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Blocks-World Example

P:
-:
+: ON(A,TABLE)
     ON(B,TABLE)
     ON(C,A)
     CLEAR(B)
     CLEAR(C)
     HANDEMPTY 

P: ON(B,A)
     ON(C,B)
-:
+:
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P:
-:
+: ON(A,TABLE)
     ON(B,TABLE)
     ON(C,A)
     CLEAR(B)
     CLEAR(C)
     HANDEMPTY 

P: ON(B,A)
     ON(C,B)
-:
+:

P: HOLDING(B)
    CLEAR(A)
-: CLEAR(A)
    HOLDING(B)
+: ON(B,A)
     CLEAR(B)
     HANDEMPTY

Stack(B,A)

The plan is incomplete

Open preconditions
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P:
-:
+: ON(A,TABLE)
     ON(B,TABLE)
     ON(C,A)
     CLEAR(B)
     CLEAR(C)
     HANDEMPTY 

P: ON(B,A)
     ON(C,B)
-:
+:

P: HOLDING(B)
    CLEAR(A)
-: CLEAR(A)
    HOLDING(B)
+: ON(B,A)
     CLEAR(B)
     HANDEMPTY

Stack(B,A)

P: HOLDING(C)
    CLEAR(B)
-: CLEAR(B)
    HOLDING(C)
+: ON(C,B)
     CLEAR(C)
     HANDEMPTY

Stack(C,B)
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P:
-:
+: ON(A,TABLE)
     ON(B,TABLE)
     ON(C,A)
     CLEAR(B)
     CLEAR(C)
     HANDEMPTY 

P: ON(B,A)
     ON(C,B)
-:
+:

Stack(B,A)

Stack(C,B)

Pickup(C)
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P:
-:
+: ON(A,TABLE)
     ON(B,TABLE)
     ON(C,A)
     CLEAR(B)
     CLEAR(C)
     HANDEMPTY 

P: ON(B,A)
     ON(C,B)
-:
+:

Stack(B,A)

Stack(C,B)

Pickup(C)

Pickup(B)

P: CLEAR(B)

Achiever (Causal Link)

Threat
(Conflict)

Other possible
achiever
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-:
+: ON(A,TABLE)
     ON(B,TABLE)
     ON(C,A)
     CLEAR(B)
     CLEAR(C)
     HANDEMPTY 

P: ON(B,A)
     ON(C,B)
-:
+:

Stack(B,A)

Stack(C,B)

Pickup(C)

Pickup(B)

P: CLEAR(B)

P: CLEAR(B)
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P:
-:
+: ON(A,TABLE)
     ON(B,TABLE)
     ON(C,A)
     CLEAR(B)
     CLEAR(C)
     HANDEMPTY 

P: ON(B,A)
     ON(C,B)
-:
+:

Stack(B,A)

Stack(C,B)

Pickup(C)

Pickup(B)

A consistent plan is one in which
there is no cycle and no conflict
between achievers and threats
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     HANDEMPTY 

P: ON(B,A)
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-:
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Stack(C,B)

Pickup(C)

Pickup(B)

P: HANDEMPTY
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P:
-:
+: ON(A,TABLE)
     ON(B,TABLE)
     ON(C,A)
     CLEAR(B)
     CLEAR(C)
     HANDEMPTY 

P: ON(B,A)
     ON(C,B)
-:
+:

Stack(B,A)

Stack(C,B)

Pickup(C)

Pickup(B)

P: HANDEMPTY
    CLEAR(C)
    ON(C,TABLE)

P: HOLDING(C)
    CLEAR(B)

P: HOLDING(B)
    CLEAR(A)

P: HANDEMPTY
    CLEAR(B)
    ON(B,TABLE)

~ Most-constrained-variable
heuristic in CSP
 choose the unachieved
     precondition that can be
     satisfied in the fewest
     number of ways
 ON(C,TABLE)
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P:
-:
+: ON(A,TABLE)
     ON(B,TABLE)
     ON(C,A)
     CLEAR(B)
     CLEAR(C)
     HANDEMPTY 

P: ON(B,A)
     ON(C,B)
-:
+:

Stack(B,A)

Stack(C,B)

Pickup(C)

Pickup(B)

Putdown(C)
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+:

Stack(B,A)
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     ON(B,TABLE)
     ON(C,A)
     CLEAR(B)
     CLEAR(C)
     HANDEMPTY 

P: ON(B,A)
     ON(C,B)
-:
+:

Stack(B,A)

Stack(C,B)

Pickup(C)

Pickup(B)

Putdown(C)

Unstack(C,A)
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P:
-:
+: ON(A,TABLE)
     ON(B,TABLE)
     ON(C,A)
     CLEAR(B)
     CLEAR(C)
     HANDEMPTY 

P: ON(B,A)
     ON(C,B)
-:
+:

Stack(B,A)

Stack(C,B)

Pickup(C)

Pickup(B)

Putdown(C)

Unstack(C,A)

P: HANDEMPTY
    CLEAR(C)
    ON(C,TABLE)

P: HOLDING(C)
    CLEAR(B)

P: HOLDING(B)
    CLEAR(A)

P: HANDEMPTY
    CLEAR(B)
    ON(B,TABLE)

P: HOLDING(C)

P: HANDEMPTY
    CLEAR(C)
    ON(C,A)
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