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\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
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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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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¢¥
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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
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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

�����
�����
�����
�����

���
���
���
���

�����
�����
�����
�����
�����
�����
�����
�����
�����
�����

���
���
���
���
���
���
���
���
���
���

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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n�XZ\hn}{�olmN\�y�rZ\E{wv�ejt�mNi:[��Zgj\Nn}\G�¹¥JW,XZ\h�s{}ilkB{}o:[�[]\E{|eqt,n�XZ\Gd��s{}i:[��Zn}\G�� ¤i:{,oldsiln}Xs\G{�i:ds\l¥
W,XZ\ª ¤i:gfgji0§,eqdZk�y�rZ\E{wv�ejt,[�i:{}\htwiB�sXZeqtwn}ejmGopn}\G�¹¥�®¯n�m)XZ\EmPMBt%§�XZ\Gn}XZ\E{ ��'�' ���]eqt�mNolgfgj\G�Topn,�Z\E�Zn}X �

§,ejn}XTejn}t�t}\GmNi:ds��ol{}k:rs[�\Ed:n�\EyBr¢opg¹nwi+o:d�\E[��Zn¯vLgjejt}nN½
` � ��# � ����� # b # b �+bP����;�;2b ��'�' ���+b � # b � �)��b #%�21
�cilnw\hn�Xsopn,n�XZ\ "%��<�� � ���s{}ej[�ejnwej¨l\ªejt��Z\�ÁRds\G�ToltG½
"���<�� ��� ��# � ������# b #2b # b # b # b # b�#%�21
�Ri:{�Xsejt}nwiB{weqmNolg�{w\Eolt}i:dstG¦�n}XZ\»mNrs{�{}\GdBn+ej[��Zgj\G[�\Ed:n�opn}efiBdÍip hn}Xs\ ��# � ���·�¢{weq[�efn}ef¨:\«i:dsgfv��Z\Golgjt§,ejn}X+mNi:dBn}{}ilg 9Ri0§µolnwn}{}eqxsrZnw\EtJxsrZn|efnJeqt|�s\Gt}efkBdZ\G��nwi$olgfgji0§¶mNi:[��Zgj\�¡�[�oln}m)XZeqdZkh§�XZeqm)X�kli�\Et@x¢\Gvli:d¢�

t}eq[��sgf\�rsdZefÁRmNolnweji:d¹¥$L�\Gt}ej�s\Gt�\N¡solm�nc¨0opgqrZ\GtG¦¹rstw\E{}tcmNo:dÃopgqtwiTt}�R\GmNe  ¤vQo�gfeqtwn�ip |�Ri:t�t}ejxZgj\�¨0olgjrZ\EtN¦¹o:d
eqdBnw\E{w¨0opg<¦Zi:{�o+dZ\Gk:olnw\G��¨0opgqrZ\hopkBopeqdstwn%§�XZeqm)XTn}XZ\$[�opn�m)XZeqdZk�ejt,�R\G{w ¤i:{�[�\G�¹¥

�Ri:{�\�¡sol[��Zgj\l¦@n�XZ\� ¤ilgjgfi0§,eqdZk°{}\Gy�rZ\Etwn�olt M�t © �Zeqrs[&n}i»�Zeqt��Zgjo9v!n�XZ\Tds\�¡Zn]\G¨l\Ed:n]§�XZi:t}\�n}ej[�\
t}n}o:[��]eqtJgj\Gt�t@n�Xsold � 
 �R¦p§�XZi:t}\,\�¡Z\EmNrZn}efiBd+�Z\G�Zn�X�ejt��¢¦B§�XZiBtw\��Ri:{}n@ejt¸�Ze � \E{w\Ed:n� £{}i:[ 	���7�'R¦p§�Xsi:t}\
�¢{w\E�ZejmGopn}\�eqt�\Nejn}Xs\G{ ��'�'�ol{}efn¯v�^�iB{ ����	Lo:{wejn¯v�^Z¦so:ds�T§�XZi:t}\htw\Em�iBds��o:{wkBrs[�\GdBn%ejt,o:d�\E[��Zn¯vLgjejt}nN½
` � ��# � ������9 � 
 � bT#2b	� b��&	���7�'+b � ��'�' ���+b ����	 �����)�
b
��!�	�	�#���	 � � � # b � �)�,�
b
�	,(6"��%#�;%(6"��^1

®¯n,iB�Znweq[�e�{G\Gt�n�XZ\ª ¤ilgjgfi0§,eqdZk�y�rZ\G{}v�½
` �a"%��<��^bT��!�	�	�#�;%(6"%�2�����	�'&"%' b # b	�+b���'�	��^b���	���7,�
b
�����	�'�"%'>- � � 
 � �&-/.�b ���)(&; 0 ��	�!��)�
b
��'�	���� � � 	���7�'+b
����	���7 � � ��'�' ��� 0 ��	���7 � � �%��	 ���)�
b
��!�	�	�#���	 � � � # b � �)�)�
b
�	,( "��%#�;%( "%�^1

®�dTn�XZ\� ¤ilgjgfi0§,eqdZk�n}XZ\h\N¡sol[��Zgj\Gt,rst}\���# � ��� � 
 o:t�n}XZ\Gv�{w\�9¢\GmNn�olmNn}rsolg¹ej[��Zgj\G[�\GdBn�opnweji:d¢tN¥

� �����1� � �� ��� � � � �2�� � � � �·��� �¶��� 	 
 � � 
 � �
� 
r2�� 	 
 � � ��� 
r2¼� �Ä� � � ��� 
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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>

��ejk:rs{}\ Os½J� n}{�olmN\ªy�rZ\E{wv�rstweqdZk�n}Xs\hn}{�olm�\h�soln}o:xsolt}\
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