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Figure 1. A snapshot of our visualiser carrying out symbolic simulation. D represents a register.
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Figure 2. Frame 1 (sub-cycle 1 of simulation cycle 1).
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Figure 3. Frame 2 (sub-cycle 2 of simulation cycle 1).

E ã�ò�ñ6ñ�äÊòKë�ã�ô�í�ß�Þ�ã�éGõ?ì·à�ë�ßkáEâ à�ë·ö�ãKÞ�àKÿ
ø�ë�ñ�÷�à�ç�ô?à�ë ß®à�á?Þ�à���ã�î6ß�ì·õmã�ékß�ì à�ë
èGà�Þ�ñ�÷¡à�ì¾÷�ñKë àvõ?ì·à�ö½õ�é

ß}ö8ß}â�ì·õmô�ô?ñKë·â�ìiè?ñ�â íÊá6õ�÷¡à�ë ß�Þ�ã�éGã�ámäÊì ð6÷¾èGñ�é®ß®Þ�ì·ß®÷¾õ�é�ã`â�ßkñKá~ÿ
ø�õ�ë â ímà�ë�÷�ñKë à&�Oâ ímàvîEß�ì õmã)é®ß®ì à�ë$ì í�ñ�õmé®ä¸ô�ë�ñ`î6ß®ä�à�î`ã)é®õ�à�ì
á�ñ)â
ñ�á�é®ð�ö½ñKë$â ímà¹ßkámô�õ�â�ã�ámä¸ñ�õ�â�ô�õ�â¾ôGñ�ë â�ì���è�õ�â�ã�é®ì ñ�ö½ñ�ë$â�í�à
ßkáEâ�à�ë�ámã)é
á�ñ�ä�àNì�ñ�öZâ�í�àvä�à�ì ßkòKá~ÿ+G6õ?Þ�ílî`ã)é®õ�à�ì$Þ�ã)á;è?à¡ô�ë�ñ �)¿à�Þ�â à�äPä�ð6ámã)÷¡ß�Þ�ã�éké®ð�ñKá¹â�í�à�Þ�ßkë�Þ�õ�ßkâ�ä�ß®ã�ò�ë�ã)÷ â ñ�ô�ë ñ`î6ß�ä�à&ã
Þ�ñKí�à�ë�à�áEâ
ßkáEâ à�ò�ë�ã`â�ßkñKá
ñ)öSä�à�ì ßkòKá�ì·â ë�õmÞYâ�õ�ë�àiã�ámä¾èGà�í?ãnîEß®ñ�õmë�ÿ
H{âwß�ì\ã)é�ì·ñPßk÷¡ôGñ�ë â�ã�áKâwâ ñ�èGà�ã�è�ékà�â ñ�î6ßkà�ïÎâ ímà�ì ßk÷�õ�é�ã`â ß®ñ�á
ë àNì·õmé}â�ìvßká>ä�ßI�Sà�ë�à�áEâÊïºãnð�ì¡â ñTÞ�ñ`î�à�ë��Zö½ñ�ëÊà�ç�ã)÷¡ô�é®à��ºè?ñ�â í
Þ�ð�Þ�é®à � è6ð � Þ�ð6Þ�ékà\ì ßk÷�õ�é®ã)â ß®ñ�á�ã)ámä�ì õ�è � Þ�ð�Þ�é®à$ì·ß®÷¾õ�é�ã`â�ßkñKá~ÿ



+C +C +C +C
X0
J

X1
J

X2
J

X3
J

X4
J

((X0 + X1) + X2)
F (((X0 + X1) + X2) + X3)

F

((((X0 + X1) + X2) + X3) + X4)
F

(X0 + X1)
F

Figure 4. Frame 5 (sub-cycle 5 of simulation cycle 1). Data
have been propagated to the output port of the whole

design.
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Figure 5. The three main components of the visualisation

system. DDG stands for directed dataflow graph.
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Figure 6. Software architecture of the visualiser.
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Figure 7. Top: pattern matcher for the pattern FTFT. Bot-

tom: pattern matcher for the pattern TFTF. A represents

an AND gate with inverted bottom input, and B represents
an AND gate.
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Figure 8. Reconfigurable pattern matcher for the pattern TFTF using mux, a virtual control element.

#ºí�àPì õ�ô�ôGñ�ë â�ñ�ö�1&ß®ékß®á�ç�z�à�î�à�ékñKô�÷¡à�áEâ�x�ñKë ôGñ�ë�ã`â�ßkñKásã)ámä
[T�ÐÜZá�ò�ß®á�à�à�ë�ßká�ò\ã)á?ä�ùZí6ð6ì ß�Þ�ã)éAG�Þ�ßkà�ámÞ�àNì�!�àNì·àNã)ë�Þ�í�x�ñ�õmá �Þ�ß®é�Ucúwë�ã)áEâ�8�õ�÷�è?à�ëÓú�!3hO� 
O�&
�Z&Z�ã)ámäÇú�!3hO� PO�&
&P�Z&X�ß�ì
ò�ë�ã`â à�ö½õ�é®ékð¹ãKÞ�óEámñ`ï�ékàNä�ò�àNäOÿ

> �M���o�A� × ���8�

ü}ý�þefÎÿT�~õ�ó���GSÿ !$ÿ�úwõmñ4�e8
ÿ3G�í�ßkë�ãO��ß
ã)ámä]8
ÿ��Gí6õmã)á�ò~�
9 û ö½ë�ã)÷¡à�ï�ñKë ó ö½ñ�ë ä�à�î�à�ékñKô�ß®á�ò ômã�ë�ã�÷�à�â ë�ß®ì à�ä
ø�ùiú\û ékß®è�ë�ã)ë�ßkàNì7� <4ßká ­Z����¥k�`©c¯i��� ¬�� �`���v����¥k�s�o��¬)����µ
� �v�`�Y£ ± �K�G¥ª�����)£c���)¢���µlÏ¾����¯��)� ���)�}¬)���>�`¢G�b�%�)��©
�G�«¥k��������!$ÿ fÎÿL�&ã�ë·â�à�ámì·â à�ßká-ã)á?ä_�¶ÿiúwékàNì·á�à�ë,U½àNä�ì�ÿ X��
�M8?x-G;ýKý7��
A�AG6ô�ë�ßká�òKà�ë/�Oý� & �ZA�Eô�ô~ÿ¡
j�j�	
�
mÿ

ü 
`þefÎÿ��~õmó¡��8¾ÿ�G6í�ß®ë�ãO��ß�ã)ámä-ù
ÿ ¢�ÿ �¡ÿLx�í�à�õ�á�ò4��9�� ñ�ä �à�é®ékß®á�ò ã)á?ä ñKô�â ß®÷¡ß®ì ßkámò ë�õ�á � â ß®÷¡à ë àNÞ�ñKá	�mò�õmë�ã�è�ékàì·ð�ì·â à�÷vì�� < ¯i� �N��»�£�¤�¤�¤ � ²`�&�m�n�Y�«¨�� �)¢q­-�-�g¥"�
�¡ÿ �ZÿEù
ñ�Þ�à�ó�ã�ámäW¦?ÿ�û�ë�á�ñ�é�ä.U½àNä�ì�ÿ X���H¿Ü�ÜZÜ_x�ñK÷¡ô�õ�â à�ë
G6ñ�Þ�ß®à�â¿ðPùZë àNì ì��Sý� & �ZA�Eô�ô~ÿoý�Z�y/�GýjyjZ�ÿ

ü 
`þ|fÎÿv�oõ�ó��-8¾ÿ�G6í�ß®ë�ãO��ßk��GSÿ !$ÿ�úwõ�ñsã�ámä�ù
ÿ ¢�ÿ �¡ÿLx�ímà �õ�á�ò~�V9 ùZßkôGà�é®ßkámàl÷¡ñ�ë�ô�í�ß®á�òTã�ámä�î6ßkë â õmã�é�ômßkôGà�é®ßkámà�ì�� <
ß®áq­%����¥k�)©c¯i� ��¬)� �)���v����¥k�R�8� ¬����4�`¢G� ± �K�G¥ª�����`£V���`¢m���
fÎÿv�oõ�ó��ºù
ÿ ¢�ÿ �¡ÿ�x�í�à�õ�á�òsã)á?ä��sÿiúwé®à�ì á�à�ë.U�à�ä�ì�ÿ X��
�M8�x-G�ý/
�2��4�AG6ô�ë�ßkámò�à�ë/�Oý� & �y	�Eômô~ÿ~ý�ýKý � ý/
�2�ÿ

ü �)þ|fÎÿ~�oõ�ó��~8¾ÿ¡G6í�ß®ë�ãO��ß8ã)ámä�ù
ÿ ¢�ÿ �¡ÿ�x�í�à�õ�á�ò4��9;x�ñK÷�ômß �é�ã`â ß®ñ�áÓâ�ñ6ñ�é�ì\ö½ñ�ë�ë õ�á � â�ßk÷¡àÊë�à�Þ�ñ�á	�?ò�õ�ë�ã)è�é®àvä�à�ì ß®ò�ámì�� <ß®á�¯i� �N�N»Y£§¤�¤�¤ � ²`�&���`���«¨�� �`¢�­Q�-� ¥'�¡�¡ÿ �Zÿ6ù
ñ�Þ�à�ó
ã)á?äb¦?ÿ¾û&ë á�ñKé®äuU�à�ä�ì�ÿ X��0H¿Ü�ÜZÜ¨x�ñ�÷¡ô�õ�â�à�ë_G�ñ6Þ�ßkà�â¿ð
ù%ë�à�ì�ì��Gý/ � �y6ÿ

ü Pnþ+GSÿ !$ÿêúwõ�ñ ã)á?ä©fÎÿª�oõ�ó��«9 ùZë ñ�ä�õ?Þ�ß®á�ò ä�àNì·ß®ò�á
ä�ß�ã)òKë�ã�÷¡ì ö½ë�ñ�÷ ä�à�Þ�é�ã)ë�ã`â�ßkîKà ä�à�ì�Þ�ë�ßkô�â�ßkñKámì�� < ßká
¯i� �N�N»w­8�`¨��Y£½��£Y¢m£¤»V�%�)¢���»¡�`¢�� ± É�¬ �º°-�3GSÿL¢Zã)á?äY�
¦?ÿ}�Gí�ñKõTã)á?ä_x�ÿg�oß?U�à�ä�ì�ÿ­X��vG�ùvH¿Ü��Zý/ � �P	��ô�ô~ÿºý�2&�O� �ý�2& �
mÿ

ü Z`þ�¦?ÿ �¡ÿ+��õmì·â à�ë ímñ�õ�â/�#�8��¥Ê�`¢S� �S�b£¤���)¥ �`�«£Vÿ�û�ä�ä�ß�ì·ñKá �f¸à�ì ékà�ð��Oý� & �Zmÿ


