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A < C
A < B
B < C

A < B
B < C
=>
A < C
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If: X < Y
    Y < Z
Then: X < Z

(a) Passive Database System 
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(b) Active Database System 
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Active
º
System

Predicate

Object

Object Model Notation Used:

Class
»
Name

Superclass
¼

Subclass
¼

Generalization:
½

Class
»

Exactly one
Multiplicity of Associations:

Class
»
Class
»

Many (zero or more)

Optional (zero or one)
¾

Active
º
Object

subscribed
      by

signal

Production
     Rule

Conflict
   Set

Alpha
º
  Set

Predicate
 Element

Class−1
»

Class−2
»Association:

¿
Assoc. Name
¿

Function:

Production
  RuleSet
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create

delete
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retrieve

update

method events:

add

remove
update

Class OrderingRelationship extent =
Ü
 Set of OrderingRelationship objects

workspace
       Wor

    Class Chromosome extent        Class YAC extent           Class STS extent

workspace
     Wyac

workspace
      Wc

workspace
     Wsts

workspace
       Wor

dependency
Û

rule set 2rule set 1: w1, w2

rules: c1, c2, etc.

  user1’s
workspace

  user2’s
workspace

propagate
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B < C

A < B
à

B < C{           }
á

by
â

Rule 1:
If: X < Y
    Y < Z
Then: X < Z

(a) Subscription and event signaling (b) Incremental matching

signal:             addedsubscribed

composed
      of

message:              added 
−> partial satisfaction ?

Predicate 1
    X  <  Y

Predicate 2
     Y  <  Z

   Set of Ordering
Relationship objects

Rule 1
object

Rule 1
object
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ª�7%!"#%9b(�*w{"9%��(+9�#%t�.�.�xF7%9%#�7%t�*6�s$6|"���)72�)|�&b$6|��}{�&bxF3�.�*6�b�5x�4�¨��Q&b913lx�z"�)*6$6|���{�(+|�z59w!".�$'&)(+*hz�(�9b(�4�(+#%� &)(+.�(�4�$6*6$69%$6�)#�{"#%t�&2��(�#
.��)72#%$6#%92�)|�&b�F{º&�x�|�&bt�7%7%�J|�&b!Æ&�x�|"9%72x�*w{-(+|�z\ÃFt��)72!Z.�72x�&b�)#%#2$6|���:m/�¢��)!m���Q(+9%t�72��x+��ª�72!T#29�(+*y$6# 92��(�9 �J~��)|"9%#5(�|}z�72t�*6�)#
(�7%�0.}�)7%#2$6#%9%�J|T9lx�4�¨b��&b9%#�:Æ»��)|�&b��{�9%���)!�&J(�|Ä4���(Fz�z"�Qz>{�3�x�z"$ ���Qz�{�(�|�zÅz"�)*6�)9%��zÆz�!T|}(�3�$'&)(+*6*�!":�8"�Q&�x�|�z>{�v�$69%�\92���
#%t�.�.}x�7291x+�-9%����#2t�4�#b&b7%$6.�92$�xF|�3���&%�}(�|�$6#%3�(+|�z53l�)9%��x�z��)~��)|"9�#%$6��|�(+*6$�|���{�92���?&bxF|�z"$69%$6x�|l3e(+9�&2��$6|�� .�72x�&b�)#%#�$6#1z"x�|��
$�|}&b7%�)3l�)|"9�(+*�*6!"{�$6|�#29%�Q(Fz;x��y72�b�§������&bt�9%$6|��;(�*6*�7%t�*6�)# xF|�9%���5.�xF9%�)|"9%$'(+*�*6!0�"t����5z�(+9�(l#%�)9�:N/1*6#%xl9%���5#2!T#29%�)3 4}�Q&bxF3��)#
9%7%t�*�!�(F&b9%$6~��F{�$w: ��:6{"$�9�72�)#%.}x�|}z"#s9%xe&2��(+|����J#1$6|09%���?z�(�9�(N#2�)9sv�$69%�09%����7%�)*6�)~�(+|T9�#2�)9sx���7%t�*��J#17�(+9%���J719%�}(�|���(�~"$6|��N9%x
&%���Q&2¢�(�*6*"9%����72t�*6�)#�$6|?92���1z�(+9�(�4}(�#%�F:h����$67bz>{�4}�Q&)(+t�#%��9%���1���Q(�&�9%$6~��Q��4�¨b��&b9º&�*�(+#%#�$6#�(�#%t�4>&b*'(�#2#�x��>9%����/�&b92$�~F�Q��4�¨b�Q&b9
&b*'(�#%#�{h72t�*6�)#5&)(�|\4}x�92�Z$6#%#2t��e(+|�zm7%�Q&b�J$�~F���)~F�)|"9%#�:�»��)|�&���{�ª�7%!"#%9b(�*�#%t�.�.�xF7%9%#N3��J9�(��w7%t�*��J#Q:5��xF7%92�h{h72t�*6�)#?&)(+|\��(�~��
*�x�&)(+*w{>��*6x�4}(�*-&�*�(+#%# ����92�)|"9%#�{-(+|�zZ(+|"!�t�#%�J7w�%z"�b��|���z�&bxF*�*6�Q&�9%$6x�|�# (+# #�&bxF.��J#Q:5����$6#s$6# (�|;$�3l.�xF7%9b(�|"9�����(�9%t�7%�5x���x�t�7
#%!"#%92�)3Ö(�*6*6x�v�$6|��s#�&b$6�)|"9%$6#29%#s9%x���x�&bt�#�x�|�72�)��$6xF|ex+�-$6|"9%�)72�)#%9�:

��xF7s9%���5|���(�7s��t�9%t�72��{hv��N.�*'(�|;9%xl��x�&bt�# xF|Z$63l.�7%x�~"$6|��N9%���5�#Öe&�$��J|�&b!;x���x�t�7���72#%9 .�72x�92x�9w!".��F{-ª�72!T#29�(+*§:5��x�7
�b��(�3�.�*��F{�vy��v�$6*�*�$�|"~F�)#%92$��"(�92��4��)929%�)7�3e(+9�&2��$6|���(+|�z5$6|�z��b��$�|���#29%7b(�9%�J��$6�)#Q:�������z��).��J|�z"�)|�&�!e3l�Q&2��(�|�$�#23è��xF7�3�xF|�$ �
9%x�72$6|��?&2��(�|����)#�9%x?&�x�3�.�*����?x�4�¨b��&b9%#�v�$6*�*}(�*6#%x �}(�~���9%x�4���7%�)�b��(+3�$6|��Qz>:u/¾¢F�)!N���Q(+9%t�72�1x��hxFt�7�#2!T#29%�)3 ��x�7�#b&b$6�)|"9%$6#%92#
$�#N9%����v�x�7%¢"#2.�(�&b��&bxF|�&b�).�9Q{�v���$�&2�Åvy�l.�*'(�|\9%x;�b��9%�J|�z\92x z"��(�*�v�$69%�\92�����F�)|��)7b(�9%$6xF|Æ(�|}z\7%�J9%7�(F&b9%$6xF|�x��s#%�)~F�)7�(+*
.�*'(�t�#2$�4�*���3e(�.�#Q:�¿\�?(�*6#%xl.�*'(�|�92xe(Fz�zZ(l&b�)729�(�$6|"9w!�.�72x�.�(+�T(+9%$6x�|�(�|}zZ&bxF|"½�$'&b9s7%�J#%x�*6t�92$6x�|�3l�Q&2��(�|�$6#23 (+#�v��)*6*�(�#
|��)v�9w!".}�)#�x+��$6|"���)72�)|�&b��7%t�*6�)#�{���: ��:6{�&bx�|}&b�)7%|�$�|��?z"$6#%9b(�|�&b�F{�92x1x�t�7-#2!"#%9%�J3Z:���xF7ò(F&)&b�).�9�(�|}&b�1(�|�z�t�#b(�����x��}x�t�7�#%!"#29%�)3
z"$67%�Q&b92*6!�4"!59%���s#b&b$6�)|"9%$6#%92#�vy� (�*6#2x?|��J�Qzl9%x���t�7%92���)7�72�b��|�� xFt�7���7�(+.���$'&)(+*>t�#%�)7�$6|"9%�J7w�§(F&b�s4T!53lx�72��&b*6x�#2�)*6!�&bx�t�.�*6$�|��
9%��� ~"$6#%t}(�*6$6©Q(�92$�xF|5#%t�.�.�xF7%9Q:
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å}��ê>¦�í�zNé����u}�Tð\�"¦u¤��h¿\�sv�x�t�*'z�*�$6¢F�19%x592��(�|�¢9l�x�t��F*'(�#���:�,0x"x�72����x�7���$6#����J*�.0xF|�$63�.�*6�)3l�)|"9%$6|�� ª�7%!"#29�(�*w:
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Ø�������������� ��!

@ Ð#Ns/1*6*6�)|h{#"�:}��:�{�Ìb,�(�$6|"9�(+$6|�$6|��?ò1|�x�v�*���z"���s/14}x�t�9��-�J3�.}x�7�(+*�¹w|"92�)7%~�(+*�#2Ï�{�ª�/1ª�,\{�n�x�~F�)354��J7�Ð��YUYW�{YÐ�x�*6t�3��1�s��{
.�.�UYW�� �=U+��W�:

@ �1Ns/1|"vº(+7Q{>�:6{T,m(�t��F$�#�{T��:6{�(�|�zlª���(�¢"7b(�~�(�7%92�"!T{�8�:�{�Ì%/ n��)vÀ�u�)72#%.}�Q&b92$�~F� x�|���t�*6�18"t�.�.}x�729���x�7��14�¨��Q&b9w�%��7%$6�)|"9%��z
l�(+9�(+4�(�#2�)#%Ï}{�8"¹%Ë ,m��lN{>Ð����YW�{�.�.h:��F���)Ð7ÎYU�:

@ W1N ��7b(�|"9Q{�l?:u/?:6{�Ës72x�#2��{�� :6{��>x��w(�#%x}{-��{y(+|�z�,S$�7b(�|�¢F�)7Q{\lN:���:6{sÌ�>mï¡�Q&�9%#�x+� ls(�9b(�4�(+#%�08"$6©)�0x�|¾��t�*6�08"!"#%9%�J3
�h�J7w��xF7%3e(+|�&b��«��u$6~�� ª�(+#%� 8"9%t}z"$6�)#Q{ Ï5¹w|���7%x�&�:�x��\Ð��Gls�1{���(�7b&b�)*6x�|�(�{�8"�J.�9Q:uÐQ����Ð�{F.�.h:}�YU�· �Á�F�Y��:

@ �%N ª�(�7%7b(�|�x}{}/?:�Ð?:��)9 (�*w:6{�Ì�ª�xF|�#%927%t�&�9%$6|��eª���7%x�3lx�#2x�3����ò/�|�z����)��$6x�|��Á8".}�Q&b$ �¡&Nª�x�#23�$'z�,m(�.�# ���y�����5»�t�30(�|
Ës�)|�xF3��)Ï}{TËs�J|�x�3l��{�W�Ð�{".�.u:hÐ7ÎF��� ��Ð1ÎY����{�ÐQ�sU���:

@ �1N ª�(�9%92�)*6*w{ ��:QË5:�Ë5:6{�Ì���4�¨b��&b9-z�(+9�(�3e(+|�(��F�)3��J|T9�«�x�4�¨b��&b9w�wx�72$��J|T92�Qz5(�|}zs�b��9%�)|}z"�QzN7%�J*�(+9%$6x�|}(�*�z�(�9b(�4�(+#%��#%!"#%92�)3�#2Ï�{
/�z�z"$6#2x�|"�w¿\�)#%*6�)!"{>ÐQ�F��ÐF:

@ �1N ª�x�7%3l�)|h{"� :�»�:�{����)$6#%�)72#%xF|h{>�y:�>�:�{�(+|�z0��$6~��J#%9Q{���:���:6{�Ì%¹w|"927%x�z"t�&b92$6x�|0��x?/�*��Fx�72$�92��3�#2Ï�{�.�.e���� �§�"·Y��{}ÐQ�F��ÐF:
@ ·1N?l�(�!"(�*w{�x�:�{�(+|�z\¿È$�z�x�3Z{$"}:�{�Ì%/s&b9%$6~F�gls(+9�(�4}(�#%�08"!"#%92�)3�#2Ï�{u�-t�9%x�72$'(�*w{yÐ����F�0/1ª�, 8"¹%Ë�,��olÂ¹w|T92�)7%|}(�9%$6xF|�(�*
ª�x�|"���J7%�)|�&��?xF|e,�(+|�(��F�)3��)|"9�x��\l�(+9�(�:

@ U1N?l1$'(+©�{-�N:6{��-(+9%xF|h{mn�:6{h(�|�zÅËs7�(�!"{h��:6{�Ìb��t�*6��,�(+|�(��F�)3��)|"9 $6|���4�¨b�Q&�9w�%�172$6�)|"9%�Qzkls(+9�(�4}(�#%�J#Q«u/ x�|�$ ���Qz\/�."�
.�7%x"(�&2�h{ Ï?¹w|���72x�&�:}x��mÐs��ls��{��y(+7�&b�)*6xF|�(�{}8"�).�9�:hÐQ�F��ÐF:

@ �1N?l1t�7%4�$6|h{���:�(�|�za��$��J7%7%!F�%,0$6�)��{%"�:6{sÌ%/Êª >�*6�)�T(+|�#}ls(�9�(+4�(�#2��{ Ï z�x�&�t�3��)|"9b(�9%$6xF|;��7%xF3ô�u�1�ãz�$�#29%72$�4�t�9%$6x�|Ä(�9
n1ª���¹):

@ Ð1Î1N?>�~�(�|�#�{�Ë5:J/?:6{}Ì�ª�x�354�$�|}(�9%xF7%$'&h8�9%7�(+9%�)�F$6�)#y��x�7-Ë��)|�x�3l��,�(�.�.�$�|���Ï�{���$6x�>�#2#�(�!"#Q{1Ð�xF*§:FÐ7W�{vn�x�:"Ð�{&""(�|"t�(�72!�ÐQ�F��ÐF:
@ ÐFÐ#N ��xF7%��!0ªs:���:�{�Ì����)9%��«�/ã�}(�#29�/1*6��xF7%$69%��3Ê��x�7������?,m(�|"!e��(�929%�)72|�Í�,m(�|"!��14�¨��Q&b9 ��(�9%92�)7%|;,�(�9b&%�;��7%xF4�*6�)3�Ï}{

/17%92$ �¡&b$'(�*>$6|"9%�)*6*6$6���)|}&b��{>ÐQ�sU���{".�.\ÐQ·��(W�·�:
@ Ð��1N ��72�)¢"#�(�{"ªs:6{>Ì%���)3l.�xF7�(+*����Q(�#2x�|�$6|�� ��(�#2�Qz5��|e8"�)3l$ �§¹w|"9%�J7%~�(�*6#2Ï�{)/�7%92$£�>&b$'(�*�¹w|"9%�J*�*6$6���J|�&b�1���}{�.�.�Ð������%���F·�{"ÐQ�F����:
@ Ð1W1N ��72�)|�&2�h{#"�:"ªs:'"�x�|��)#Q{"/N:�òN:6{T(+|�z5�u�§(+*69%©�{'"�:"��:6{>Ìb8�&b$6�)|"9%$ �¡&tl�(+9�(+4�(�#2�1,�(�|�(+���)3l�)|"9%Ï}{Yx�|�$6~F�)7%#2$�9w!Nx���Ð�$67%��$6|�$'(�{

�-��&%��|�$'&)(�*����).}x�7291�YÎ��%��ÐF{�l��).�9Q:�x+�òª�xF3�.�t�92�)7�8�&b$6�)|�&b�F{�/�t���:>Ð����sÎ�:
@ ÐJ�%N ��72�)|�¢��J*§{Gò?:}/N:�{�Ì2�����?»�t�3e(�|;Ës�)|�xF3�� ��7%x�¨b�Q&b9?(+|�z0¹w|"��x�7%30(�92$�&�#%Ï�{}ª�/1ª�,\{�n�x�~>:���Ð�{�Ð�xF*§:�W��}{ n�x�:uÐ�Ð�{}.�.

��Ðb�%��ÐF:
@ Ð��1N Ëst�$'z"$w{�"}:�n :"(�|�z�� :T»�:���x�z"�)72$'&%¢>{uÌ%¹w|"���)7%�)|}&b� x��-��7bz"�)71$6|�Ës�J|��)9%$'&s8"!"#%92�)3�#�{ Ï �������u$67%#29�¹w|"9%�)72|�(�*w:"ª�x�|"��:Fx�|

¹w|T92�)*6*6$��F�)|"9º8�!T#29%�)3l#���x�71,Sx�*6�Q&bt�*'(+7º��$6x�*6x��F!T{'"�t�*6!�Ð����YW�:
@ Ð1�1N »�x�|}z�(�{�8>:6{���(�727%xF9Q{�n :"¿â:�{"8"3l$�92�h{"� :6{T(+|�z��u(�v�7%�)|}&b��{�ªs:6{�Ì2/1|e��4�¨b��&b9�,0x�z"�J*>��xF7ºËs�J|�x�3l��¹w|"��x�723e(+9%$6x�|5(�9

/1*6*-���)~��)*6#sx��y���)#%xF*�t�9%$6x�|h{ Ï���72x�&�:}x��y�Y�+9%��/�|�|"t�(�*�»1(�v�(�$6$h¹w|"9%�J7%|�(+9Q:>ª�x�|"�b:�x�|;8"!"#%9%�J3Ö8�&b$6�)|�&b�J#Q{GÐ�x�*w:"¹){�.�.h:
�Y�����º�F·YW�{>Ð����sW�:

@ Ð�·1N?ò1xF9%©b�(l�$69%9%72$'&%�u{>/?:6{�Ì%/sz�z"$6|��0/�&b92$6~��5��t�|}&b9%$6x�|}(�*6$69w!e92xe(+| ��4�¨b�Q&�9w�%�172$6�)|"9%�Qz	ls(�9b(�4�(+#%�58"!"#%9%�J3Ê��(0�h(�!F�)7%�Qz
/1.�.�72xT(F&%�u{ Ï5��72x�&+:�Ës¹y�}(�&2�"9�(��Ft�|��}{�ls(�92�)|"4�(�|�¢��)|�#2!"#%9%�J3��1$6|0��t��J7%x�{"���Q&2��|�x�*6x��F$��F{T(+|�z5¿¾$6#2#%�)|�#b&2��(���9�{�����¿
�YW�{���7�(+t�|�#b&%�"v��)$6��{uÐQ���sW�{"8".�72$�|����)7tÐ��)7%*'(+��:

@ Ð1U1N �>�)��{u/?:("�:6{>��t�|�z��)|�#%92�)$6|��)7�{\>�:>/?:6{}����xF3e(�#�{�8>:6{h(+|�z;�h(���x�7%92t�|��58>:6{�Ì%/1|;¹w|"��xF7%30(�9%$6xF|S,Sx�z��)*���xF7�Ë��)|�x�3l�
,�(�.����J.�7%�)#2�)|"9�(+9%$6x�|Z(+|�zl/1#2#%�)354�*6!": Ï?/1ª�, ��|}z�¹w|"9�:�ª�x�|���:"x�|0¹w|"��xF7%30(�9%$6xF|�(�|�z�ò�|�x�v�*6�Qz"�F��,m(�|�(+���)3l�)|"9
�§ª�¹(òs,)	 �sW��J{�n�x�~>:>ÐQ�F�YW�:

@ Ð��1N �>�)92x�~T#2¢"!T{�8>:h(+|�z\���J7%*6!"|h{-,a:h�1:6{�Ìbª������s��«u/É��t�*6�b�%��(�#%��z\��7%xF��7�(+3õ��x�7?ª�xF|�#%927%t�&�9%$6|��ZËs�J|��)9%$'&l,�(�.�#2Ï�{
Ës�)|�xF3�$'&b#sÐQ��{".�.e�W�� �§�F����{�ÐQ���F��:

@ �sÎ1N ,0$67�(�|�¢��)7�{YlN:���:6{�Ì2�1�_>�/�� «Q/kn��)vÄ/1|�zf>GÖe&b$6�)|"9y,�(+9�&2�5/1*6�Fx�7%$692��3 ��x�7�/�¹ò�ò7%x�z"t�&b92$6x�|58"!"#%9%�J3�#%Ï}{���$69%30(�|
��t�4�*6$6#%��$6|��}{".�.\Ð7W �§�"·�:

@ ��Ð#N ,0x�929Q{>� :6{�Ë�7%$6��xF7%$6�)~>{�/N:�{},�(�$6�)7�{�>�:6{�»�xF���)$6#%�J*§{$"}:�{>(+|�z��>�J��7�(F&%�u{h» :6{�Ì2/1*6��xF7%$69%��3�#�(�|�z�8�x���9wv�(�72� ��xTxF*6#���x�7
�17bz"�)72$�|��eª�*6x�|��s�>$64�7b(�7%$6�)#�«�/�.�.�*6$'&)(�92$�xF|�92x59%��� ,�(+.�.�$6|��Nx���9%��� Ës�J|�x�3l�1x��y8�&2��$6©)xF#�(F&)&2��(�72x�35!�&b�)#1�ux�354}�)Ï}{
n�t�&b*6�)$'&s/s&b$'z"#1���J#%�Q(+7�&2�h{hÐ����sW�{Ð�xF*§:"��ÐF{�n�x}:�U�{".�.h:uÐQ�s�����)ÐQ�F·��}:

@ �F�1N �h��&%���)7%�)7�{-��:6{hÌbª�x�|"9%$6�5Ës7�(+.��0�-x"xF*§«"/×Ë�7�(�.���$'&)(�*>¹w|"9%�J7w�§(F&b�¸��x�71ª�xF|"9%$6�¸�ò�T!"#2$�&J(�*-,m(�.0/1#2#%�)354�*6!"Ï�{�»�(�vº(+$6$
¹w|T9�:�ª�xF|"��:Fx�|�8"!"#%92�)3 8�&b$6�)|�&b�)#�{�Ð�xF*§:F¹){".�.h:}���F���%���YW�{�ÐQ�F�YW�:

@ �sW1N ��7%�)7b(�th{�lN:�8>:6{�Ì�l��)~F�)*6x�.�$6|��5(�|}z�,�(+|�(��F$�|���>u��.}�)7%9s8"!"#%92�)3�#2Ï�{"/�z�z"$6#%x�|��§¿\�)#2*6�)!T{>Ð����sÎ�:
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(�|�z�l��)#%$6�F|�Ï�{���72�)|"9%$'&b�?»�(�*6*w{�Ð�����Ð�:
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No

NC<(A,B) NC>(A,B)

LOFi=LOFj
NC2

NoLOFi=LOFj
NC2

ND1(A,B) NC2(A,B)

No
NC< −> ND<

LOFi=LOFj
NC2

No
NC> −> ND>

LOFi=LOFj
NC2

No

ND<(A,B) C(A,B)
@
No

LOFi=LOFj
O
A

LOFi=LOFj
O
A

ND>(A,B) D(A,B) O(A,B)
A

LOFi=LOFj
D

LOFi=LOFj
O
A

No LOFi=LOFj
D

LOFi=LOFj
O
A Conflict

@

C(B,A)
@
Conflict
@

No
NC< −> ND<

No
NC> −> ND>

No No
NC2 −> O

No No Conflict
@

No No

LOFi=LOFj
NC2

LOFi=LOFj
NC2

No
NC2 −> O

LOFi=LOFj LOFi=LOFj
O
A LOFi=LOFj

O
A LOFi=LOFj

D
LOFi=LOFj

O
A Conflict

@
Conflict
@

No LOFi=LOFj
O
A No LOFi=LOFj

O
A No LOFi=LOFj

O
A Conflict

@
LOFi=LOFj

O
A No Conflict

@

LOFi=LOFj
O
A No No LOFi=LOFj

O
A LOFi=LOFj

O
A No Conflict

@
LOFi=LOFj

O
A Conflict

@

LOFi=LOFj
D

LOFi=LOFj
D

Conflict
@

LOFi=LOFj
D

Conflict
@

Conflict
@

LOFi=LOFj Conflict
@

Conflict
@

Conflict
B

LOFi=LOFj
O
A LOFi=LOFj

O
A No LOFi=LOFj

O
A LOFi=LOFj

O
A LOFi=LOFj

O
A Conflict

@
LOFi=LOFj Conflict

@
Conflict
C

Conflict
@

No
NC> −> C

No
NC< −> C

Conflict
@

No
ND1 −> C

No
ND1 −> C

Conflict
@

Conflict
@

No
ND< −> C

Conflict
@

No
ND> −> C

Conflict
@

Conflict
@

Conflict
@

Conflict
@

Conflict
@

No

Conflict
@

Conflict
@

No

NC<(A,B)

NC>(A,B)

ND1(A,B)

NC2(A,B)

ND<(A,B)

ND>(A,B)

D(A,B)

O(A,B)
D

C(A,B)
E

C(B,A)
E

LOFi
LOFj

No
ND> −> C

No
NC< −> C

No
ND1 −> CND1 −> C

ND< −> C

NC< −> C

NC> −> ND>

NC< −> ND<

NC< −> ND<

NC> −> ND>

If this is the case, the upgraded relationship is shown in the second entry.
Note: For some cells even though LOFi and LOFj cannot be combined, one of the relationships can be upgraded to a more precise relationship.

rel1

rel2

NC<

NC>

ND1

NC2

ND<

ND>

D

O

no info
no info
no info
no info

no info
no info
no info

NC<

no info

no info

NC> ND1 NC2 ND< ND> D O

no info
no info
no info

no info

no info
no info
no info

NC<(A,C)

no info

no info
no info
NC<(C,A)

no info
no info
no info

NC<(A,C)
no info
no info
NC<(C,A)

no info

no info
no info

no info

no info
no info no info

no info
NC>(C,A)

NC>(A,C)

no info

no info
no info
no info
NC>(C,A)

NC>(A,C)

no info
no info NB(A,C)

no info
no info

no info
no info

NC<(A,C)
no info
no info
NC<(C,A)

no info
no info
NC>(C,A)

NC>(A,C) NB(A,C)

NB(C,A)
no info
no info

NC2(A,C)

NC2(C,A)

no info

no info
no info

no info
no info

NC<(A,C)
no info
no info no info

C

no info

no info

NC<(A,C)

no info
NC<(C,A)

no info
no info

NC<(A,C)
no info
no info
D(C,A)

NC<(A,C)

no info
NC<(C,A)

NC<(A,C)

no info
NC<(C,A)

no info
no info

NC>(C,A)

NC>(A,C)
no info
no info
NC>(C,A) NC>(C,A)

NC>(A,C) no info
NC>(A,C)
NC>(C,A)

no info
no info

NC<(A,C)
NC>(C,A)

no info
ND1(A,C)

NC<(A,C)

NC<(C,A) NC>(C,A)

NC>(A,C)
no info
no info
D(C,A)

D(A,C) NC2(A,C)

NC2(C,A)

NC<(A,C)

NC<(C,A)

NC>(A,C)
NC>(C,A)

no info
no info
no info

NC<(A,C)

no info
NC<(C,A)

no info

no info

NB(A,C)

no info
NC<(C,A)

no info

no info
no info

no info

no info

NC>(C,A)

NC>(A,C)
no info

NB(C,A)
NC>(C,A)

NC>(A,C)

no info
no info

NC>(A,C)

NC<(C,A)

no info
no info
NC<(C,A)

D(A,C)
no info
no info

NC>(A,C)

D(C,A)

NC>(A,C)

NC<(C,A)
no info
no info
D(C,A)

D(A,C)

no info
no info

no info
NC<(C,A) NC>(C,A)

NC>(A,C)
no info

NC2(A,C)

NC2(C,A)

no info
no info

NC<(A,C)

NC<(C,A)
no info

NC>(C,A)
NC>(A,C)
no info

ND1(A,C)

no info

NC<(A,C)
NC>(C,A)

NC<(C,A)

NC<(A,C)

no info
NC<(C,A)

ND1(A,C)
NC<(A,C)

NC<(A,C)
NC>(C,A)

D(C,A)

NC<(A,C)
ND1(A,C)

NC<(C,A)

NC<(A,C)

no info
ND1(A,C)

ND<(C,A)
no info no info

NC>(C,A)

NC>(A,C)
no info
ND1(A,C)

D(A,C)
NC>(C,A)

NC>(C,A)
NC<(A,C)

NC<(A,C)

NC>(C,A)

NC>(A,C)

ND1(A,C)

no info
ND>(A,C)
NC>(C,A)
ND1(A,C)

D(A,C)
NC>(A,C)
NC<(C,A)
NC<(C,A)

NC>(A,C)
NC>(A,C)
NC<(C,A)
D(C,A)

D(A,C)
no info
no info
D(C,A)

D(A,C)

D(C,A)

NC>(A,C)
NC<(C,A)

D(A,C)

D(C,A)
NC>(A,C)

NC<(C,A)

NC<(A,C)

NC<(C,A)

ND1(A,C)

NC>(C,A)

NC>(A,C)

ND1(A,C)

D(A,C)

D(C,A)

NC>(C,A)
NC2(A,C)

NC2(C,A)

ND1(A,C)
ND1(A,C)

NC<(A,C)
ND>(A,C)

NC<(A,C) NC>(C,A)
ND<(C,A)

ND<(A,C)
ND1(A,C)
no info
NC<(C,A)

ND1(A,C)
ND>(C,A)

NC>(A,C) NC>(A,C)
no info

NC<(A,C)
NC>(C,A)
D(A,C)
D(C,A)

ND<(A,C)
ND>(C,A)
NC>(A,C)
NC<(C,A)

ND1(A,C)
no info
C(C,A)

C(A,C)

C

NA

NA

NA(A,C)

no info
NA(C,A)

NA(A,C)

NA(C,A)

NA(A,C)

NA(C,A)

NA(A,C)

NA(C,A)
NA(A,C)
NA(C,A) NA(C,A)

NA(C,A)

NA(C,A)

NA(C,A)

NA(C,A)

NA(C,A)

NA(C,A)

NA(A,C)

NA(A,C)

NA(A,C)

NA(A,C)

NA(A,C)

NA(C,A)

NA(A,C)
NA(C,A)
NA(A,C)

NA(A,C)
NA(C,A)

NA(C,A)
NA(A,C)

NA(C,A)
NA(A,C)

NA(C,A) NA(C,A)
NA(C,A)

NA(C,A)

NA(A,C)
NA(C,A)

NA(C,A)
NA(C,A)
NA(C,A)

NA(C,A)

NA(A,C)

NA(A,C)

NA(A,C)
NA(A,C)

no info
NA(A,C)

NA(A,C)
NA(C,A)

NA(A,C)

NA(A,C)
NA(C,A)

NA(A,C)

NA(C,A)

NA(A,C)

NA(A,C)
NA(C,A)

NA(A,C)
NA(C,A)

NA(C,A)
NA(C,A)

NA(A,C) NA(A,C)

NA(C,A)

NA(A,C)

NA(C,A)

no info
NA(A,C)

NA(C,A)

no info
NA(A,C)

NA(C,A)
NA(A,C)

NC<(A,C)

NC>(C,A)

D(A,C)

rel1(B,A) and rel2(B,C)entry 3 =rel1(A,B) and rel2(B,C)entry 1 =

In each cell,

rel1(A,B) and rel2(C,B)entry 2 = rel1(B,A) and rel2(C,B)entry 4 =

NA(A,C)

NA(C,A)
NA(A,C)

NA(C,A)

NA(A,C)

NA(A,C)

B. Table of Transitivity Rules

A. Table of Frame Composition Inference Rules
F
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