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Téléphone : 02 99 84 71 00 - International : +33 2 99 84 71 00
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F�UNJeLNM
��v�d¢m)Xs{wiBdZi:r¢t@n}{�olmN\�yBrs\G{}vBeqdZk�[�\Eoldst|n}Xsoln|n}Xs\G{}\�ol{}\,n¯§¸i�\�¡Z\GmGrZnweji:d+mNi:dBnw\N¡�n�tN¦Bi:ds\, ¤i:{|n}XZ\cn}{�olm�\E�
\N¡Z\GmNrsnweji:d¹¦lo:ds��i:dZ\� ¤iB{�n}XZ\�n}{�olm�eqdZkª\�¡Z\EmNrZn}efiBd ¾ mNopgjgj\G� © �Zeqrs[�eqd�n}XZ\� ¤i:gfgji0§,eqdZk�¿)¥ 5 XZ\Ed�oªn}{�olm�\E�
\N¡Z\GmNrsnweji:d�ejt¸twn�ol{}nw\E�¹¦ © �Zeqrs[Âejt¸dZiln}e ÁR\G��§�XZ\Ed�n}XZ\,ÁD{}t}nJ\N¨:\GdBn@n}o�Mp\EtJ�Zgqolm�\:¦ln�XZ\�n}{�olmN\G��\�¡Z\EmNrZn}efiBd
n�XZ\Gd°§�opejn}tG¥ © �Zeqrs[
\N¡Z\GmNrsnw\Gt�n�{}o:m�\�yBrs\G{}ef\EtªgfiZmNolgfgjvÃrsdBnwejgJo "%��<�� � ���¢{weq[�efn}ef¨:\�eqtª\Gd¢m�i:r¢d:n}\G{}\G�¹¥
W,Xs\GdÃn�XZ\�n}{�olm�\E�Q\�¡Z\EmNrZn}efiBdÃeqt�{}\Gt�rs[�\G�«olds� © �Zejr¢['§%olefn�tN¥ 5 XZ\Ed«n�XZ\�ds\�¡Znc\G¨l\Ed:ncejtª{}\Go:m)XZ\G�¹¦
n�XZ\«n�{}o:m�\E�¶\N¡Z\GmNrsnweji:dÍt}nwi:�¢t�old¢� © �Zejr¢[ n�o�Ml\GtLxso:mPM·n�XZ\°X¢olds�ÍrsdBn}efgªo "%��<�� � �´�s{}eq[]ejnwej¨l\«ejt
\Edsm�iBrsdBnw\E{w\E�¹¦Zolds��t}i�iBd¹¥

��ejk:rs{}\�N»ejgjgjrst}n}{�opn}\Gt+o!t}v�d¢m)Xs{wiBdZi:r¢t�n�{}o:m�\Qy�rZ\G{}vl¥ÍW,XZ\Q�s{}ilkB{}o:[�[�\E{�§�oldBn}t�n}i´yBrs\G{}v³n}XZ\
\N¡Z\GmNrsnweji:d°n}{�olm�\�il %n�XZ\+�cy�rZ\G\Gdsth�s{}ilkB{}o:[  ¤i:{hoHNp¡�NQxRi:ol{��Ãk:ef¨:\Gd°ejd!�c�s�¢\Eds�Zef¡	Lª¥�5 XZ\Ed!n}XZ\
\N¡Z\GmNrsnweji:d�{}\Go:m)XZ\Gt|n}XZ\�ÁR{�t}n¸\G¨l\GdBnG¦Bejn�dZiln}e Á¢\Et%efn�nwi © �Zeqrs[Î§�XZeqm)X��s{}i:[��Zn�t%n}XZ\h�s{}ilkB{}o:[�[�\E{� ¤i:{
o�n}{�olmN\]y�rZ\E{wv:¥�W,XZ\��s{wi:k:{�ol[�[�\G{�\GdBnw\E{}tªo�kli:olg�eqd°i:{��Z\G{cnwi�tw\Eol{�m)X� ¤i:{}§�ol{��QrsdBnwejgJoldÃ\G¨l\Ed:nªopn
�s\G�Zn�X �heqt@ ¤i:r¢ds�¹¥@W,XZeqt@\N¨:\GdBnJt}Xsi:rZgq��n}XZ\EdLx¢\��sejt��Zgqo9vl\G�u¥"��nJn�Xsopn¸[]iB[�\GdBn © �Zeqrs[ÂmGold�i:dsgfv]kl\Nn
eqd� ¤iB{}[�opn}efiBd«o:x¢iBrZnhn}XZ\+mGrs{}{}\GdBnª\N¨:\GdBnN¥�®¯nªn}Xs\G{}\� ¤i:{}\+{w\Gn}rs{�dsthmNi:dBn}{}ilg�nwi�n�XZ\+n}{�olmN\G�Ã\N¡Z\GmNrsnweji:d¹¥
5 Xs\Gd°n}XZ\+n�{}o:m�\G�«\�¡Z\GmGrZnweji:d»{}\Golm)Xs\Gtcn}XZ\+dZ\N¡�nª\G¨l\GdBnªejnªdsilnwefÁ¢\Etªefnhn}i © �Zeqrs[T¦ §�Xsejm)X»{w\Gn}{}ef\G¨l\Et
n�XZ\�mGrs{}{}\GdBn$�Z\E�Zn}X» £{}i:[ n}XZ\�n}{�olm�\E�»\�¡Z\GmGrZnweji:d!m�iBdBnw\�¡Zn�o:ds�!m)XZ\GmPM�tª§�XZ\Gn}XZ\E{$ejn$eqt$\Gy�rsolgJnwi �R¥
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2 1[1] unify nqueens(4,X)

[Opium]: next,current_depth(2),print.
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<Execution>

1 1[1] call  nqueens(4,X)

<no trace info about next event>

<Execution>

<Execution>

?- nqueens(4,X).

3 2[2] call range(1,4,Ns)
<retrieve current depth>

<print current event>

<retrieve current event>

<current depth is equal to 2>

Gives control to

<backtrack>
<no trace info about next event>

<retrieve current depth>
<current depth is not equal to 2>

Retrieves current attribute values

3 2[2] call range(1,4,Ns)

[Opium]:

��efkBrs{}\.NR½�®¯gfgqrst}n}{�opnweji:d�ip �o+twvZdsm)X¢{wiBdZi:rst¸n}{�olmN\hyBrs\G{}v
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W,Xsejt]ejt�dZi:n�n�XZ\TmGolt}\�old¢� © �Zeqrs[ \�¡Z\GmGrZnweji:d·xsolmPMBn}{�olmPM�tG¥°�ctN¦Jolk:opeqd¹¦�eqd� ¤i:{�[�opnweji:d·olxRi:rZn�n}XZ\
ds\�¡Znh\N¨:\GdBnªejt${}\Gy�rZeq{}\G�¹¦un�XZ\+n}{�olmN\G�°\�¡Z\GmGrZnweji:d»eqth{w\Et}r¢[]\E�¹¥ 5 XZ\Ed»n}XZ\LdZ\N¡Znh\N¨l\EdBn�eqt${}\Go:m)XZ\G�¹¦
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W,XZeqt�\�¡sol[��Zgj\�mGopgjgjt� ¤i:{�o°[�op~�i:{]{w\E[�o:{!MD¥
5 XZ\Gd·n}XZ\�n�{}o:m�\G�³\�¡Z\GmGrZnweji:d³{}\Go:m)XZ\Gt]old´\G¨l\Ed:n

§%\LXso9¨:\Lt}XZi0§�d°n}Xs\�\N¨:\GdBn$m�iBdBnw\GdBn�thejd!ejn}olgfeqm�eqd!i:{��Z\G{hn}iQ\Go:tw\+n�XZ\�rsds�s\G{�twn�olds�ZeqdZkQil ,{}\Go:�Z\G{�tG¥
Àci0§¸\G¨l\E{N¦¸§�XZ\Gdµn}Xs\Ãn}{�olmN\G�µ\�¡Z\GmGrZnweji:d�{}\Go:m)XZ\Gt�oldµ\G¨l\GdBn+n�XZ\G{}\Qejt�dZi³dZ\G\G�µnwi³o:m�n}r¢opgjgfvµm�i:�Bv
ejn}t�¨0opgqrZ\Tejd¢tweq�Z\�o°�sXBvZt}ejmGopg,twn�{}r¢m�n}r¢{w\:¥´z|{wi0¨�eq�ZeqdZk°o« £rsdsmNnweji:d·�R\G{�olnwn}{}eqxsrZnw\�il �n}XZ\Qt}n}{�rsm�n�rs{}\
eqtht�r 8Lm�ej\GdBnN¥LW,XZ\Etw\� £rsd¢m�nweji:d¢tª§,efgjg|xR\LmNopgjgj\G�°§�XZ\Gd!opn}n}{}ejx¢rZnw\Etª¨9olgjrs\Gthol{}\�dZ\N\E�Z\G�¹¥LW,Xs\�\G¨l\Ed:n
t}n}{�rsmNn}rs{}\ªejtG¦Zn}XZ\E{w\N ¤i:{}\l¦ZiBdZgfv�o � � �P� � �&� twn�{}r¢m�n}r¢{w\ªeqd�n�XZ\$mNo:tw\ªil "t}v�d¢m)Xs{wiBdZi:r¢t¸n�{}o:m�\hy�rZ\G{}v�ejdsk¢¥
W,XZeqt¸ejt|ej[��Ri:{}n}oldBnJeqd�nw\E{}[�t|ip u�¢\E{� ¤iB{}[�o:dsm�\:¥@�BvZt}nw\E[�olnweqmNolgfgjv]mNi:�Bv�ejdZk$olgfgRn}XZ\�mNrs{�{}\GdBn@¨0opgqrZ\Gt

il DolgfgZn�XZ\�opn}n}{}ejxsrsnw\GtJejd]n}XZ\�mGrs{�{w\Ed:n@t}n}{�rsm�n�rs{}\%§%i:rsgj�]n}o�Mp\,o�gfi:n"il Dn}ej[�\:¦:opgq[�i:t}n@olt�[�rsm)X�n}ej[�\�olt
t}nwiB{weqdZk�n}XZ\hn�{}o:m�\hXZeqtwn}i:{}v+ejd�o��soln}olx¢olt}\l¥@W,XZ\ªn}{�olmN\ªy�rZ\E{wej\Gt,r¢t}rsolgfgjv�dZ\G\G�To�gfeq[�efn}\G��d�rs[�xR\G{�il 
olnwn�{weqxsrZn}\GtG¥%Àc\G{}\l¦¢ ¤i:{,\N¡Zo:[��Zgf\:¦¢iBdZgfv�n}XZ\G7��&
�����eqt�il "eqdBnw\G{}\Gt}nN¥,W,XZ\]�s{wilÁ¢gjejdZk+\N¡Znw\Gd¢tweji:d�xs{}ef\�9¢v
�s\Gt�mN{}ejxR\G�TeqdQtw\Em�nweji:dT�+rst}\Gt,iBdZgjv�n}Xs\ 
%'�	���olnwn�{weqxsrZn}\l¥¸W,Xs\�opn}n}{}ejxsrsnw\${}\Nn}{}ej\N¨0opg¹ £r¢dsm�n}efiBdst�[�\Go:d
n�Xsopn��¢{wi:k:{�ol[�[�\G{�t�¬}�so9v:­ci:dZgjvL ¤iB{�§�Xsopn�n�XZ\NvT{w\Eopgjgfv+¨:\G{}e  ¤v:¥

� A @ �cF�Q���� � Y�Q F%Q � �:QKY�F%JeQK\ H �
��v�d¢m)Xs{wiBdZi:r¢t,n}{�olmN\�y�rZ\G{}v�ejdZk�ejtcopgq{w\Eol�ZvT{w\Eolt}i:dso:xZgfv�\ 8Lm�ej\GdBn� ¤i:{�[�o:d:vTn¯vZ�¢\Et�il Jn}{�olmN\�y�rZ\G{}ef\EtN¥
Àci0§¸\G¨l\E{N¦Gn}XZ\E{w\|o:{w\¸twn}efgjgB�Ri:t�t}ejxZgjvª[�o:dBv�m)Xso:dZkl\Et¹ip smNi:dBnw\N¡�nG¥���n�\Golm)Xªil Zn}XZ\E[�¦pt}i:[�\Jeqd� ¤iB{}[�opn}efiBd
eqt�m�i:�sef\E�T £{wiB[.n�XZ\�n}{�olm�\E��\�¡Z\GmGrZnweji:d«m�i:dBn}\�¡Zn�nwi�n}XZ\ © �Zeqrs['m�iBd:n}\�¡ZnN¥ �¢iB{�ol�¢�ZgfeqmNolnweji:dst�§�XZeqm)X
m)Xs\GmPMQ[�oldBvÃopn}n}{}ejx¢rZnw\Ethopnª\Go:m)X«\G¨l\GdBnªolds�»t}\Ngj\Gm�n� ¤\G§Â\G¨l\GdBn�tN¦¹n�XZ\L{w\Et}�Ri:d¢tw\�nweq[�\�mGold»x¢\Em�iB[]\
�¢{wiBXZejxsefn}ef¨:\l¥
®�d!iB{}�Z\E{ªnwiÃolgfgj\N¨�eqopnw\+n�XZ\��s{}i:xsgf\E[�¦�§¸\�ejdBn}{}iZ�srsmN\LoQ�s{w\N±7ÁRgfn}\G{}ejdZkQ�s{}eq[]ejnwej¨l\+§�Xsejm)X!\EdsolxZgj\Gt

r¢tw\E{}t%nwi+o��s{}efiB{we¹mNi:dst}n}{�opeqdLn�XZ\htw\Eol{�m)X+ ¤i:{�\G¨l\Ed:n�tN¥@W,XZ\h�s{}\�±<Á¢gjnw\E{weqdZk�nw\Gt}n}t,o:{w\ª�s{}iZm�\Gt�t}\G�LeqdTn}XZ\
t�ol[�\+m�iBdBnw\�¡Zn$o:thn}XZ\�n}{�olm�\E�«\N¡Z\GmNrsnweji:d¹¥ 5 XZ\G{}\Go:thoQdZi:d�±²i:�snweq[]e0{N\E�!{w\EyBrs\Gt}n${w\EyBrsej{}\Gtªn}iÃm�i:�Bv
eqd� ¤iB{}[�opn}efiBd] £{wiB[�n}Xs\,n}{�olm�\E��\�¡Z\GmGrZnweji:d�m�iBdBnw\�¡Zn@n}i$n}XZ\ © �Zejr¢[¼m�iBdBnw\�¡ZnJolnJ\N¨:\G{}v�dZ\N§µ\�¡Z\EmNrZn}efiBd
\G¨l\Ed:nG¦�n}XZ\�i:�Zn}ej[�e0{N\E��{}\Gy�rZ\Etwn%{w\EyBrsej{}\Gt¸n}XZeqt�m�iB�:v+iBdZgjv+§�XZ\Gd�oldL\G¨l\Ed:n%t}olnweqt�ÁR\Gt%n}XZ\ªm�iBdst}n}{�opeqd:n�tN¦
o:ds��¨9olgjrs\Gt�ip �n}Xs\$mNrs{�{w\EdBn¸\G¨l\GdBn,opn}n}{}ejx¢rZnw\Et�ol{}\�ds\N\G�s\G�� ¤i:{% £rs{}n}Xs\G{��s{}iZm�\Et}t}ejdsk¢¥
W,XZ\¸�s{w\N±7ÁRgfn}\G{}ejdZk,�s{}eq[]ejnwej¨l\@eqt ��# � �������
��	�'�"%'+b�����;�; b%����
����^b���'�	��+b���	���7+b���	 �)� (�g��^b ��;��&!�g��)��¦§�Xsejm)XÃo:�s�Zgjef\Et�n}i�n�XZ\]\G¨l\Ed:n�opn}n}{}ejxsrsnw\Gt��Z\Et}mG{weqx¢\E�Q\Go:{wgjej\G{G¥c�¼r¢tw\E{cmGoldÃt��¢\Em�ef ¤vQ¨0opgqrZ\Gt� ¤i:{�twiB[�\

iB{$opgjg¸olnwn�{weqxsrZn}\GtG¥T®�d!n�XZ\Ln�{}o:m�\G�!\N¡Z\GmNrsnweji:d¹¦"§�XZ\Gd!n�XZ\�ds\�¡Zn$\N¨:\GdBnheqt�{}\Golm)Xs\G�¹¦"n}XZ\�opnwn�{weqxsrZn}\Gt
o:{w\�[�opn�m)XZ\G�°opk:olejd¢twn�n}XZ\�eqdst}n}oldBn}ejolnw\G�»ol{}k:r¢[]\EdBn}t�ip  ��# � ��� ��(R¥$®² %n}XZ\+[�opn�m)XZejdskTeqtªt}r¢mNm�\Et}tw £rZgn�XZ\�Xso:ds�Tejt�klej¨l\Ed�xso:mPMLn}i © �Zejr¢[�¦Riln�XZ\G{}§,ejt}\hn}Xs\$n}{�olmN\G��\�¡Z\GmGrZnweji:d�eqt�{}\Gt�rs[�\G��rsdBnwejg n�XZ\�dZ\N¡�n
\G¨l\Ed:nG¥��ciln}\�n}X¢opn%n}XZ\�[�oln}m)XZeqdZk ��-R�P).�%��� ��� ��� [�iZ�Zef ¤v+n}XZ\cn}{�olm�\E��\�¡Z\GmGrZnweji:du¦�dsi:{Jn�XZ\co:{wkBrs[�\GdBn}t
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��ejk:rs{}\��]efgjgjr¢twn�{}olnw\Gt,o+�¢{w\N±7Á¢gjnw\E{w\E��t}vZdsm)Xs{}i:dZiBrst%n}{�olmN\ªy�rZ\E{wv:¥JW,XZ\hn}{�olmN\G�T�s{}ilk:{�ol[Äo:ds�Tn}XZ\
xR\Nk:ejd¢dZejdsk�il |n}XZ\�t}\Gt�tweji:dÃo:{w\]n}XZ\+t�ol[�\]o:t�ejd �"ejk:r¢{w\fN¢¥$W,XZeqtªnweq[�\l¦¹n}Xs\��¢{wi:k:{�ol[�[�\G{,\Ed:n}\G{�tco
k:i:olgD§�Xsejm)XTt}�R\GmNe ÁR\Gt�old�\Gy�rZej¨0opgj\GdBn,yBrs\G{}vLxsrZn,eqd�o:d�iB�Znweq[�e�{G\G�� ¤i:{�[�¦ ��# � ���+��# b # b��+b # b #2b #2b #��{}\G�sgjo:m�\GtB"%��<��^bc��!�	�	���"���#�7���
��
�^���%�B¥ © �Zeqrs[.{}\Nn�rs{�dst�m�iBdBn}{}ilgun}i+n}XZ\$n�{}o:m�\E��\N¡Z\GmNrsnweji:d¹¥ 5 XZ\Gd
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2 1[1] unify nqueens(4,X)

<retrieve current event>

<print current event>

[Opium]:

3 2[2] call range(1,4,Ns)
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<no trace info about next event>

[Opium]: f_get(_,_,2,_,_,_,_),print.

Gives control to

Retrieves current attribute values
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3 2[2] call range(1,4,Ns)

f_get(_,_,2,_,_,_,_)

1 1[1] call  nqueens(4,X)

<current depth is not equal to 2>

<current depth is equal to 2>

<Execution>

<Execution>

<Execution>

?- nqueens(4,X).

��ejk:rs{}\$�Z½@®¯gjgjr¢twn�{}olnweji:d�ip "o��s{}\�±<Á¢gjnw\E{w\E��t}vZdsm)Xs{}i:dZiBrst|n�{}o:m�\hy�rZ\G{}v
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{}\Nn�{wej\N¨:\G�TxBv�n�XZ\ 
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2 1[1] unify nqueens(4,X)

<end of DB reached before requested event>

<resume traced execution>

<retrieve current predicate>

<retrieve current goal number>

<retrieve current time stamp>

<move backwards in DB until port = call>

<move forwards in DB >

current_pred(P),
b_get(_,_,_,call,_,_,_),
current_chrono(C),

current_arg(A).

current_call(G),
f_get(_,G,_,exit,_,_,_),

f_get(_,_,2,call,_,_,_),
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3

2

1

n

1748

  

<retrieve current arguments>

[Opium]:

P = range/3

C = 1

A = [4, [1,3,2,4]]
G = 1

[Opium]:
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f_get(_,1,_,exit,_,_,_)

f_get(_,_,2,_,_,_,_)

Gives control to

Stores in the trace Database

Retrieves current attribute values

?- nqueens(4,X).

<Execution>

<current depth is equal to 2>

<Execution>

1748 1[1] exit nqueens(4, [1,3,2,4])

<Execution>

1 1[1] call  nqueens(4,X)

<current depth is not equal to 2>

<Execution>

3 2[2] call range(1,4,Ns)

<current port is equal to call>

<a number of events reached

              stored and checked>
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