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October <Technical> Rules Fest

e Original 1979 Rete Algorithm (using the original code from the
thesis)
e Chaining

e Introduction to Parallel Rulebased Engine History, etc.
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Rete Algorithm

( defrule move-object-to-place
( goal-is-to ( action move ) ( arguments ?obj ?place ) )
( monkey (location ~?place ) ( holding ?0bj) )
( not ( goal-is-to ( action walk-to ) ( arguments ?place ) ) )
=5
( assert ( goal-is-to ( action walk-to ) (arguments ?place) ) ) )
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Rete Algorithm

changes

equivalent

Changes to WM Y

Fixed Parts of the OPS Black Box
Interpreter (Match Routines)

2 Changes to Conflict Set
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MB11

MB12

Rete Algorithm

(( ( ) )

-=>

( Want ( Monkey On Floor) ) )

(( ( ) ) ( Monkey On Floor )
( Monkey Near =C & #P)

-->

( < WRITE > "“"The monkey walks from" =C “"to" =P )
( <DELETE > ( Want ( Monkey Near =P) ) )

( <DELETE > ( Monkey Near =C) )

( Monkey Near =P )
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&S

Algorithm

Distribute descriptions of working memory changes

!

Is the element a list Of two sub-elements?

A

A

Is the first sub-element

A

A

Is the second sub-element a list of three sub-elements?

A

A

Is the first sub-sub-element of the second sub-element

A

A

Is the second sub-sub-element of the second sub-element

A

y

Report that the production MB11 is satisfied

Knowl

edgeBased Systems

Corporation (c) 1998 - 2008

Input Bus

Output Bus




Rete Algorithm
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Rete Algorithm
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Rete Algorithm
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Rete Algorithm

MB18 ( ( ( Monkey ) ) ( Monkey
-->
( <WRITE> " The Monkey drops the™ =X)
( <DELETE> ( Want ( EmptyHanded Monkey ) ) )
( <DELETE> ( Monkey Holds =X) ) )

Monkey
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Rete Algorithm
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Rete Algorithm

( Monkey Holds Ladder )
( Monkey Holds Orange)
( Monkey Holds Glass )

( Monkey Holds Box )

( Want ( EmptyHanded Monkey ) )

< VALID, ( Want ( EmptyHanded Monkey ) ) ( Monkey Holds Ladder) >
< VALID, ( Want ( EmptyHanded Monkey ) ) ( Monkey Holds Orange) >
< VALID, ( Want ( EmptyHanded Monkey ) ) ( Monkey Holds Glass ) >
< VALID, ( Want ( EmptyHanded Monkey ) ) ( Monkey Holds Box ) >
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Rete Algorithm

MB15 ( (Want ( Monkey On =0) ) (=0 Near =X)

-->
( Want ( Monkey Near =X) ) )

-->
( Want ( EmptyHanded Monkey ) ) )
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Rete Algorithm

MB15 ( ( Want ( Monkey On =0) =0 Near =X

-->
Want ( Monkey Near =X) // inserts into WM

( (

-->
Want ( EmptyHanded Monkey ) ) ) // inserts into WM
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Rete Algorithm

MB15 and MB16 combined as follows

Is the element a list A,B C2 Is the element a list E1

of two sub-elements? ‘ of three sub-elements? ’
"

Is the 1st sub-element A Is the 2nd Is the 1st sub-element
Want ? sub-element Monkey?
. Near? il

. A v Is the 2" sub-element
S - Sl — Join tokens on =0 Near?
a list of 3 sub-elements?
. B1 _
Is the 1st sub-sub-element — > Join tokens on =X <

of the 2" sub-element Monkey? \

4
Is the 2" sub-sub-element

of the 2nd sull:3)-2element On?
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Rete Algorithm
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Chaining

KnowledgeBased Systems
Corporation (c) 1998 - 2008




Forward Chaining

data-driven
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Goal-Oriented Forward Chaining
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Goal-Oriented Forward Chaining
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Goal-Oriented Forward Chaining
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Goal-Oriented Forward Chaining
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Goal-Oriented Forward Chaining
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Back Chaining Using Rules

if value of the goal attribute is known
Return the value of the goal attribute
end if

if Attempt_Rule succeeds
then Assign the goal attribute the value indicated and Return that value
endif
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Full Opportunistic BackwardChaining
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Full Opportunistic BackwardChaining

e Known

e Unknown

¢ Not-Known

known

unknown

Not-Known
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Full Opportunistic BackwardChaining

e Known

e Unknown

e Not-Known

e Known

e Unknown

e Not-Known
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Full Opportunistic BackwardChaining

_, Output @
O1
Known

Unknown
Not-Known

, o

AND _, Output

Gate / " o2

-y’
(0

Ce2)
()
(=)
()
©

KnowledgeBased Systems
Corporation (c) 1998 - 2008




October <Technical> Rules Fest
Rete Algorithm and Rule Chaining

KnowledgeBased Systems
Corporation (c) 1998 - 2008




Introduction: Parallel Rulebase Programming
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Introduction: Parallel Rulebase Programming
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Introduction: Parallel Rulebase Programming
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Introduction: Parallel Rulebase Programming
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Introduction: Parallel Rulebase Programming
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October <Technical> Rules Fest
Parallelizing the Rete Algorithm
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