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PDDL ASP ' ASP l ' Answer l Solution PDDL
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instance I compiler I program set I compiler I solution

Components

ASP compiler generates ASP program from PDDL input files
I’= several ASP encodings selectable (via options)
Solver incremental ASP system iClingo (version 2.0.5)
I’ successive grounding and solving till answer set
Solution compiler generates PDDL plan from answer set
'S including parallel plan sequentialization
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Basic Meta-Encoding
ASP compilation

m PDDL (STRIPS fragment) instance mapped to facts

m Predicates: init, goal, action, demands, adds, deletes

(Incremental) ASP encoding

) #base.

) holds(F,0) <+ init(F).

) H#cumulative t.

) 1 {apply(A,t) : action(A)} 1.

) + apply(A,t), demands(A, F, true), not holds(F,t—1).
) + apply(A,t), demands(A, F, false), holds(F, t—1).
) holds(F,t) <« apply(A,t),adds(A, F).

) del(F,t) + apply(A,t), deletes(A, F).

) holds(F,t) <« holds(F,t—1), not del(F,t).

0) #volatile t.

1) + goal(F, true), not holds(F,t).

2) < goal(F, false), holds(F, t).
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basic sequential planning
concur parallel planning
I’= concurrent actions under V-step semantics
split operator splitting
['&" fixed arity of function terms for actions

Compilations

expand on-the-fly instantiation of actions
I’& instantiation based on preconditions’ feasibility
concur—+expand parallel planning w.r.t. instantiated actions

split+expand operator splitting w.r.t. instantiated actions
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Discussion

plasp

m prototype for PDDL-based planning in (incremental) ASP
I'= various ASP (meta-)encodings

m http://potassco.sourceforge.net

optimization /extension of ASP encodings
on-the-fly instantiation inherently supported by iClingo 3.X.X
inclusion of further planning techniques (e.g., mutex analysis)
generalization beyond STRIPS fragment of PDDL
exploitation of planning domains’ characteristic properties
ASP-based induction proofs (applied to General Game Playing)
automatic encoding selection

extension to further disciplines (e.g., Conformant Planning)
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Outlook

m optimization/extension of ASP encodings
I'= on-the-fly instantiation inherently supported by iClingo 3.X.X
= inclusion of further planning techniques (e.g., mutex analysis)
I'= generalization beyond STRIPS fragment of PDDL

m exploitation of planning domains' characteristic properties
I'= ASP-based induction proofs (applied to General Game Playing)
I’= automatic encoding selection
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