� UHDG�

InputStream SequenceInputStream

FilterInputStream

ByteArrayInputStream

StringBufferInputStream
PipedInputStream

FileInputStream
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-DYD�LR�)LOH,QSXW6WUHDP

❚ ([HPSOH��
)LOHLQSXW6WUHDP�ILV�
E\WH>@�E� �QHZ�E\WH>����@�
WU\�^

ILV� �QHZ�)LOH,QSXW6WUHDP�©�WRWR�W[W�ª��
`�FDWFK��)LOH1RW)RXQG([FHSWLRQ�H��^«`
WU\�^

LQW�L� ILV�UHDG�E��
`�FDWFK��,2([FHSWLRQ�H��^«`
6WULQJ�V� �QHZ�6WULQJ��E����
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-DYD�LR�'DWD,QSXW6WUHDP

❚ /HFWXUH�GH�GRQQpHV�W\SpHV
❙ 8Q HQWLHU D OD PrPH WDLOOH SDUWRXW«

❚ 0pWKRGH�GH�OHFWXUH��
❙ E\WH UHDG%\WH��� VKRUW UHDG6KRUW��� «
)LOHLQSXW6WUHDP ILV�
ILV  QHZ )LOH,QSXW6WUHDP�© WRWR�W[W ª��
'DWD,QSXW6WUHDP GLV  QHZ 'DWD,QSXW6WUHDP�ILV��

6WULQJ OLJQH  QHZ 6WULQJ���

ZKLOH��OLJQH  GLV�UHDG/LQH��� � QXOO� ^

6\VWHP�RXW�SULQWOQ�OLJQH��

`

GLV�FORVH�
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-DYD�LR�2XWSXW6WUHDP

❚ &ODVVH�DEVWUDLWH�GH�EDVH�GH�WRXW�OHV�IORWV�GH
VRUWLH

OutputStream

FilterOutputStream

ByteArrayOutputStream

PipedOutputStream

FileOutputStream
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-DYD�LR�)LOH2XWSXW6WUHDP

❚ ([HPSOH�G�¶pFULWXUH�GDQV�XQ�ILFKLHU��

)LOH2XWSXW6WUHDP�IRV� �QHZ�)LOH2XWSXW6WUHDP�©�WRWR�W[W�ª��
6WULQJ�V� �QHZ�6WULQJ��©�&RXFRX�ª��
LQW�ORQJXHXU� �V�OHQJWK���
E\WH>@�EXIIHU� �QHZ�E\WH>ORQJXHXU@�
V�JHW%\WHV����ORQJXHXU����EXIIIHU�����
IRQ�LQW�L� ����L���ORQJXHXU��L���

IRV�ZULWH�EXIIHU>L@��
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-DYD�LR�%XIIHUHG2XWSXW6WUHDP

❚ (FULWXUH�VXU�XQ�IORW�GH�VRUWLH�EXIIpULVp
❙ 6SpFLDOLVDWLRQ j SDUWLU GH Q ¶LPSRUWH TXHO IORW GH VRUWLH

❙ 8Q HQWLHU D OD PrPH WDLOOH SDUWRXW«

❚ 0pWKRGHV
❙ ZULWH�LQW�� ZULWH�E\WH>@� LQW RIIVHW� LQW OHQJWK�� IOXVK��� FORVH�� «
)LOH2XWSXW6WUHDP IRV QHZ )LOH2XWSXW6WUHDP�© WRWR�W[W ª��
%XIIHUHG2XWSXW6WUHDP ERV  QHZ %XIIHUHG2XWSXW6WUHDP �IRV��

6WULQJ V  QHZ 6WULQJ �© &RXFRX ª��
LQW ORQJXHXU  V�OHQJWK���
E\WH>@ EXIIHU  QHZ E\WH>ORQJXHXU@�
V�JHW%\WHV��� ORQJXHXU��� EXIIIHU� ���
IRQ�LQW L  �� L � ORQJXHXU� L���
ERV�ZULWH�EXIIHU>L@�� ERV�ZULWH�© ?Q ª��

ERV�FORVH�
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-DYD�LR�'DWD2XWSXW6WUHDP

❚ (FULWXUH�GH�GRQQpHV�W\SpHV
❙ 8Q HQWLHU D OD PrPH WDLOOH SDUWRXW«

❙ &RQVHLO � VSpFLDOLVDWLRQ j SDUWLU G ¶XQ %XIIHUHG2XWSXW6WUHDP

❚ 0pWKRGH�GH�OHFWXUH��
❙ E\WH ZULWH%\WH��� VKRUW ZULWH6KRUW��� «
)LOHLQSXW6WUHDP IRV  QHZ )LOH,QSXW6WUHDP�© WRWR�W[W ª��
%XIIHUHG2XWSXW6WUHDP ERV  QHZ %XIIHUHG2XWSXW6WUHDP �IRV��
'DWD2XWSXW6WUHDP GRV  QHZ 'DWD2XWSXW6WUHDP�ERV��

GRV�ZULWH&KDUV�© SRVLWLRQ ª��

GRV�ZULWH'RXEOH�������

GRV�ZULWH'RXEOH�������

GRV�ZULWH'RXEOH������

���
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1RXYHDXWpV�GX�-'.����

❚ 1RWLRQ�GH�IORW�GH�FDUDFWqUHV
�FKDUDFWHUV�6WUHDPV���
❙ $YDQW�RQ�WUDYDLOODLW�TXH�VXU�GHV�E\WHV
❙ 0DLQWHQDQW���FDUDFWqUHV����E�
❙ ��FODVVHV���:ULWHU�HW�5HDGHU

❘ )LOH5HDGHU� ��! )LOH,QSXW6WUHDP
❘ )LOH:ULWHU� ��!� )LOH2XWSXW6WUHDP

❙ (FKDQJH�IDFLOH�GH�GRQQpHV�DYHF�DFFHQWV
�XQLFRGH�
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5pFDSLWXODWLRQ

)ORW GH FDUDFWqUHV 'HVFULSWLRQ

5HDGHU &ODVVH $EVWUDLWH SRXU IORW G ¶HQWUpH �,QSXW6WUHDP�

%XIIHUHG5HDGHU %XIIpULVH OHV HQWUpHV OLJQH SDU OLJQH

/LQH1XPEHU5HDGHU JDUGH WUDFH GX QE GH OLJQHV OXHV

&KDU$UUD\5HDGHU /LW XQ WDEOHDX GH FDUDFWqUHV

LQSXW6WUHDP5HDGHU WUDQVIRUPH XQ IORW GH E\WH HW FDU� 8QLFRGH

)LOH5HDGHU 7UDQVIRUPH GHV E\WHV OXV GHSXLV XQ ILFKLHU HQ FDU�

)LOWHU5HDGHU &ODVVH DEVWUDLWH SRXU ILOWUHU OHV FDUDFWqUHV G ¶HQWUpH

3LSHG5HDGHU /HFWXUH GHSXLV 3LSH:ULWHU

6WULQJ5HDGHU /LW GHSXLV XQH FKDvQH GH FDUDFWqUHV
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5pFDSLWXODWLRQ

)ORW GH FDUDFWqUHV 'HVFULSWLRQ

:ULWHU &ODVVH $EVWUDLWH SRXU IORW GH VRUWLH �2XWSXW6WUHDP�

%XIIHUHG:ULWHU %XIIpULVH OHV VRUWLHV OLJQH SDU OLJQH

&KDU$UUD\:ULWHU (FULW XQ WDEOHDX GH FDUDFWqUHV

LQSXW6WUHDP:ULWHU WUDQVIRUPH XQ IORW GH FDU� 8QLFRGH HQ IORW GH E\WHV

)LOH:ULWHU 7UDQVIRUPH XQ ILFKLHU GH FDU� (Q IORW GH E\WHV

SULQW:ULWHU (FULW GHV YDOHXUV HW GHV REMV GDQV XQ :ULWHU

SLSHG:ULWHU (FULW GDQV XQ 3LSH:ULWHU

6WULQJ:ULWHU (FULW GDQV XQH FKDvQH GH FDUDFWqUHV
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/D�VpULDOLVDWLRQ

❚ 6LJQLILH�SHUVLVWDQFH��
❙ $�OD�ILQ�GH�O�¶H[pFXWLRQ��OHV�GRQQpHV�QH�VRQW�SDV
SHUGXHV

❙ 9LHQW�GX�PRQGH�8QL[�HW�:LQGRZV��ILFKLHU� �VXLWH
G�¶RFWHW�HQ�VpULH�

❙ 6HXOHV�OHV�GRQQpHV�VRQW�VDXYHJDUGpHV
❙ 6L�XQ�REMHW�FRQWLHQW�XQ�DXWUH�REMHW��FH�GHUQLHU�HVW
DXVVL�VpULDOLVp��HW�RQ�REWLHQW�XQ�DUEUH�GH�VpULDOLVDWLRQ
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6pULDOLVDWLRQ����

❚ /HV�REMHWV�WUDQVLHQWV
❙ &H�VRQW�GHV�REMHWV�TXL�QH�SHXYHQW�SDV�rWUH
VpULDOLVpV

❙ H[HPSOH���7KUHDG�RX�)LOH;;;SXW6WUHDP
❙ 6L�LOV�VRQW�LQFOXV�GDQV�XQ�REMHW�VpULDOLVp��LO�IDXW
LQGLTXHU�TX�¶LOV�VRQW�WUDQVLHQW

❙ LGHP�VL�RQ�QH�YHXW�SDV�TXH�FHUWDLQHV�SDUWLHV
G�¶XQ�REMHW�VRLHQW�VpULDOLVpHV
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6\QWD[H�SRXU�OD
VpULDOLVDWLRQ

❚ /D�FODVVH�GRLW�LPSOpPHQWHU�O�¶LQWHUIDFH
VHULDOL]DEOH��SDV�GH�PpWKRGH�j�LPSOpPHQWHU�
F�¶HVW�XQ�PDUTXHXU���/HV�REMHWV�VRQW
VDXYHJDUGpV�j�O�¶DLGH�GH�ZULWH2EMHFW�2EMHFW�

❚ ([HPSOH��
LPSRUW�MDYD�LR��
FODVV�PDFODVVH�LPSOHPHQWV�6HULDOL]DEOH�̂

SXEOLF�WUDQVLHQW�7KUHDG�PDWKUHDG�
SULYDWH�6WULQJ�QRP�
SULYDWH�LQW�WRWDO�
���
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eFULWXUH�G¬·XQ�REMHW
SHUVLVWDQW
LPSRUW MDYD�XWLO��

LPSRUW MDYD�LR�

SXEOLF FODVV (FULW2EM3HUV ^

'DWH G  QHZ 'DWH���

)LOH2XWSXW6WUHDP I�

2EMHFW2XWSXW6WUHDP V�

WU\ ^

I  QHZ )LOH2XWSXW6WUHDP�© GDWH�VHU ª��

V  QHZ 2EMHFW2XWSXW6WUHDP�I��
V�ZULWH2EMHFW�G��

V�FORVH���

` FDWFK �,2([FHSWLRQ H� ^`

`

`
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/HFWXUH�G¬·XQ�REMHW
SHUVLVWDQW
LPSRUW MDYD�XWLO��

LPSRUW MDYD�LR�

SXEOLF FODVV /LLW2EM3HUV ^

'DWH G  QXOO�

)LOH,QSXW6WUHDP I�

2EMHFW,QSXW6WUHDP V�

WU\ ^ I  QHZ )LOH,QSXW6WUHDP�© GDWH�VHU ª��

V  QHZ 2EMHFW,QSXW6WUHDP�I��
G �GDWH�V�UHDG2EMHFW���

V�FORVH���

6\VWHP�RXW�SULQWOQ�© GDWH � ª�G��

` FDWFK �,2([FHSWLRQ H� ^`

``
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/HV�EDVHV�GX�ODQJDJH�-DYD

/H�FORQDJH�G¬·REMHW
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&ORQHU�XQ�REMHW

❚ 'DQV�FHUWDLQV�FDV�LO�HVW�QpFHVVDLUH�GH�FRSLHU
�RQ�GLW�FORQHU��XQ�REMHW

❙ 3DU�H[HPSOH��VL�XQH�PpWKRGH�VRXKDLWH
PDQLSXOHU�OHV�YDOHXUV�G¶XQ�REMHW�TXL�OXL�D�pWp
SDVVp�HQ�SDUDPqWUH��PDLV�QH�VRXKDLWH�SDV
PRGLILHU�O¶REMHW�OXL�PrPH��HOOH�GRLW
FRPPHQFHU�SDU�FORQHU�OH�SDUDPqWUH
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&RSLH�GH�VXUIDFH�RX
FRSLH�HQ�SURIRQGHXU

❚ 6L�O¶pWDW�G¶XQ�REMHW�FRQWLHQW�GHV�REMHWV��XQ
FORQDJH�GH�O¶REMHW�SHXW�VH�FRQWHQWHU�GH�FRSLHU
O¶DGUHVVH�GH�FHV�REMHWV��FRSLH�GH�VXUIDFH��RX
IDLUH�XQ�FORQDJH�GH�FHV�REMHWV��FRSLH�HQ
SURIRQGHXU�

❚ /H�SOXV�VRXYHQW��LO�HVW�QpFHVVDLUH�GH�IDLUH�XQH
FRSLH�HQ�SURIRQGHXU
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0pWKRGH�FORQH���GH�OD
FODVVH�2EMHFW

❚ 3HUPHW�OH�FORQDJH�GH�O¶REMHW�FRXUDQW
❚ (IIHFWXH�XQ�FORQDJH�GH�VXUIDFH��

❙ HOOH�FUpH�XQ�QRXYHO�REMHW�GRQW�OD�FODVVH�HW�OHV
YDULDEOHV�G¶LQVWDQFH�VRQW�OHV�PrPHV�TXH�O¶REMHW
FRXUDQW

❚ (OOH�HVW�SURWHFWHG��2Q�QH�SHXW�GRQF�O¶XWLOLVHU
VDQV�FUpHU�XQH�VRXV�FODVVH�TXL�UHGpILQLW�FORQH��
❙ OHV�QRXYHOOHV�FODVVHV�TXH�O¶RQ�pFULW�QH�VRQW�SDV�GDQV
OH�PrPH�SDTXHWDJH�TXH�2EMHFW
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,QWHUIDFH�FORQHDEOH

❚ 8Q�REMHW�QH�SHXW�rWUH�FORQp�TXH�VL�F¶HVW�XQH
LQVWDQFH�G¶XQH�FODVVH�TXL�LPSOpPHQWH�O¶LQWHUIDFH
&ORQHDEOH
❙ 6L�OD�FODVVH�GH�O¶REMHW�FRXUDQW�Q¶LPSOpPHQWH�SDV
&ORQHDEOH��OD�PpWKRGH�FORQH���GH�2EMHFW�UHQYRLH�XQH
H[FHSWLRQ�&ORQH1RW6XSSRUWHG([FHSWLRQ

❚ &HWWH�LQWHUIDFH�HVW�YLGH���HOOH�VHUW�VHXOHPHQW�GH
³�GUDSHDX�´�SRXU�LQGLTXHU�VL�XQ�REMHW�SHXW�rWUH
FORQp�RX�QRQ
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&RPPHQW�SHUPHWWUH�OH
FORQDJH

❚ /D�FODVVH�GRLW
❙ LPSOpPHQWHU�O¶LQWHUIDFH�&ORQHDEOH
❙ UHQGUH�SXEOLF�OD�PpWKRGH�FORQH��
❙ UHGpILQLU�OD�PpWKRGH�FORQH���HQ�HIIHFWXDQW�XQH�FRSLH
SURIRQGH

❚ (W�VL�RQ�OH�VRXKDLWH
❙ ODQFHU�XQH�H[FHSWLRQ�&ORQH1RW6XSSRUWHG([FHSWLRQ�DX
FDV�R��OD�FRSLH�SURIRQGH�UHQFRQWUHUDLW�XQ�REMHW�QRQ
FORQDEOH
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([HPSOH�GH�PpWKRGH
FORQH����FRSLH�FRPSOqWH�

SXEOLF�FODVV�&RPPDQGH�LPSOHPHQWV�&ORQHDEOH�^
�������
SXEOLF�2EMHFW�FORQH���WKURZV�&ORQH1RW6XSSRUWHG([FHSWLRQ�^

&RPPDQGH�QRXY&RPPDQGH� 
�&RPPDQGH�VXSHU�FORQH���

QRXY&RPPDQGH�OLJQHV&RPPDQGH� 
�9HFWRU�OLJQHV&RPPDQGH�FORQH���

UHWXUQ�QRXY&RPPDQGH�
�����`
����������
�����`
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/HV�EDVHV�GX�ODQJDJH�-DYD

(FULWXUH�G¬·$SSOHWV
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8QH�$SSOHW���

❚ 1�¶D�SDV�GH�SRLQW�G�¶HQWUpH�PDLQ
❚ 1H�SHXW�rWUH�H[pFXWpH�TXH�GHSXLV�XQ
1DYLJDWHXU
❙ (Q�UpDOLWp��OH�1DYLJDWHXU�FRQWLHQW�HQ�LQWHUQH

❘ XQH�PDFKLQH�YLUWXHOOH
❘ VD�SURSUH�PpWKRGH�PDLQ
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/H�WDJ�$33/(7

❚ %XW��LQFOXUH�GDQV�XQ�GRFXPHQW�+70/�XQ�HVSDFH�SRXU
O
H[pFXWLRQ�G
XQH�SHWLWH�DSSOLFDWLRQ�

�$33/(7

>&2'(%$6(  localisation_programmH@

&2'( nom_fichier_programme

:,'7+ largeur_fenêtre

+(,*+7 hauteur_fenêtre

DXWUHV!

�3$5$0 1$0( nom1 9$/8( valeur�!

�3$5$0 1$0( nom2 9$/8( valeur�!

« ��$33/(7!

❚ /H�WDJ�3$5$0�SHUPHW�G
HQYR\HU�GHV�SDUDPqWUHV
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&\FOH�GH�YLH�G
XQH�DSSOHW

❚ /HV�DSSOHWV�VRQW�VRXV�OH�FRQWU{OH�GX�QDYLJDWHXU�:::
�1HWVFDSH��+RW�-DYD��HWF��

❚ /
LQWHUIDFH�GpFLGH�TXDQG�FKDUJHU�OHV�DSSOHWV�G
XQH�SDJH
+70/�� !�pWDW�LQDFWLI�

❚ /
LQWHUIDFH��UH�GpPDUUH�XQH�DSSOHW�TXDQG�VD�IHQrWUH�HVW
YLVLEOH�VXU�O
pFUDQ�� !�pWDW�DFWLI�

❚ /
LQWHUIDFH�DUUrWH�O
DSSOHW�TDQG�HOOH�GLVSDUDvW�GH�O
pFUDQ
� !�pWDW�LQDFWLI�

❚ /
LQWHUIDFH�HIIDFH�O
DSSOHW�TXDQG�HOOH�Q
HQ�D�SOXV�EHVRLQ

S
. L

ec
om

te
, V

. P
oi

rr
ie

z,
 D

. D
on

se
z 

   
   

  U
V

H
C

/IS
T

V

144

//D�D�FFOODDVVVVHH��$$SSSSOOHHWW

2EMHFW

������ &RPSRQHQW ^ SDLQW��� UHVL]H��� « `

������ &RQWDLQHU

������ 3DQHO

���� $SSOHW

❚ 8QH�DSSOHW�HVW�GRQF�XQ�objet graphique�
❚ 0DLV�F
HVW�DXVVL�XQ�objet actif  FUpp�HW
FRQWU{Op�SDU�OH�QDYLJDWHXU�:HE



S
. L

ec
om

te
, V

. P
oi

rr
ie

z,
 D

. D
on

se
z 

   
   

  U
V

H
C

/IS
T

V

145

��FDWpJRULHV�GH�PpWKRGHV

❚ OHV�PpWKRGHV�G
LQWHUIDFH�JUDSKLTXH��KpULWpHV��
public void paint(Graphics g);

public boolean mouseDown(Event evt, int x, int y);

public boolean action(Event evt, Object what);

etc.

etc.

❚ OHV�PpWKRGHV�GH�FRQWU{OH�G
H[pFXWLRQ
public void init();

public void start();

public void stop();

public void destroy();

etc.
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(FULUH�XQH�DSSOHW

LPSRUW MDYD�DSSOHW�� LPSRUW MDYD�DZW��

SXEOLF FODVV �1RP$SSOHW! H[WHQGV $SSOHW ^

SXEOLF YRLG LQLW�� ^

�,QLWLDOLVDWLRQV! �'pPDUUDJH GH SURFHVVXV! `

SXEOLF YRLG VWDUW�� ^

�'pPDUUHU O
DSSOHW� OD SDJH :HE HVW YLVLWpH! `

SXEOLF YRLG SDLQW�*UDSKLFV J� ^

�'HVVLQHU OH FRQWHQX DFWXHO GH O
DSSOHW! `

SXEOLF YRLG VWRS�� ^

�$UUHWHU O
DSSOHW� OD SDJH :HE HVW TXLWWpH! `

SXEOLF YRLG GHVWUR\�� ^

�5HOkFKHU OHV UHVVRXUFHV!`
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([HPSOH�PLQLPDO

LPSRUW MDYD�DSSOHW��

LPSRUW MDYD�DZW��

SXEOLF FODVV 0RQ$SSOHW H[WHQGV $SSOHW ^

�� $SSOHW PLQLPDOH � UHGpILQLW TXH OD PpWKRGH SDLQW��

SXEOLF YRLG SDLQW�*UDSKLFV J� ^

LQW S[>@  ^�� ��� �� ��� ��� ��`�

LQW S\>@  ^�� ��� ��� ��� ��� �`�

J�GUDZ3RO\JRQ�S[� S\� ���

J�GUDZ6WULQJ��8QH DSSOHW ��� ��� ����

``
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6pFXULWp�HW�FRGH�GLVWDQW

❚ -'.�������OH�VDQGER[

Ressources Sensibles

Security manager

OK SandBox

Code java

Code lo
cal Code Distant
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(YROXWLRQ�GX�PRGqOH

❚ -'.����

Ressources Sensibles

Security manager

OK SandBox

Code java

Cod
e 

lo
ca

l Code Distant

Signé Non signé

Class Loader
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(QFRUH�3OXV�ORLQ���

❚ -'.����

❚ -'.�����HQ�FRXUV�GH�GpILQLWLRQ

Ressources Sensibles

Security manager

Code java

ClassLoader

Accès
Complet

Domaine
de Protection SandBox
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-DYD���$VSHFWV�$YDQFpV

/HV�7KUHDGV
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3ULQFLSH�GX�0XOWL7KUHDGLQJ

❚ 3URJUDPPDWLRQ�3DUDOOqOH
❙ 3OXVLHXUV�DFWLYLWpV�VLPXOWDQpHV

❘ 6LPSOLILFDWLRQ GH 3URJUDPPDWLRQ (YpQHPHQWLHOOH
� *8,� 6HUYHXU� ���

❘ 0HLOOHXUH XWLOLVDWLRQ GX PDWpULHO

❚ 0XOWL�3URFHVVXV
❙ (VSDFHV�GH�5HVVRXUFHV�VpSDUpV
❙ 3DUWDJH�IRUWHPHQW�FRQWU{Op�SDU�OH�QR\DX

❚ 0XOWL�7KUHDG
❙ XQ�(VSDFH�GH�5HVVRXUFHV�FRPPXQ

❘ VHXOHV OHV SLOHV G ¶H[pFXWLRQ VRQW SULYpV

❙ SHX�GH�FRQWU{OH�V\VWqPH���HIILFDFLWp�GH�JHVWLRQ



S
. L

ec
om

te
, V

. P
oi

rr
ie

z,
 D

. D
on

se
z 

   
   

  U
V

H
C

/IS
T

V

154

0XOWLWKUHDGLQJ��07�
GDQV�-DYD

❚ 6\VWqPHV�0XOWLWKUHDGpV
❙ 326,;���6RODULV��26)��17���:LQ���
❙ (Q�JpQpUDO��OH�07�Q�¶HVW�SDV�LQWpJUp�j�XQ�ODQJDJH

❘ H[FHSWLRQ � $'$��� 2&&$0

❚ -DYD�9LUWXDO�0DFKLQH
❙ OHV�WKUHDGV�IRQW�SDUWLH�GX�QR\DX�GH�OD�-90

❚ $3,�-DYD
❙ 3DTXHWDJH�java.thread.*

❙ LQVWUXFWLRQV�synchronized

❙ PpWKRGHV�Object.wait(), Object.notify()
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5pDOLVDWLRQ�G¬·XQ�7KUHDG

❚ 'pILQLWLRQ�G�¶XQ�FODVVH�GpULYpH�GH�7KUHDG
❙ H[HPSOH���FODVV�PDFODVVH�H[WHQGV�7KUHDG�̂ «

❚ 'pILQLWLRQ�G�¶XQH�FODVVH�FRPPH�LPSOpPHQWDWLRQ
GH�O�¶LQWHUIDFH�5XQQDEOH
❙ H[HPSOH���FODVV�PDFODVV�LPSOHPHQWV�5XQQDEOH�̂ «
❙ &�¶HVW�OD�VHXOH�VROXWLRQ�SRXU�FUpH��SDU�H[HPSOH��XQH
DSSOHW�©�WKUHDGpH�ª��
FODVV�PRQDSSOHW�H[WHQGV�DSSOHW�LPSOHPHQWV�5XQQDEOH



S
. L

ec
om

te
, V

. P
oi

rr
ie

z,
 D

. D
on

se
z 

   
   

  U
V

H
C

/IS
T

V

157

([HPSOH�GH�WKUHDG

FODVV�&UDZGDG�LPSOHPHQWV�5XQQDEOH�^
��6WULQJ�QDPH�
��SXEOLF�&UDZGDG�6WULQJ�QDPH��^�WKLV�QDPH� �QDPH��`
��SXEOLF�YRLG�UXQ���^
����ZKLOH��WUXH��^
������WU\�^7KUHDG�FXUUHQW7KUHDG���VOHHS�������`
������FDWFK��,QWHUUXSWHG([FHSWLRQ�H��^`
������6\VWHP�RXW�SULQWOQ�QDPH��
����```
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([HPSOH�GH�7KUHDG

SXEOLF�FODVV�&UDZGDG5DFH�^
��SXEOLF�VWDWLF�YRLG�PDLQ��6WULQJ�DUJV>@��^
����QHZ�7KUHDG�QHZ�&UDZGDG��2FWDYLXV����VWDUW���
����QHZ�7KUHDG�QHZ�&UDZGDG��$XJXVWXV����VWDUW���
����6\VWHP�RXW�SULQWOQ��$QG�WKH\
UH�RII����`
`
([pFXWLRQ�
$QG WKH\
UH RII�
2FWDYLXV
$XJXVWXV
2FWDYLXV
$XJXVWXV
���
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5XQ�HW�6WDUW

❚ /D�PpWKRGH�UXQ��
❙ &RXUDPPHQW�GDQV�XQH�ERXFOH�LQILQLH

❚ /D�PpWKRGH�VWDUW��
❙ (VW�XWLOLVpH�SRXU�ODQFHU�OH�7KUHDG
❙ (OOH�DSSHOOH�OD�PpWKRGH�UXQ��
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DFFqV�VLPXOWDQpV�j�XQH
UHVVRXUFH��

❚ *pUHU�OHV�FRQFXUUHQFHV�G
DFFqV�j�XQH
PpWKRGH��GpFODUHU�OD�PpWKRGH�V\QFKURQL]HG

❘ �/RUVTX
XQ�WKUHDG�W��H[pFXWH�FHWWH�PpWKRGH�VXU�XQ
REMHW��XQ�DXWUH�WKUHDG�W��QH�SHXW�SDV�O
H[pFXWHU�SRXU
OH�PrPH�REMHW��(Q�UHYDQFKH��W��SHXW�H[pFXWHU�FHWWH
PpWKRGH�SRXU�XQH�DXWUH�LQVWDQFH�GH�OD�PrPH
FODVVH�

SXEOLF�V\QFKURQL]HG�YRLG�PD0pWKRGH���^�����`
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DFFqV�VLPXOWDQpV�j�XQH
UHVVRXUFH

❚ &RQWU{OHU�O
DFFpV�j�XQ�REMHW�GpFODUHU�O
REMHW
V\QFKURQL]HG��

SXEOLF�YRLG�PD0pWKRGH���^
��������������������������������
�����������������������������V\QFKURQL]HG�REMHW��^
�����������������������������REMHW�PpWKRGH���
�����������������������������`
��������������������������������
�����������������������������`
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6\QFKURQLVDWLRQ�HW
HIILFDFLWp

❚ &KDTXH�REMHW�SRVVqGH�XQ�YHUURX�ORFN�RX�PRQLWHXU�
�&HOD�IDLW�SDUWLH�GH�OD�FODVVH�2EMHFW��

❚ /RUVTX
XQH�PpWKRGH�V\QFKURQLVpH�G
XQ�REMHW�HVW
DSSHOpH��OH�YHUURX�HVW�PLV��DXFXQH�DXWUH�PpWKRGH
V\QFKURQLVpH�GH�FHW�REMHW�SHXW�rWUH�H[pFXWpH�

❚ $FTXpULU�OH�YHUURX�G
XQ�REMHW�HVW�FR�WHX[��3RXU�pYLWHU
XQH�GpJUDGDWLRQ�GHV�SHUIRUPDQFHV�LO�IDXW�TXH�OHV
VHFWLRQV�FULWLTXHV�VRLHQW�FRXUWHV�HW�XWLOLVpHV�j�ERQ
HVFLHQW��8Q�DSSHO�j�XQH�PpWKRGH�V\QFKURQLVpH�FR�WH
DX�PRLQV���IRLV�SOXV�FKHU�
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/HV�pWDWV�G¬·XQ�7KUHDG

❚ 1RXYHDX���LO�HVW�FUpp�PDLV�VWDUW���Q�¶HVW�SDV
HQFRUH�DSSHOp

❚ ([pFXWDEOH���LO�D�pWp�LQLWLDOLVp��LO�HVW�H[pFXWp�VL
O�¶RUGRQQDQFHXU�OH�GpFLGH�

❚ 0RUW���ILQ�QRUPDOH�G�¶XQ�7KHDG��VRUWLH�GH�OD
PpWKRGH�UXQ��

❚ %ORTXp���O�¶RUGRQQDQFHXU�LJQRUH�OH�7UHDG
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5DLVRQ�G¬·XQ�EORFDJH

❚ /H�WKUHDG�SHXW�rWUH��
❙ HQGRUPL���VOHHS�PLOOLVHFRQGV�
❙ 6XVSHQGX���SDU�VXVSHQG����,O�VHUD�DORUV
UHODQFp�SDU�UHVXPH��

❙ HQ�DWWHQWH���SDU�ZDLW����,O�SRXUUD�DORUV�rWUH
UpDFWLYp�SDU�QRWLI\���RX�QRWLI\$OO��

❙ ,2���HQ�DWWHQWH�G�¶XQH�(QWUpH�6RUWLH
❙ V\QFK���HQ�DWWHQWH�GH�OD�OLEpUDWLRQ�G�¶XQH
UHVVRXUFH�V\QFKURQLVpH
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'LIIpUHQFH�:DLW�6XVSHQG

❚ 6XVSHQG��
❙ 7LHQW�OH�YHUURX�GH�O�¶REMHW
❙ %ORTXH�GRQV�OHV�PpWKRGH�V\QFKURQLVpHV
❙ 6RXUFH�GH�'HDG/RFN

❚ :DLW
❙ QH�WLHQW�SDV�OHV�YHUURXV
❙ QH�GRLW�SDV�rWUH�DSSHOp�G�¶XQ�EORF
V\QFKURQLVp��FDU�VLQRQ��ULVTXH�G�¶DFFqV
FRQFXUUHQW
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0DLQWLHQ�HQ�FRKpUHQFH���

❚ ,O�IDXW�pYLWHU�O�¶XWLOLVDWLRQ�GH��
❙ VWRS���FHWWH�PpWKRGH�OLEqUH�OHV�YHUURXV�PrPH
VL�O�¶REMHW�HVW�GDQV�XQ�pWDW�LQVWDEOH

❘ ,O�IDXW�OH�UHPSODFHU�SDU�XQ�WHVW�GDQV�OD�ERXFOH�GX
UXQ��

❘ OHYHU�O�¶H[FHSWLRQ�,QWHUUXSHG([FHSWLRQ�HQ�XWLOLVDQW
OD�PpWKRGH�LQWHUUXSW��

❙ VXVSHQG��HW�GRQF�UHVXPH���FDU�LOV�VRQW
VRXUFHV�GH�QRPEUHX[�GHDGORFN
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QH�SDV�FUpHU�WURS�GH
WKUHDGV

XSSHU�ERXQG�a����
❚ &LWDWLRQV�GH�WKLQNLQJ�LQ�MDYD�
❚ ,I�\RX�VHH�SHUIRUPDQFH�SUREOHPV�LQ�D�PXOWLWKUHDGHG
SURJUDP�\RX�QRZ�KDYH�D�QXPEHU�RI�LVVXHV�WR
H[DPLQH�
❙ ��'R�\RX�KDYH�HQRXJK�FDOOV�WR�VOHHS�����\LHOG�����DQG�RU
ZDLW���"

❙ ��$UH�FDOOV�WR�VOHHS����ORQJ�HQRXJK"
❙ ��$UH�\RX�UXQQLQJ�WRR�PDQ\�WKUHDGV"
❙ ��+DYH�\RX�WULHG�GLIIHUHQW�SODWIRUPV�DQG�-90V"

❚ ,VVXHV�OLNH�WKLV�DUH�RQH�UHDVRQ�WKDW�PXOWLWKUHDGHG
SURJUDPPLQJ�LV�RIWHQ�FRQVLGHUHG�DQ�DUW�
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,QFRQYpQLHQWV�PDMHXUV
GX�0XOWL7KUHDGLQJ

❚ ��6ORZGRZQ�ZKLOH�ZDLWLQJ�IRU�VKDUHG�UHVRXUFHV
❚ ��$GGLWLRQDO�&38�RYHUKHDG�UHTXLUHG�WR�PDQDJH
WKUHDGV

❚ ��8QUHZDUGHG�FRPSOH[LW\��VXFK�DV�WKH�VLOO\�LGHD
RI�KDYLQJ�D�VHSDUDWH�WKUHDG�WR�XSGDWH�HDFK
HOHPHQW�RI�DQ�DUUD\

❚ ��3DWKRORJLHV�LQFOXGLQJ�VWDUYLQJ��DQG�GHDGORFN
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-DYD���$VSHFWV�$YDQFpV

/D�SURJUDPPDWLRQ�5pVHDX
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4XHOTXHV�5DSSHOV���

❚ 'pILQLWLRQ�G�¶XQ�VRFNHW��
❙ SRLQW G ¶HQWUpH HQWUH � DSSOLFDWLRQV GX UpVHDX

❚ /HV�W\SHV�GH�VRFNHWV
❙ 7&3 � 6WUHDP 6RFNHW

❘ &RPPXQLFDWLRQ HQ PRGH FRQQHFWp

❘ $SSOLFDWLRQV SUpYHQXHV GH OD GpFRQQH[LRQ

❙ 8'3 � 'DWDJUDP 6RFNHW

❘ &RPPXQLFDWLRQ HQ PRGH QRQ FRQQHFWp

❘ 3OXV UDSLGH PDLV PRLQV ILDEOH TXH 7&3

❙ 5DZ 6RFNHW

❘ $FFqV GLUHFW DX[ FRXFKHV EDVVHV �GHERJDJH GH SURWRFROH�

❘ 1RQ LPSOpPHQWp HQ -DYD



S
. L

ec
om

te
, V

. P
oi

rr
ie

z,
 D

. D
on

se
z 

   
   

  U
V

H
C

/IS
T

V

171

'RPDLQHV�GH�VRFNHW

❚ 'RPDLQH�8QL[��
❙ 5{OH���FRPPXQLFDWLRQ�LQWHU�SURFHVVXV
❙ 7&3�HW�8'3�VXSSRUWpV��SDV�5DZ�VRFNHW

❚ 'RPDLQH�,QWHUQHW��
❙ 5{OH���FRPPXQLFDWLRQ�j�WUDYHUV�OH�UpVHDX
❙ 7RXV�OHV�PRGHV�VRQW�VXSSRUWpV
❙ 8QH�IRLV�OD�FRPPXQLFDWLRQ�pWDEOLH��OHV�GRQQpHV�VRQW
OXHV�HW�pFULWHV�FRPPH�GDQV�XQ�ILFKLHU
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/H�GRPDLQH�,QWHUQHW

❚ $SSOLFDWLRQV�7&3��
❙ )73��6073��7HOQHW��HWF«
❙ &H�VRQW�OHV�SOXV�XWLOLVpHV

❚ $SSOLFDWLRQ�8'3��
❙ 9HUVLRQ�GDWDJUDP�GH�)73'�SRXU�OH�ERRW�SDU�UpVHDX

❚ 5DZ�VRFNHW���PDQLSXODWLRQV�EDV�QLYHDX
❙ SLQJ
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3URJUDPPDWLRQ�5pVHDX��
MDYD�QHW

Object

URLConnection

DatagramPacket

InetAddress

ServerSocket

Socket

URL

DatagramSocket

URLConnection

URLEncoder

UDP le reste utilise TCP
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)RQFWLRQQHPHQW�G¬·XQ
&OLHQW�6HUYHXU

6HUYHU6RFNHW �SRUW��

QEBFQ[�

$FFHSW��

5HWRXUQH XQ 2EM

6RFNHW

6RFNHW�KRVW� SRUW��

6HUYHXU

&OLHQW

2XWSXW6WUHDP

,QSXW6WUHDP

&ORVH��

,QSXW6WUHDP

2XWSXW6WUHDP

&ORVH��

�� (QUHJLVWUHPHQW

�� $WWHQWH G¶XQH FQ[

�� XWLOLVDWLRQ
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MDYD�QHW�6HUYHU6RFNHW

❚ &HWWH�FODVVH�LPSOpPHQWH�XQH�VRFNHW�7&3�FRWp�VHUYHXU�

LQW SRUWBGBHFRXWH  �����

6HUYHU6RFNHW VHUYHXU  QHZ 6HUYHU6RFNHW�SRUWBGBHFRXWH� QEFQ[��

ZKLOH�WUXH�

^

6RFNHW VRFNHWBGHBWUDYDLO  VHUYHXU�DFFHSW���

QHZ &ODVVH4XL)DLW/H7UDLWHPHQW�VRFNHWBWUDYDLO��

`
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8WLOLVDWLRQ�GHV�'DWDJUDPV

❚ &ODVVHV�'DWDJUDP3DFNHW�HW�'DWDJUDP6RFNHW
❚ LQLWLDOLVDWLRQ�GLIIpUHQWH�SRXU�HQYR\HU�RX�UHFHYRLU

❙ (QYRLH��
❘ OH 'DWDJUDP3DFNHW HVW FUpp HQ VSpFLILDQW OHV GRQQpHV� OHXU
ORQJXHXU� OD PDFKLQH UpFHSWULRQ HW OH SRUW�

❘ $SUqV� XWLOLVDWLRQ GH OD PpWKRGH VHQW�'DWDJUDP3DFNHW� GH OD
FODVVH 'DWDJUDP6RFNHW

❙ 5pFHSWLRQ��
❘ 2Q FUpp XQ 'DWDJUDP6RFNHW TXL pFRXWH VXU OH ERQ SRUW GX
KRVW GHVWLQDWDLUH HW XQ 'DWDJUDP3DFNHW DYHF XQ EXIIHU
VXIILVDPPHQW JUDQG

❘ 2Q XWLOLVH OD PpWKRGH UHFHLYH�� GH OD FODVVH 'DWDJUDP3DFNHW
�EORTXDQW�
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MDYD�QHW�'DWDJUDP6RFNHW�
(QYRLH

❚ &HWWH�FODVVH�LPSOpPHQWH�XQH�VRFNHW�8'3

�� &OLHQW
%\WH>@ GDWD  �XQ PHVVDJH��JHW%\WHV���
,QHW$GGUHVV DGGU  ,QHW$GGUHVV�JHW%\1DPH��WLWDQ�XQLY�

YDOHQFLHQQHV�IU���

'DWDJUDP3DFNHW SDFNHW  QHZ 'DWDJUDP3DFNHW�GDWD�
GDWD�OHQJWK� DGGU� ������

'DWDJUDP6RFNHW GV  QHZ 'DWDJUDP6RFNHW���

GV�VHQG�SDFNHW��
GV�FORVH���
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MDYD�QHW�'DWDJUDP6RFNHW�
5pFHSWLRQ

�� 6HUYHXU

'DWDJUDP6RFNHW GV  QHZ 'DWDJUDP6RFNHW�������

ZKLOH�WUXH�

^

'DWDJUDP3DFNHW SDFNHW  

QHZ 'DWDJUDP3DFNHW�QHZ E\WH>����@� ������

V�UHFHLYH�SDFNHW��

6\VWHP�RXW�SULQWOQ��0HVVDJH� � � SDFNHW�JHW'DWD����

`
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MDYD�QHW�85/

85/ XUO  QHZ 85/��KWWS���ZZZ�XQLY�

YDOHQFLHQQHV�IU�LQGH[�KWPO���

'DWD,QSXW6WUHDP GLV  QHZ 'DWD,QSXW6WUHDP�XUO�RSHQ6WUHDP����

6WULQJ OLQH�

ZKLOH ��OLQH  GLV�UHDG/LQH��� � QXOO�

6\VWHP�RXW�SULQWOQ�OLQH��
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-DYD���$VSHFWV�$YDQFpV

/D�SURJUDPPDWLRQ
*UDSKLTXH
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Java Abstract Window Toolkit
java.awt

&H�FRXUV�HVW�LQVSLUp�GH��

2OLYLHU�'HGLHX
%8// � ,15,$
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*pQpUDOLWpV

❚ $:7�FRPSRUWH��
❙ GHV�pOpPHQWV�JUDSKLTXHV
❙ GHV�FRQWHQHXUV
❙ 8Q�PpFDQLVPH�GH�JHVWLRQ�G
pYpQHPHQWV�����

❚ $:7�D�EHDXFRXS�HYROXp�HQWUH�������HW��������
❙ QRXYHDX�PRGqOH�HYHQHPHQWLHO
❙ JHVWLRQ�GH�O
LPSUHVVLRQ
❙ JHVWLRQ�GH�O
HFKDQJH�GH�GRQQpHV

❚ $:7�YD�HQFRUH�pYROXHU�DYHF�-DYD�)RXQGDWLRQ
&ODVV�HW�MDYD��'
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*pQpUDOLWpV

❚ /HV�pOpPHQWV�JUDSKLTXHV
❙ MDYD�DZW�%XWWRQ

❙ MDYD�DZW�&DQYDV �]RQH GH GHVVLQ�

❙ MDYD�DZW�&KHFNER[

❙ MDYD�DZW�&KRLFH

❙ MDYD�DZW�/DEHO

❙ MDYD�DZW�/LVW

❙ MDYD�DZW�0HQX%DU

❙ MDYD�DZW�0HQX,WHP

❙ MDYD�DZW�7H[W$UHD

❙ MDYD�DZW�7H[W)LHOG
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*pQpUDOLWpV

❚ /HV�FRQWHQHXUV
❙ )UDPH
❙ 'LDORJ
❙ :LQGRZ
❙ 3DQHO��FRQWHQHXU�GH�EDVH�

❚ /HV�*HVWLRQQDLUHV�GH�PLVH�HQ�SDJH
❙ )ORZOD\RXW��*ULGOD\RXW��HWF���
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*pQpUDOLWpV

❚ MDYD�DZW�)ORZ/D\RXW��

one two three
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*pQpUDOLWpV

❚ MDYD�DZW�%RUGHU/D\RXW

North

South

West EastCenter
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*pQpUDOLWpV

❚ MDYD�DZW�*ULG/D\RXW

one two

four five

three

six
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%XWV

❚ 6�¶DEVWUDLUH�GHV�FRQWUDLQWHV�GX�V\VWqPH
❙ SHUPHW�GH�FUpHU�XQH�LQWHUIDFH�JUDSKLTXH
G�¶H[pFXWDQW�VRXV�WRXWHV�OHV�LQWHUIDFHV
�:LQGRZV��;ZLQGRZV��«�

❚ 6LPSOLILHU�OD�WkFKH�GX�FRQFHSWHXU�GH�O�¶,+0
❙ *UDQG�QRPEUH�G�¶REMHWV�SUpGpILQLV
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([HPSOH
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([HPSOH

tfPanel

chPanel

lstPanel

cbPanel

rbPanel

btPanel

MenuBar

Label

Checkbox

Button

TextField

Choice

List
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([HPSOH

// Text Field Panel

Panel  tfPanel = new Panel (new FlowLayout ( FlowLayout.LEFT ));

label = new Label ( "TextField" );

tfdPanel.add (label);

textField = new TextField (15);

tfPanel.add (textField);
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([HPSOH

// Choice Panel

Panel chPanel = new Panel(new FlowLayout(FlowLayout.LEFT));

label = new Label( "Choice" );

chPanel.add(label);

choice = new Choice ();

choice.addItem ("Solaris");

choice.addItem ("Linux");

choice.addItem ("Aix");

chPanel.add(choice);
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([HPSOH

// List Panel

Panel listPanel = new Panel(new FlowLayout(FlowLayout.LEFT));

label = new Label( "List" );

listPanel.add(label);

list = new List ();

list.addItem ( "Solaris" );

list.addItem ( "Linux" );

list.addItem ( "Aix" );

listPanel.add(list);
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([HPSOH

// Checkbox Panel

Panel cbPanel = new Panel(new FlowLayout(FlowLayout.LEFT));

cbSolaris = new Checkbox ( "Solaris" );

cbPanel.add(cbSolaris);

cbLinux = new Checkbox ( "Linux" );

cbPanel.add(cbLinux);

cbAix = new Checkbox ( "Aix" );

cbPanel.add(cbAix);
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([HPSOH

// RadioButton Panel

Panel rbPanel = new Panel(new FlowLayout(FlowLayout.LEFT));

rbGroup = new CheckboxGroup ();

rbSolaris = new Checkbox( "Solaris" );

rbSolaris.setCheckboxGroup (rbGroup);

rbPanel.add(rbSolaris);

rbLinux = new Checkbox( "Linux" );

rbLinux.setCheckboxGroup (rbGroup);

rbPanel.add(rbLinux);

rbAix = new Checkbox( "Aix" );

rbAix.setCheckboxGroup (rbGroup);

rbPanel.add(rbAix);

rbGroup.setSelectedCheckbox (rbSolaris);
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([HPSOH

// Button Panel

Panel btPanel = new Panel(new FlowLayout(FlowLayout.LEFT));

okButton = new Button ("Ok");

okButton.addActionListener (new OkButtonListener());

btPanel.add(okButton);

cancelButton = new Button ("Cancel");

cancelButton.addActionListener (new CancelButtonListener());

btPanel.add(cancelButton);



S
. L

ec
om

te
, V

. P
oi

rr
ie

z,
 D

. D
on

se
z 

   
   

  U
V

H
C

/IS
T

V

197

([HPSOH

// Menu Bar

Menu procMenu = new Menu( "Procedural" );

procMenu. add (new MenuItem ( "Pascal" ));

...

Menu ooMenu = new Menu( "Object Oriented" );

ooMenu. add (new MenuItem ( "SmallTalk" ));

...

Menu funcMenu = new Menu( "Functional" );

funcMenu. add (new MenuItem ( "Lisp" ));

...

Menu languageMenu = new Menu( "Languages" );

languageMenu.add(procMenu);

...

MenuBar  mb = new MenuBar ();

mb.add (languageMenu);

S
. L

ec
om

te
, V

. P
oi

rr
ie

z,
 D

. D
on

se
z 

   
   

  U
V

H
C

/IS
T

V

198

([HPSOH
public class FrameExample extends  Frame  {

public FrameExample(String title) {

    super(title);

// Widget, panel, menu bar creation

...

    setMenuBar (mb);

    setLayout (new GridLayout(0, 1, 2, 2));

    add (textFieldPanel);

    add (choicePanel);

    add (listPanel);

    add (checkboxPanel);

    add (radioButtonPanel);

    add (buttonPanel);

    pack ();

    show();}
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([HPSOH

❚ *HVWLRQ�GHV�pYpQHPHQWV���FOLF�VXU�OH�ERXWRQ�2N
okButton. addActionListener (new OkButtonListener());

public class OkButtonListener  implements ActionListener  {

    public void actionPerformed (ActionEvent evt) {

      System.out.println( "textField = "  + textField. getText ());

      System.out.println( "choice = "     + choice. getSelectedItem ());

      System.out.println( "list = "       + list. getSelectedItem ());

      System.out.println( "cbSolaris="    + (cbSolaris. getState () ? "Yes"  : "No" ));

      System.out.println( "cbLinux="      + (cbLinux. getState ()   ? "Yes"  : "No" ));

      System.out.println( "cbWindow="     + (cbAix. getState ()     ? "Yes"  : "No" ));

      System.out.println( "rbSolaris="    + (rbSolaris. getState () ? "Yes"  : "No" ));

      System.out.println( "rbLinux="      + (rbLinux. getState ()   ? "Yes"  : "No" ));

      System.out.println( "rbWindow="     + (rbAix. getState ()     ? "Yes"  : "No" ));

    }

}
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([HPSOH

❚ *HVWLRQ�GHV�pYpQHPHQWV���VpOpFWLRQ�G
LWHPV�GX
PHQX

MenuItem mi = new MenuItem( "Pascal" );

mi. addActionListener (new LanguageMenuListener());

public class LanguageMenuListener  implements ActionListener  {

  public void actionPerformed (ActionEvent evt) {

    System.out.println("Menu: " + evt.getActionCommand ());

  }

}
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([HPSOH

❚ *HVWLRQ�GHV�pYpQHPHQWV���IHUPHWXUH�GH�OD
IHQrWUH

addWindowListener (new MyWindowListener());

public class MyWindowListener  extends WindowAdapter  {

    public void windowClosing (WindowEvent evt) {

      System.out.println( "Window closing" );

      System.exit(0);

    }

  }
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6ZLQJ��
4X¬·HVW�FH�TXH�F¬·HVW�"

❚ 8QH�SDUWLH�GH�-)&�GH�1HWVFDSH
❚ 8QH�OLEUDLULH�JUDSKLTXH

❙ &RPSOpPHQWDLUH�GHV�FODVVHV�$:7
❙ )RXUQLW�GH�QRPEUHX[�FRPSRVDQWV
❙ OLYUpH�DYHF�OH�-'.������PDLV�SHXW�IRQFWLRQQHU�DX
GHVVXV�GX�-'.����

❘ WpOpFKDUJHDEOH VXU KWWS���MDYD�VXQ�FRP�SURGXFWV�MIF
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1RXYHOOHV�)RQFWLRQQDOLWpV

❚ 1RXYHDX[�&RPSRVDQWV
❙ %RXWRQ��$VFHQVHXU��7DEOH��$UEUH�
❙ )HQrWUH�LQWHUQH��%DUUH�GH�SURJUHVVLRQ�
❙ 0HQX�GpURXODQW��%DUUH�G�¶RXWLO�����

❚ 3RVVLELOLWp�GH�PDVTXHU�FHUWDLQV�pYpQHPHQWV
❚ /RRN�DQG�)HHO�SDUDPpWUDEOH�HW�FXVWRPLVDEOH

❙ :LQGRZV��0RWLI��0HWDO��0DF
❘ OH SDUDPpWUDJH SHXW LQWHUYHQLU HQ FRXUV G ¶H[pFXWLRQ

❚ 'HERJJDJH�VLPSOLILp
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8WLOLVDWLRQ�GH�6ZLQJ

❚ �HU�SRLQW���VL�RQ�XWLOLVH�OH�-'.�����[��LO�IDXW
LQFOXUH�VZLQJDOO�MDU�GDQV�OH�&/$663$7+

❚ 'DQV�O�¶HQWrWH�GH�OD�FODVVH��RQ�LPSRUWH�WRXWHV�OHV
FODVVHV�6ZLQJ
❙ LPSRUW�MDYD[�VZLQJ�

❚ 'DQV�OH�SURJUDPPH��RQ�XWLOLVH�OHV�ERMHWV�GHV
FODVVHV�6ZLQJ��
❙ ([HPSOH�-%XWWRQ�DX�OLHX�GH�%XWWRQ
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8Q�H[HPSOH���
LPSRUW MDYD[�VZLQJ�� LPSRUW MDYD�DZW��LPSRUW MDYD�DZW�HYHQW��

SXEOLF FODVV 6ZLQJ$SSOLFDWLRQ ^

SULYDWH VWDWLF 6WULQJ ODEHO3UHIL[  �1XPEHU RI EXWWRQ FOLFNV� ��

SULYDWH LQW QXP&OLFNV  ��

SXEOLF &RPSRQHQW FUHDWH&RPSRQHQWV�� ^

ILQDO -/DEHO ODEHO  QHZ -/DEHO�ODEHO3UHIL[ � �� ���

-%XWWRQ EXWWRQ  QHZ -%XWWRQ��,
P D 6ZLQJ EXWWRQ����

EXWWRQ�VHW0QHPRQLF�.H\(YHQW�9.B,��

EXWWRQ�DGG$FWLRQ/LVWHQHU�QHZ $FWLRQ/LVWHQHU�� ^

SXEOLF YRLG DFWLRQ3HUIRUPHG�$FWLRQ(YHQW H� ^

QXP&OLFNV���

ODEHO�VHW7H[W�ODEHO3UHIL[ � QXP&OLFNV��

``��

ODEHO�VHW/DEHO)RU�EXWWRQ�� `
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([HPSOH�6XLWH���
SXEOLF VWDWLF YRLG PDLQ�6WULQJ>@ DUJV� ^

WU\ ^ 8,0DQDJHU�VHW/RRN$QG)HHO�

8,0DQDJHU�JHW&URVV3ODWIRUP/RRN$QG)HHO&ODVV1DPH����

` FDWFK �([FHSWLRQ H� ^ `

��&UHDWH WKH WRS�OHYHO FRQWDLQHU DQG DGG FRQWHQWV WR LW�

-)UDPH IUDPH  QHZ -)UDPH��6ZLQJ$SSOLFDWLRQ���

6ZLQJ$SSOLFDWLRQ DSS  QHZ 6ZLQJ$SSOLFDWLRQ���

&RPSRQHQW FRQWHQWV  DSS�FUHDWH&RPSRQHQWV���

IUDPH�JHW&RQWHQW3DQH���DGG�FRQWHQWV� %RUGHU/D\RXW�&(17(5��

��)LQLVK VHWWLQJ XS WKH IUDPH� DQG VKRZ LW�

IUDPH�DGG:LQGRZ/LVWHQHU�QHZ :LQGRZ$GDSWHU�� ^

SXEOLF YRLG ZLQGRZ&ORVLQJ�:LQGRZ(YHQW H� ^

6\VWHP�H[LW���� ` `��

IUDPH�SDFN��� IUDPH�VHW9LVLEOH�WUXH�� `
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([SOLFDWLRQ�G¬·XQ�H[HPSOH

❚ &HWWH�DSSOLFDWLRQ�FUpp���FRPSRVDQWV�6ZLQJ��
❙ 8QH IHQrWUH �-)UDPH�� XQ SDQHO �-3DQHO�� XQ ERXWRQ �-%XWWRQ� �

XQH pWLTXHWWH �-/DEHO�

❚ /D�IUDPH�HVW�XQ�FRQWDLQHU�GH�KDXW�QLYHDX��/HV�DXWUHV
SRVVLELOLWpV�VRQW��GHV�ERLWHV�GH�GLDORJ��-'LDORJ��RX�GHV
$SSOHWV��-$SSOHW�
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6ZLQJ�GDQV�XQH�DSSOHW

LPSRUW MDYD[�VZLQJ��

LPSRUW MDYD�DZW��

SXEOLF FODVV +HOOR6ZLQJ$SSOHW H[WHQGV -$SSOHW ^

SXEOLF YRLG LQLW�� ^

-/DEHO ODEHO  QHZ -/DEHO�

�<RX DUH VXFFHVVIXOO\ UXQQLQJ D 6ZLQJ DSSOHW����

ODEHO�VHW+RUL]RQWDO$OLJQPHQW�-/DEHO�&(17(5��

��$GG ERUGHU�

ODEHO�VHW%RUGHU�%RUGHU)DFWRU\�FUHDWH0DWWH%RUGHU���������&RORU�EODFN���

JHW&RQWHQW3DQH���DGG�ODEHO� %RUGHU/D\RXW�&(17(5��

`

`
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/HV�©�P
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�ª�VRQW�HQ�IDLW�GHV�ERXWRQV���
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&RQFOXVLRQ�VXU�6ZLQJ

❚ 6ZLQJ�RIIUH�VXUWRXW�EHDXFRXS�SOXV�GH�FRPSRVDQWV
TXH�$:7��
❙ /H�UHQGX�HVW�PHLOOHXU
❙ /HV�RSWLRQV�QRPEUHXVHV

❚ 0DLV�O�¶$3,�HVW�GLIILFLOH�j�FRQQDvWUH
❚ QH�SDV�KpVLWHU�j�XWLOLVHU�OH�7XWRULDO��

❙ MGN������WXWRULDO����XLVZLQJ�FRPSRQHQWV�FRPSRQHQWV�KWPO
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-DYD�1DWLYH�,QWHUIDFH��-1,�

❚ 0RWLYDWLRQV
❙ 8Q�SURJUDPPH�-DYD�DFFqGH�j�GHV�IRQFWLRQV
pFULWHV�HQ�&��HW�FRPSLOpHV�

❘ -�UpFXSpUDWLRQ�GH�VRXUFHV�H[LVWDQWV��SHUIRUPDQFH
❘ /�SRUWDELOLWp��PRELOLWp��VpFXULWp

❙ 8Q�SURJUDPPH�HQ�&��&����ODQFH�XQH
PDFKLQH�YLUWXHOOH�HW�LQYRTXH�OD�PpWKRGH
PDLQ���G�¶XQH�FODVVH�-DYD
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-DYD�1DWLYH�,QWHUIDFH��-1,�

❚ -1,�GpILQLW
❙ O�¶pGLWLRQ�GH�OLHQ�GH�OD�-90�DYHF�OD�ELEOLRWKqTXH
TXL�FRQWLHQW�OHV�IRQFWLRQV

❙ OH�SDVVDJH�GHV�SDUDPrWUHV�HW�OD�UpFXSpUDWLRQ�GH
OD�YDOHXU�GH�UHWRXU�DYHF�OD�FRUUHVSRQGDQFH�GHV
W\SHV

❚ 5HPDUTXH���0LFUR6RIW�-90�VXSSRUWH
�51,��5DZ�1,��HW��-DYD�&20
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-1,
(WDSHV�GH�'pYHORSSHPHQW

❚ �� 'pILQLU�OHV�FODVVHV�-DYD
HW�OHXUV�PpWKRGHV�QDWLYHV

�� ILOH +HOOR:RUOG�MDYD

FODVV +HOOR:RUOG ^

SXEOLF QDWLYH YRLG GLVSOD\+HOOR:RUOG���

VWDWLF ^

6\VWHP�ORDG/LEUDU\��KHOOR���

`

`

�� ILOH 0DLQ�MDYD

FODVV 0DLQ ^

SXEOLF VWDWLF YRLG PDLQ�6WULQJ>@ DUJV� ^

QHZ +HOOR:RUOG���GLVSOD\+HOOR:RUOG���

`

`
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-1,
(WDSHV�GH�'pYHORSSHPHQW

�� &UpHU�XQ�ILFKLHU��K
&�?! MDYDK +HOOR:RUOG

�� ILOH +HOOR:RUOG�K

�LQFOXGH �QDWLYH�K!

W\SHGHI VWUXFW &ODVV+HOOR:RUOG ^ FKDU 3$'� ` &ODVV+HOOR:RUOG�

H[WHUQ YRLG +HOOR:RUOGBGLVSOD\+HOOR:RUOG�VWUXFW ++HOOR:RUOG ��

�� &UpHU�XQ�ILFKLHU�VWXE
&�?! MDYDK �VWXEV +HOOR:RUOG

�LQFOXGH �6WXE3UHDPEOH�K!

VWDFNBLWHP -DYDB+HOOR:RUOGBGLVSOD\+HOOR:RUOGBVWXE

�VWDFNBLWHP B3B�VWUXFW H[HFHQY B((B� ^

H[WHUQ YRLG +HOOR:RUOGBGLVSOD\+HOOR:RUOG�YRLG ��

�YRLG� +HOOR:RUOGBGLVSOD\+HOOR:RUOG�B3B>�@�S��

UHWXUQ B3B�

`
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-1,
(WDSHV�GH�'pYHORSSHPHQW

���(FULUH�OH�FRGH�GHV�PpWKRGHV�QDWLYHV
�LQFOXGH �6WXE3UHDPEOH�K!

�LQFOXGH �+HOOR:RUOG�K�

�LQFOXGH �VWGLR�K!

YRLG +HOOR:RUOGBGLVSOD\+HOOR:RUOG�VWUXFW ++HOOR:RUOG WKLV� ^

SULQWI��+HOOR :RUOG�?Q���

UHWXUQ�

`

�� &UpHU�XQH�ELEOLRWKqTXH
�VKDUHG�OLE�RX�'//�
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-1,
(WDSHV�GH�'pYHORSSHPHQW

�� ([pFXWHU�OH�SURJUDPPH�-DYD
❘ 8QH�H[FHSWLRQ�VH�SURGXLW
MDYD�ODQJ�1XOO3RLQWHU([FHSWLRQ

DW MDYD�ODQJ�5XQWLPH�ORDG/LEUDU\�5XQWLPH�MDYD�

DW MDYD�ODQJ�6\VWHP�ORDG/LEUDU\�6\VWHP�MDYD�

DW +HOOR:RUOG��+HOOR:RUOG�MDYD���

DW

MDYD�ODQJ�8QVDWLVILHG/LQN(UURU GLVSOD\+HOOR:RUOG

DW 0DLQ�PDLQ�0DLQ�MDYD���

❙ &RQILJXUHU�OH�FKHPLQ�G
DFFqV�j�OLEKHOOR�VR
� VHWHQY /'B/,%5$5<B3$7+ �^/'B/,%5$5<B3$7+`�P\OLEUDU\SDWK
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-1,
�(FULWXUH�GH�0pWKRGHV�1DWLYHV

❚ 6LJQDWXUH�GHV�0pWKRGHV
❚ 3DVVDJH�G
DUJXPHQWV
❚ 9DOHXU�GH�5HWRXU
❚ 0DQLSXODWLRQ�GHV�&KDvQHV
❚ $FFqV�DX[�PHPEUHV�G
XQ�REMHW�-DYD
❚ $SSHO�GH�PpWKRGHV�G
XQ�REMHW�-DYD
❚ /HYpH�G
XQH�([FHSWLRQ
❚ 6\QFKURQLVDWLRQ�GHV�7KUHDGV
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&RUUHVSRQGDQFH�GH�7\SHV
OH�FRGDJH�87)

❚ 7\SHV
-DYD 7\SH 1DWLYH 7\SH 'HVFULSWLRQ

ERROHDQ MERROHDQ XQVLJQHG � ELWV

E\WH ME\WH VLJQHG � ELWV

FKDU MFKDU XQVLJQHG �� ELWV

VKRUW MVKRUW VLJQHG �� ELWV

LQW MLQW VLJQHG �� ELWV

ORQJ MORQJ VLJQHG �� ELWV

IORDW MIORDW �� ELWV

GRXEOH MGRXEOH �� ELWV

YRLG YRLG 1�$
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&RUUHVSRQGDQFH�GH�7\SHV
OH�FRGDJH�87)

❚ &RGDJH�87)��GH�FKDvQH
❙ 5DSSHO � OH W\SH FKDU GH -DYD RFFXSH WRXMRXUV �� ELWV �8QLFRGH�

❙ 87)� SHUPHW GH FRGHU OHV FKDvQHV GH FDUDFWqUHV
DYHF GHV V\PEROHV GH WDLOOH YDULDEOH �� j � RFWHWV�


