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• Different contributors:
– Mueller, 2014
– R.Kowalski, M.Sergot 1986
– M.Shanahan, R.Miller, 1990, …

• Includes common sense issues:
– Default reasoning
– Indirect effects
– Continuous change
– Law of inertia
– Others (delayed effects, concurrent events, etc.)

The event calculus is a logic-based language for 
reasoning about actions and their effects
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The representation is based on
many-sorted first order logic

Sorts:
!: event
': (luent
+: timepoint

Predicates:
0122!34(!, +)
089:4;+ ', +
<!9!14!:;+ ', +

Axioms:
0122!34(!, +) ∧ >3?+?1+!4(!, ', +) → 089:4;+(', + + 1)
0122!34(!, +) ∧ C!DE?31+!4(!, ', +) → ¬089:4;+(', + + 1)
0122!34(!, +) ∧ <!9!14!4(!, ', +) → <!9!14!:;+(', + + 1)
…

>3?+?1+!4 !, ', +
C!DE?31+!4 !, ', +
<!9!14!4 !, ', +
…
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Sorts:
!: !#$%&

Events:
'!($)*(!)
-!../.$$*(!)

Fluents:
01!($(!)

Example: Wake up

Domain specific axioms:
2%3&3!&$4('!($)* ! , 01!($ ! , &)
6$783%!&$4(-!..04.$$* ! , 01!($ ! , &)
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Premises:
!"ℎ$: &'($)
¬+",-./)(/1&2((!"ℎ$), 0)
+&66($.(7&2(86(!"ℎ$), 1)

Question:
+",-./)(/1&2((!"ℎ$), 3) ?

0 1 2 3

Axioms:
+&66($.((, )) ∧ <$=)=&)(.((, >, )) → +",-./)(>, ) + 1)
<$=)=&)(.(7&2(86 & , /1&2( & , ))
A(BC=$&)(.(D&,,/.,((6 & , /1&2( & , ))

¬+",-./)(/1&2((!"ℎ$), 0) +",-./)(/1&2((!"ℎ$), 2) +",-./)(/1&2((!"ℎ$), 3)

+&66($.(7&2(86(!"ℎ$), 1)

A=C(
5



The “only known” event is that John wakes up at timepoint 1:

!"##$%&((")$*#(+,ℎ%), 1)

We assume that there is no other event happening, for example:

!"##$%&((")$*# +,ℎ%), 2 = 34567

We consider !"##$%&($, 8) as false as possible (Circumscription)

0 1 2 3

¬!,:;&48(4<")$(+,ℎ%), 0) !,:;&48(4<")$(+,ℎ%), 2) !,:;&48(4<")$(+,ℎ%), 3)

!"##$%&((")$*#(+,ℎ%), 1)

?@A$

Event calculus uses circumscription
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The “only known” event is that John wakes up at timepoint 1:

!"##$%&((")$*#(+,ℎ%), 1)

Circumscription of !"##$%& $, 1 means logically:

!"##$%&($, 1) ↔ ($ = (")$*#(+,ℎ%) ∧ 1 = 1)

Circumscription of 567789: 8, ;
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• Deduction (i.e., temporal projection)
Given !" and #$, #&, … , #( , determine !(

• Postdiction
Given !( and #$, #&, … , #( , determine !"

• Abduction (i.e., planning)
Given !" and !), determine #$, #&, … , #(

!" !&!$ !(#$ #& #$#*

Event calculus admits different types of reasoning

!" + #$, #&, … , #( = !(

…
State

Action
State

Action
State

Action
State

Action
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“Discrete Event Calculus Reasoner” 
is a program for event calculus

• The program provides a logic language and inference
• The user writes the domain knowledge base
• It is publicly free available

[Mueller, 2014]
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• Reactive event calculus [Chesani et al., 2010; Bragaglia et al., 2012]
• Extensions of event calculus [Cervesato et al. 2000] 
• Cached event calculus [Chittaro, Montanari,1996]
• JREC: https://www.inf.unibz.it/~montali/tools.html

Some extensions for event calculus have been 
proposed to improve computational efficiency 
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