
HAL Id: inria-00069972
https://inria.hal.science/inria-00069972

Submitted on 19 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

MODE-PP HTML: A GDMO/GRM to HTML
Translator -Release 1.0-Reference Manual

Olivier Festor

To cite this version:
Olivier Festor. MODE-PP HTML: A GDMO/GRM to HTML Translator -Release 1.0-Reference
Manual. [Technical Report] RT-0199, INRIA. 1996, pp.19. �inria-00069972�

https://inria.hal.science/inria-00069972
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

08
03

ap por t  


     t e ch n i qu e 


INSTITUT
�

NATIONAL
�

DE
�

RECHERCHE EN
�

INFORMATIQUE
�

ET
�

EN
�

AUTOMATIQUE

MODE-PP HTML: A GDMO/GRM to HTML translator
-Release 1.0-

Reference Manual
�

Olivier Festor
�

�

N ˚ 0199
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L:Mkp X y b n*[kQ'P o ^ ��b7a Q'X�^ M P a P � P a P o n*P�Q¯Z o [�Z\� b\� ^ M P �@J�K�Lmµ�MNMPO�Q��SR��£a P*�rPJZdX�P R ¥ u �:j�Z a ^ b\� ^ M P ��� h+e$U�e$f
P oE¦SpraYblo Q'P o ^w¥ ��� h+e$U�e$f XY^�Z o y X �Ab7a � �UT��UV�³-¸@J¬�XWw³-�\�
K'³,YK³���·[Z��»³\T���L]TXY_^A�d·`T��»³,T"�t�"´ �aLcbXL�K���b Z o yp X,Z a P*XYPJZ a n M j aYb ^ b ^�_EjKP=[ o y P a y P ¦ P*� b j-Q'P o ^+� p ^ M-pro ^ M P U�e$f-e$h8i«f a P*XYPJZ a n M ~ a�b [-j bd� ^ M P ©ed U © i �OblaYa Z pro P'Z o y
� U ©edgf � d U0f ¥ L:M P ��� h«egU0e$f P oS¦SpraYblo Q'P o ^ p X y P*X p ~ o P y �Ab7a X�[-j-j b7a ^ pro ~ ¦ Z a�prb [-X y P ¦ P*� b j-Q�P o ^YX+{�Z\XYP y b7o �¢Z\^YP*X�^� f © XY^5Z o y Z a y X ��bla � Z o Zd~lP*Q'P o ^ ©�oS��bla Q�Zd^ prblo ��b y P1� pro ~�n b Q={ pro P y � p ^ M ­kb7a Q¯Z\� h P*XYn a�p j-^ prb7o�L P*n M-o-prq [-P*Xw¥L:M P ��� h+e�� `$` �A��� h«e `)a P*^�^�_ � `)a�pro ^�P a � p X:{-[ p �r^ b7o ^ b j bd� ^ M P ��� h«e�� ­ e � p { a Z a _ihkj%lY¥ ��� h«e�� `$` j a�bd¦Sp y P*X�Ab7a Q�Zd^�^ pro ~¨Z o y j a P*^Y^�_ � j aYpro ^ pro ~ � Zdn p � p ^ p P*X ��bla { b ^ M¬  U � �A  P o P a Zd� U P1�¢Z\^ prb7o X M-p j ��b y P*�£��hkj%l	Z o y   h ��� �A  [ p y P*� pro P*X�Ab7a ^ M P h P5¤ okp ^ prb7o+bd� � Z o Z\~7P y � { c P1n*^YX5��hkjmlSXYjKP*n p ¤�nJZ\^ prb7o XJ¥ ��� h+e�� `$`���L0���=p X�^ M P � _SjKP aYL P*]S^ � Z a�� [-j � Z o ~7[KZd~7P
Z o y¯f j�P*n p ¤KnJZd^ p§blo�a P1j b X p ^ bla _'~lP o P a Zd^ b7a j aYbd¦Sp y P y pro ^ M P ��� h+e�� `g` � p { a Z a _S¥��b y P � `$`ªp X y p XY^ aYp {-[-^�P y � p ^ M'� b y P � ­ e�n �
L�LHR[o [ o y P a ^ M Pqp JrMco �as%tuO�Q n blo y p ^ prb7o X¨ZdX y P*X�n aYp {KP y p§o ^ M Pv,wyx,zy{}|�~y�)� ¤��rP0j a�bd¦Ep y P y � p ^ M ^ M P�j�Zdn � Z\~7P0Z o y=y P*XYn aYp {�P y pro n M Z\j-^YP a jUj	¥ ��� h+e p X o-b ^¨Z+n*� b XYP y P oS¦Epra�b7o Q�P o ^ ºdo-blap ^ p X«Z�n b Q�Q'P a n p Zd� b7o Pl¥ e ¦ P o�p � XY^5Zd{-�rP=Z o y n b Q'jk�§P1^YP ºkp ^0Z p Q'X0Zd^+Zd�r� b � pro ~,jKP b j-�rP�^ b P*]SjKP aYp Q�P o ^ o P*� � PJZ\^Y[ a P*X p§o� Z o Z\~7P*Q�P o ^ ©�oS��bla Q¯Z\^ prb7o'� b y P*�r� pro ~K¥��p ^ M-pro ^ M-p X y b n*[-Q'P o ^ º ^ M P � PJZd^�[ a P*X b\� ^ M P ��� h+e�� `$`±�0L0��� ~7P o P a Z\^ bla Z a P+j a P1XYP o ^YP y Z o y ^ M P i `)© y P*^�Z p �§P y ¥L:M P a P*Q�Z pro y P a¬b\� ^ M-p X y b n*[-Q'P o ^ p X b7a ~EZ o-p�� P y Z\X �Ab �r� b �,¥�� M Zdj-^�P a j)j�j aYbd¦Sp y P*X=Z o±bd¦ P a�¦Sp P1� bd� ^ M P ��L0���
~lP o P a Zd^ b7a � X � PwZd^Y[ a P*Xw¥ � M Z\j-^YP a j)j¬j a P*X�P o ^YX+^ M P+j�Z\n � Zd~7P,Z o y p ^YX:[kXYP7¥i � ^YP a X b Q�P:X�ZdQ�j-�rP*X$� M-p n M'p �r�r[-XY^ a Z\^YP:X b Q'P:~lP o P a Zd^YP y XYjKP*n p ¤�nJZ\^ prb7o X º ^ M P y b n1[-Q'P o ^m~ pr¦ P1X¨X b Q'P proS�Ab7a Q�Zd^ p§blo,b7o
n b7o ^�Z\n*^ Z o y n b jE_ a�p ~ M ^,n b7o n*P aYokp§o ~ ^ M P ��� h+e ^ bSb � � X�P*^J¥ L:M P y b n1[-Q'P o ^ p X,n b Q'jk�§P1^YP y � p ^ M Z n b7o n1�§[kX prb7o Z o y Z
j a P*X�P o ^�Zd^ prb7o�b\� jk�¢Z o-o P y P*]S^YP o X prb7o X � n M Zdjk^YP a j)j7�*¥ ©�o Z o Zdj-jKP o y p ] º ^ M P a PJZ y P a � p �r�K¤ o y Z y P*^�Z p �§P y�y P*X�n aYp j-^ p§blo�bd�
^ M P i j-jk� p nJZ\^ prb7o�`)aYb ~ a ZdQ'Q pro ~ ©�o ^YP a�� Z\n*P,j a�bd¦Ep y P y � p ^ M-pro ^ M P ��� h+e�� `g` ��L0��� ¥
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  h ��� Z o y   U � XYjKP*n p ¤�nJZ\^ prb7o X:Z a P0X�j-� p ^�^YP y pro ^ b Z o [-Q={KP a$b\� X�[-{ � XYjKP*n p ¤�nJZ\^ prb7o X:� M-p n M�a P � P a P o n*P,PJZ\n M'b ^ M P a$¦ P a _b\� ^YP o ¥ L:M [-X º M Z ¦Sp§o ~ Z o�bd¦ P a�¦Sp P1� bd� Z�n b Q�j-�rP*^YP+XYjKP*n p ¤�nwZd^ prblo p X y p�� n1[-�r^0Z o y o Z ¦Ep ~SZd^ prblo=� Z\n p � p ^ p P1X0Z a P bd�$pro ^YP a P*XY^�Ab7a ^ M Zd^0jk[ a j b X�P7¥ ��b7a P bd¦ P aJº j a�bd¦Sp y p§o ~ Z�XY^�Z o y Z a y p�� P y a P1j b X p ^ bla _�� M-p n M nJZ o {KP Z\n*n*P*X�XYP y � p ^ Mkp§o Z o�©�o ^ a Z o P*^+{S_
Z o _=j�P a X blo n b7o n*P aYo P y � p ^ M ^ M P*XYP�XYjKP*n p ¤�nJZ\^ prb7o X0nJZ o {KP ¦ P a _ M P*�rj � [-��¥L:M P�j aYbd¦Sp X prblo¬b\� X�[-n M Z o=pro ^YP a�� Z\n*P p X$^ M P0~ b Zd� bd� ^ M P ��� h«e�� `$`ª�0L0��� j�Z a ^ bd� ^ M P ��� h+e$U�e$f P oS¦Sp§a�b7o Q�P o ^J¥

GDMO
Modules

GRM
Modules

MODE-FE
Parser

MODE-FE API

HTML Generation Module

Main HTML
&

Frames

Specification
Files

­�p ~7[ a P ��� ¥ R�� L:M P ��� h+e�� `$`�� p { a Z a _'Z o y ^ M P �0L0���   P o P a Z\^ bla � � pro-� ^ b'��� h«e�� ­ e
L:M P ��� h+e�� `$`ª�0L0��� ~lP o P a Zd^ b7amp X)^ M P0X�P*n b7o y Zdjkj-� p nwZd^ prblo Q b y [-�rPm{-[ p �r^ bd¦ P a ^ M P ��� h+e�� ­ e ^ bSb � �Sp ^J¥ © ^g[-XYP*X

^ M P pro ^YP a�o Zd� a P*j a P*XYP o ^5Zd^ prblo bd� XYjKP*n p ¤�nwZd^ prblo X,� b Z y P y � p ^ M»��� h+e�� ­ e Z o y j aYbd¦Sp y P*X ��L0��� ~7P o P a Zd^ prb7o Q'P1^ M-b y X�Ab7amb7o P+XYjKP*n p ¤�nwZd^ prblo Q b y [-�rP7¥­�p ~7[ a P�j)j p �r�r[-X�^ a Z\^YP*Xt^ M P�� pro-� {�P*^��mP*P o ^ M P �0L0��� ~7P o P a Zd^ b7a Z o y ^ M P'{KZdX p n=j�Z a ^�X � p ¥ P7¥�^ M P'j�Z a XYP a � bd�0��� �h+e$U�e$f ¥­kb7amb7o P pro j-[k^¨X�j�P*n p ¤KnJZd^ p§blo"º ^ M P+~7P o P a Z\^ b7a n a PJZ\^YP*X,ZtXYP*^ b\���0L0��� ¤��rP*X0ZdXm�¨P1�§�"Z\X0Zd�r� ��a Z\Q pro ~+XYP*~lQ'P o ^�X:� M-p n M�Ab7a Q�^ M P a P1j b X p ^ bla _ ��b7ag� [-^�[ a P o Z ¦Sp ~SZd^ p§blo � p ^ M-pro ^ M P+XYjKP*n p ¤�nJZ\^ prb7o X0[-X p§o ~'Z o _={ aYb �:X�P a ^ M Zd^:X�[-j-j b7a ^YX �Aa ZdQ�P*XJ¥

� �X�!� "
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i X ��� h+e�� `$` � �0L0��� p X y p XY^ aYp {-[-^�P y � p ^ M-pro ^ M P ��� h+e$U�e$f j�Z\n � Zd~7P º XYP*P°^ M P pro XY^5Zd�r�£Zd^ prblo n b Q'Q¯Z o y X pro ^ M P��� h+e$U�e$f�y b n*[-Q�P o ^�Zd^ prb7o ¥   d��«� i��,e p X a P q [ pra P y ^ b n b Q'j p �rP:^ M Ptj�Zdn � Zd~lP7¥L)b n b Q'j p �rP ��� h+e�� `$` � �0L0��� ~ b ^ b ^ M P������ y p§a P*n*^ b7a _ bd� ^ M P�j�Zdn � Z\~7P º P y p ^«^ M P���� �"!$#&%�'(!'Z o y X�P*^,^ M P v$)()¦ Z aYp Zd{k�§P:^ b ^ M P o ZdQ�P bd� ^ M P+n b Q'j p �rP a _ b [¯Z a P+[-X pro ~ � � � º ~+*�* b7a Z o _ �,*�* n b Q'j p �rP a �*¥��p ^ M-pro ^ M P�X a n y pra P*n*^ b7a _ º ^�_Sj�P�-$./� �"!102#1�3� �/!$#&%4'(!K¥ L:M-p X+� p �r�){-[ p � y ^ M P b { c P*n*^+¤K�§P b\� ^ M P=� p { a Z a _ Z o y jk[-^
^ M-p Xm¤��rP pro ^ M P5'�%76 y pra P*n*^ bla _ bd� ^ M P+j�Z\n � Zd~7Pl¥
� 398 � &)#5:�.
L:M P � [-�r� ��L0��� ~7P o P a Zd^ b7a�p X y P ¤ o P y p§o ^ M P ��� h+e�� `g` � p { a Z a _»ZdX blo P �,*�* n*�£ZdX�X¬� p ^ M Q¯Z o _�jk[-{-� p n=j aYpro ^ pro ~
Q�P*^ Mkb y XJ¥ L:M P*XYPtQ'P*^ M-b y X¨Z a P y P*^�Z p �§�rP y pro ^ M PxZ\j-jKP o y p ] bd� ^ M P y b n*[kQ'P o ^J¥ e Z\n M Q�P*^ M-b y p Xmj�Z a ZdQ'P1^YP a�p � P y {E_=^ M P
X�^ a PJZdQ/^ b � Mkp n M ^ M P b [-^�j-[-^0Q=[kXY^:{KP y pra P*n*^YP y Z o y Z�j blpro ^�P a ^ b Z o�b { c P*n*^+� M-p n M n blo ^5Z pro X�^ M P a P*j a P*X�P o ^�Zd^ prb7o»bd�
^ M P+^YP*Q�j-�£Zd^�P � X5� ��b7a � M-p n M ^ M P,Q�P*^ M-b y n b7o ^�Z pro X¨^ M P ��L0��� ~7P o P a Z\^ prb7o n b y P7¥� X pro ~=^ M P ��L0��� j a�p§o ^�P a0a P q [ pra P*X �

; p§o n*�r[ y pro ~=Zd�r� ��b y P ­ e a P*�£Zd^YP y ¤K�§P1X º
; p§o n*�r[ y pro ~�^ M P � b y P `$` �0L0����`)aYpro ^YP a ¥ M-M ¤��rP pro _ b [ a j aYb ~ a Z\Q º
; M Z ¦Sp§o ~ Z o¯pro X�^�Z o n*P b\� ^ M P«jKZ a X�P aJº ^ M P a P*j b X p ^ b7a _ Z o y ^ M P+Q�P*XYX5Zd~7P+j a�pro ^�P aJº
; M Z ¦Sp§o ~ Z o¯pro X�^�Z o n*P b\� ^ M P ��L0��� ~7P o P a Z\^ bla n*�£ZdX�X º
;ª� pro-�Spro ~�_ b [ a Z\j-j-� p nJZd^ prb7o Xm� p ^ M { b ^ M ^ M P � b y P ­ e Z o y ^ M P ��b y P `$` � p { a Z aYp P*Xw¥
L:M P�n b y P0{KP*� b � p �r�r[-XY^ a Zd^�P*Xm^ M P p§o XY^�Z o n p Zd^ prb7o Z o y Z+nJZd�r�K^ b ^ M P�~7P o P a Z\^ prb7o�bd� Z ��L0��� X�j�P1n p ¤�nJZd^ prb7o'a P*j b X p ^ b7a _

n b7aYa P*XYj b7o y pro ~=^ b Z�Q b y [-�rP:j a P ¦Sprb [kXY�r_'j�Z a X�P y {S_=^ M P ��b y P ­ e j�Z a XYP a ¥

<"=?> @BA2CD<$EGF HIHJLK7KMNK7K
OQPSRUTWVYX&TZNK7K
[]\(^`_+acbed�fgPihIjlk7jlmeb�X(mGdD^DacbnNK7K
Tpo�o�qsr�\(mthpuUq7^DqsvwNK7KxNK7K�ygacz2{7bDjl|s_2^�}G~�~7�
�2{���r+dD^`jl^`\(^]uSq�^`jlacr+qchp�2m,�]mG��_+mtbe�D_(m�mtr���r$v?asbeo�q7^`jl�7\+m� K7K
mG^]mtr�[i\+^Da7o�q�^`jl�7\(m��Y��uS�U�?[,��NK7K
[]hIh�bDjl|c_2^Dd]bemGdDmtbek�mG�"��� m�m�yiPS�p�S�U�Y�S�S��jIrQ^Dacz2V?hlmGk7mehp� jIbemG��^Dacbe{7��NK7K�U�u�������&���



J�� K7K
X�jIhlm7f]O�a��2mGX&T O�qcjIr2z(qsbedDmtbs� �G�J`J K7K
RUmGdD�tbDjIz+^`jlacr/f��U� }������&qsbedDmtb ��o
z2hlmGo�mer2^Dq7^`jlacr�X�jIhlm7�J?M K7K
�]mGk7jld`jlasr�f�}7� �J?Z K7K�ygacr2^Dq��G^Gf PihIjlk7jlmtb�X(mGdD^DasbJ?n K7K��?uS�U��[��/acbDbeqsjIr(mJ?w K7K
�&mG�D_2r(asz�achlm��2m,uSqsr(��{7V
	pbeqc��asjldJ?x K7K V�ygq7o
z2\(d]dD�tjlmer2^`j��(�7\+m�VJ � K7K
�2}�
��+�g\(m�� \��7qcbe��jIr�	ga7^Dqsr$jl�7\+m�	S� �&��}��$}J?� K7K�
��7�������ijIhIhlmtbed`V���m�d`V`uUqcr+�G{QygmG�2m��J?� K7K
X&�][Su ygTM
� K7K
^Dmth?fU�������4�����$� 
c~2�����$�l}G�M�J K7K v?q��(f]��������� ���$� ��! � ���2� }�~M`M K7K
mtVYo�qsjIh?f v?m�dD^Dacb�"ihlacbDjlq2� vBbM`ZM`n�#%$'&)(+*-,/./021+3�4+.%$�57698):M`w�#%$'&)(+*-,/./021;$�5+3�4+</0+=->?698):M`x�#%$'&)(+*-,/./021�@/3�4+</0+=->A6B8):M � #%$'&)(+*-,/./0DC�E/5�./0�F+G/H�I+*+*�JK*+=�3+3+0�376B8+8LCM`��#%$'&)(+*-,/./0DC�E/5�./0�F+G/H�M�</=->�>)=-<?69NO$�3�5-&A694/=-NP698%CM`��#%$'&)(+*-,/./0DC�E/5�./0�Q+Q/H�R�S+E/T�Q+<;$'&/4K0�<7698+8%CZ
��#%$'&)(+*-,/./0DC�E/5�./0�F+G/H�E+0+3+3�=�U+0�Q+<)$'&+4/0�<7698+8OCZ�JZ`M�V)=�</3+0 Q/=�</3+0�<?WZ`Z�E/5�./0�F+G/H�X/0-V/5+3;$Y4/5�<�Z[</0-V)5+3;$�4/5�<�Z?WZ`n�E/5�./0�F+G/H�E/0+3�3+=�UK0�Q+<;$'&+4/0�<\>)0+3+3+=�U/0�Q+<;$'&/4K0�<7WZ`wZ`x�$'&/4]>)=;$'&A^�$'&/4_=�<+U/(7`�(-8)=�<Da+a+=�<+U+b%cZ �edZ`�fF;g�T�Gha�@�VAWZ`�i(-8)=�</a2@%$�*+0-&)=->)07Wn
�i(-8)=�</aj5-,/4+@%$�*+07Wn�J K7K
�g_+m,�S�]O\���Smer(mtbeq�^Dacbn`MfE/5�./0�Q+Q/H�R+S�E/T�Q�<%$'&+4/0-<�V)5-,/4?Wn`Z[$'&/4h0�<+</0-,/<?Wn`n[$�@k^l=�<+U/(nm�oqp;cn`w dn`x (+5-,/4D1+1h0-&/./*j1+1D0-&/./*j1+1rC's)3+=�U/07tuE/=;$'&q1�U+<�>)v�U+.�>)5+v�@%$�*+0+vw&)=->�0+:xC\1+1j0-&/./*j1+1D0-&/./*7Wn � (+5-,/4D1+1yC�S+<+Zh=�U/=;$'&zmYC\1+1D0-&/./*j1+1D0-&/./*7Wn`� K�K
m��7jl^G�D}9�'{n`� |w
�i0+*+3+0w�J dw`M @%$�*+0-&)=->)0}o~3�4+</(+5-V/Z?^l=�<�U+b7�����;c%Ww`Z $�@k^+^
@�Vho~@+</0+5-V)0-&A^9@%$�*�0-&/=->)0�`�C�<)C%`
3�4+.)$'&%c+c�o+oD��s)T+T;cw`n dw`w (+5-,/4h1+1rC�J/5-,)*�.�&)5�4h5-V)0-&q3-V)0+(;$�@%$�(+=�4;$�5-&_@%$�*+0~C21+1h0-&/./*7Ww`x </0�4�,/<�&jG+X+X/��X?Ww � |w`� 0+*+3+0w`� dx
� $�@k^+^l0�<+</0-,/<�oDQ/=�</3+0�<?6
Z+Z�V)=�</3�07^�c�c�o+oq�;cx�J dx`M 5�@/3�4+</0+=->h�-,/4+F%$�*+0�^e5-,/4+@%$�*+07`�$�5+37t+tl5-,/4~c%Wx`Z (+5-,/4h1+1rC�Q/=�</3;$'&/U2�/=+3j�-,)(+0+3+3�@�,)*�m+m+mYC}1+1h0-&/./*7Wx`n (+5-,/4h1+1rC%6+6+6
�%$�(+02�+5-N�m+mYC21+1j0-&/./*7Wx`w (+5-,/4h1+1rC%6+6+6+6+6+6
�/5-,�=�</0]=-&��+�xg2M�,/<�,zm+m+m+mYCe1+1D0-&/./*7Wx`x (+5-&)3�4jE/5�./0�F+G/H�E/5-.�,)*�0+T;$�3�42a2>)*]oh</0-V)5+3;$�4/5�<+Z76
J+M+0�4+EK5�.-,)*+0�37^'c%Wx � E/5�./0�F+G/H�E/5�.-,)*+0�a�</0+3jo]>)*+v+:��+M/0�4+G/*�0->)0�&/47^�c%Wx`� V)5-,/4?6
Q+<%$'&/4�R+S+EKT�E+5�.�,/*+07^��/�w,/4+F)$�*�07`
<+0+3;c)Wx`� |� � 0+*+3+0� J d
�Y��� �-�������w�������������w��� �  �¡-��� � ¢��¤£ £ ¥Y��������¦ ��� ��§�¨Y� � ��©lªY«
¬�¬©­ªY«
¬�¬7� � ¢®z¯¤°�°¤±�� ¥³²
 �£ ����§-´)����§¤��¦ £ � � �

µ-��£ � ��¶l· �¢�¸�£ ��¦

|



� M (+5-,/4h1+1rC�Q/=�</3;$'&/U2�/=+3},+&)3-,)(+(+0+3+3�@-,)*�m+m+mYC�1+1D0-&/./*7W� Z (+5-,/4h1+1rC%6+6+6
�/5-,h3-8)5-,)*�.j*+5+5��q=�4hZ/5-,~M+X+E���M+�+E/��3-V)0+(;$�@%$�(+=�4;$�5-& m+m C\1+1D0-&/./*7W� n |� w |� x |�`� (+5-,/4h1+1rC�S�8)=-&��)3}@/5�<28)=�b%$'&/U},)3+0�.hE/���+G/v�F+Gnm��-&��-&��-&��-&LC%W� �e|� �

�Y��� �-�������w�������������w��� �  �¡-��� � ¢��¤£ £ ¥Y��������¦ ��� ��§�¨Y� � ��©lªY«
¬�¬©­ªY«
¬�¬7� � ¢®z¯¤°�°¤±�� ¥³²
 �£ ����§-´)����§¤��¦ £ � � �
µ-��£ � ��¶l· �¢�¸�£ ��¦

�



� ����� �������!$

. /1032547698 �

� � < � ? � = � B � � � � � ���

X(acbUqcr�jIr$z2\+^,�S�]OQK7�SRUOQP1o�a���\$hlm���^`_+mS�(q�����VYmtr+��|7mer(mtbeq�^DmGdS^`_+mSv?ashIhla��gjIr+| �U�iO\�\�2hlmGdGf
� E/���+G �+G+F+I�s)T�S 	+X/��
/��G+X?698/4�>/*$f�uUqck7jl|�q7^`jlasr�q��G�GmGdDd �2hlm7�g�g_2jld �2hlm
o,\(dD^g��mShla�q7�2mG��jIr�^`_+m �2bea��idDmeb�{
� E/5�./0�X/0+*�J%$�.?6�8/4->)*$fghlqs��mthz�$hlm�v?asb
bemehlq7^`jlacr+d`_2jIz �thlq7dDdDmGdG�Q�g_2jld �2hlm jld,\(dDm�� ^Da�dDmG^�^`_(m�hIjldD^
v�beq�o�mGdG����^,jld
qs\(^Da�o�q7^`jl��qchIhl{hla�q7�2mG���2{ ^`_+m,�$bea��]dDmtb�{
� E/5�./0�I/(�4%$�5-&L$Y.?6B8/4�>�*$f$hlqc�3mth7�$hlm,v?asb]q7�G^`jlasrQ�thlq7dDdDm�dG�g�g_$jld �2hlm jldg\+dDmG��^Da�dDmG^]^`_(mShIjldD^]v�beq7o�m�dG�p��^gjld]qc\+^Da7o�q�^`jl�GqchIhl{�hla7q��$m���2{�^`_(mS�2bea��]dDmtb�{
� E/5�./0-V)=+(��L$�.?6�8/4->)*$f2hlqc��mth7�2hlmSv?asbiz+q7�
��q7|�mGdG�g�g_2jld��2hlmSjldi\+dDmG��^Da�dDmG^g^`_+mShIjldD^iv�beq�o�mGdG� ��^pjldiqs\(^Da�o�q7^`jl��qchIhl{�hla7q7�2mG� �2{5^`_+m�2bea��]dDmtb�{
� E/5�./0->)5+(;$�.?698K4�>/*$f�hlqc��meh7�$hlm
v�acbUo�qcr+q7|�mG�Qac���DmG�G^]�thlq�dDdDmGdG�U��_2jld �2hlm
jld]\(dDmG��^Da5dDmG^]^`_+m hIjldD^]v�beq7o�mGdG�U��^gjldSqs\(^Da�o�q7^`jl��qchIhl{hla�q7�2mG���2{ ^`_+m,�$bea��]dDmtb�{
� E/5�./0�<�>)=-VL$�.?6�8/4->)*$f(hlqs��mth?�$hlm,v?acb]bemthlq�^`jlacr+d`_$jlz o�qsz$z2jIr+|7dG�,�g_2jld �2hlm jld]\(dDmG��^Da5dDmG^]^`_+m hIjldD^SvBbeq7o�mGdG����^gjldSqs\(^Da�o�q7^`jl��qchIhl{hla�q7�2mG���2{ ^`_+m,�$bea��]dDmtb�{
� E/5�./0�Q/=�</=->L$�. 698+4�>)*�f(hlqc��mth7�2hlm,v?acbgz+qcbeq�o�mG^DmtbedG� �g_$jldz�$hlm,jldg\(dDmG��^Da�dDmG^]^`_(mShIjldD^]v�beq7o�m�dG�g�?^gjldiqs\(^Da�o�q7^`jl��qchIhl{�hla7q7�2mG���2{^`_+m,�$bea��]dDmtb�{
� E/5�./0�I+4+U%$�.?698K4�>/*$f(hlqs��mth7�2hlm v?asbUq7^D^`bDjI�2\(^Dm�|sbeac\2z(dG� �g_$jldz�$hlm,jldi\+dDmG��^Da�dDmG^]^`_+m hIjldD^]v�beq7o�mGdG�]�?^�jld]qs\(^Da�o�q7^`jl�GqshIhl{ hla7q��$m���2{�^`_(mS�2bea��]dDmtb�{
� E/5�./0-&+NL$�.?698/4�>)* f(hlqs��mth7�2hlm v?asb]r(q�o�mtV?�$jIr+��jIr(|�dG�S�g_2jld �2hlm jld]\(dDmG��^Da�dDmG^]^`_+m hIjldD^]v�beq7o�m�dG�g�?^gjldiqs\(^Da�o�q7^`jl��qchIhl{�hla7q7�2mG���2{^`_+m,�$bea��]dDmtb�{
� E/5�./0�	/0-8L$�.?698K4�>/* fghlqs��mth7�2hlm
v?asbS��mt_+qsk7jlac\2bedG���g_2jld��$hlm
jld]\(dDm�� ^Da5dDmG^U^`_(m,hIjldD^ vBbeq7o�mGdG� ��^gjld,qs\(^Da�o�q7^`jl�GqshIhl{ hla7q��$m�� �2{^`_+m,�$bea��]dDmtb�{
� E/5�./0�I+4+4%$�.?698K4�>/* f]hlqc�3mth �2hlm
v?acb�q�^D^`bDjI�$\+^DmGdG����_2jld �$hlm
jld,\+dDmG� ^Da�dDmG^,^`_+m
hIjldD^ vBbeq7o�mGdG���?^ijld�qc\+^Da7o�q�^`jl�GqchIhl{�hla7q��$m�� �2{^`_+m,�$bea��]dDmtb�{
� E/5�./0��/5�4%$�@%$�. 698+4�>)*�f hlqs��mth7�2hlm
v?acb]r+a7^`j��+�Gq7^`jlasr(dG���g_2jld �2hlm
jldi\+dDmG�Q^Da�dDmG^S^`_+m,hIjldD^Sv�beq7o�m�dG�]��^]jldSqs\(^Da�o�q7^`jl�GqshIhl{ hla7q��$m���2{�^`_(mS�2bea��]dDmtb�{
� E/5�./0�E%$�.?698/4�>�*$fghlqc��meh �$hlm�v?asb�o�a�� \2hlmGdG���g_2jld �2hlm�jld \+dDmG� ^Da dDmG^�^`_+m
hIjldD^
v�beq�o�mGdG����^Sjld�qc\+^Da7o�q�^`jl�GqchIhl{�hla7q��$m�� �2{Q^`_+m�2bea��]dDmtb�{
� E/5�./0�Q/=+(��)=�U/0�376B8/4�>�* f�hIjldD^ acv�z(q�����q�|7mSd`z3mG�tj��+�Gq7^`jlasr�hlqc��mthldG� �g_$jld �2hlmijldp\(dDmG��^Da,dDmG^ ^`_+mghIjldD^gv�beq7o�m�dG�p��^&jld qs\(^Da�o�q7^`jl��qchIhl{hla�q7�2mG���2{ ^`_+m,�$bea��]dDmtb�{
� E/5�./0�Q/=�</=->)0�4K0�<+37698K4�>/* f�hIjldD^Qacv�z(qsbeq7o�m�^DmtbQd`z�mG�tj��+�Gq�^`jlacr hlqc��mehldG� �g_$jld �2hlm jld \+dDmG� ^Da dDm�^ ^`_+m hIjldD^ v�beq7o�mGdG�N��^5jldqs\(^Da�o�q7^`jl��qchIhl{ hla�q7�2mG� �2{5^`_(m,�$bea��]dDmtb�{
� E/5�./0�E%$�.?698/4�>�*$f
hIjldD^5acv�o�qcr+q7|7m���ac���Dm��G^5�thlq7dDd�d`z�mG�tj��+�Gq7^`jlasr hlqs��mthldG� ��_2jld��$hlm jld�\+dDmG� ^DaQdDmG^5^`_(m5hIjldD^ v�beq�o�mGdG� �?^
jldqs\(^Da�o�q7^`jl��qchIhl{ hla�q7�2mG� �2{5^`_(m,�$bea��]dDmtb�{
� E/5�./0�E/5�.�,)*+0+3L698+4�>)*�f&hIjldD^Sacv o�a���\$hlm�d`z�mG�tj��+�Gq�^`jlacr�hlqs��mthldG�]�g_$jld �2hlm jld]\(dDm�� ^Da�dDmG^]^`_+mShIjldD^iv�beq�o�mGdG�p�?^gjldiqs\(^Da�o�q7^`jl��qchIhl{hla�q7�2mG���2{ ^`_+m,�$bea��]dDmtbs� ��r�^`_$jldUk7mtbed`jlasrQacvp^`_+mS�(q�����VYmtr+� ��asr$hl{�acr+m,o�a���\$hlm
jld]d`\2z$z3acbe^DmG�%{
� E/5�./0���NL$'&/.%$'&KU/3�698/4�>)* f hIjldD^�acvUr(q�o�mtV?�$jIr+��jIr(| d`z�mG�tj��+�Gq7^`jlasr hlqc�3mthldG� ��_2jld��$hlm�jld�\(dDm���^DaQdDmG^5^`_(m hIjldD^�v�beq�o�mGdG� �?^
jldqs\(^Da�o�q7^`jl��qchIhl{ hla�q7�2mG� �2{5^`_(m,�$bea��]dDmtb�{
� E/5�./0��/5�4%$�@%$�(�=�4;$�5-&�376B8/4�>/* fShIjldD^�acv]r+a7^`j��+�Gq7^`jlasr d`z�m��tj��(��q7^`jlacr hlqc��mehldG� �g_2jld �2hlm jld,\+dDmG��^Da�dDmG^,^`_+m�hIjldD^
v�beq7o�mGdG���?^Sjldqs\(^Da�o�q7^`jl��qchIhl{ hla�q7�2mG� �2{5^`_(m,�$bea��]dDmtb�{
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� E/5�./0�	/0-8)=�b%$�5�,/<+37698K4�>/* f�hIjldD^]asv���mt_+qsk7jlac\2b,d`z�m��tj��(��q7^`jlacrQhlqc�3mthldG�]�g_$jld �2hlmSjld \(dDm�� ^Da�dDmG^g^`_+mShIjldD^�vBbeq7o�mGdG�W��^ jld]qc\+^Da7o�qcV^`jl��qchIhl{�hla7q7�2mG� �2{�^`_(mS�2bea��idDmeb�{
� E/5�./0-N)0-8)=�b%$�5�,/<+37698K4�>/*$f(hIjldD^,acv&�3mt_(qsk7jlas\$b�d`z�m��tj��(��q7^`jlacr�hlqc��mthldG�U�g_$jldz�$hlm,jldi\+dDmG��^Da�dDm�^S^`_+mShIjldD^iv�beq�o�mGdG�]�?^gjldSqc\+^Da7o�qcV^`jl��qchIhl{�hla7q7�2mG� �2{�^`_(mS�2bea��idDmeb�{
� E/5�./0�<�>)=-V+VL$'&KU/3�698/4�>)* f(hIjldD^]acv/bemthlq7^`jlasr(d`_2jIz o�qsz$z2jIr(|5d`z�m��tj��(��q7^`jlacrQhlqc�3mthldG�]�g_$jld �2hlm,jld \(dDm�� ^Da�dDmG^]^`_(m]hIjldD^�vBbeq7o�mGdG� �?^ jldqs\(^Da�o�q7^`jl��qchIhl{ hla�q7�2mG� �2{5^`_(m,�$bea��]dDmtb�{
� E/5�./0�I/(�4%$�5-&)3L698+4�>)*�f hIjldD^,asvgq��G^`jlacr�d`z�mG�tj��+�Gq�^`jlacr�hlqs��mthldG���g_$jldz�$hlm
jld]\(dDm�� ^Da�dDm�^S^`_+m hIjldD^Sv�beq�o�mGdG�U�?^ijldSqs\(^Da�o�q7^`jl��qchIhl{hla�q7�2mG���2{ ^`_+m,�$bea��]dDmtb�{
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Unit é de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP � 105, 78153 � LE � CHESNAY � Cedex
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