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% edges
e(1,2). e(2,3).

% transitive & reflexive closure
connected(X,Y) :- connected(X,Z),e(Z,Y).
connected(X,X).
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?- connected(X,Y).
Expected:
 connected(1,1);
 connected(1,2);
 connected(1,3);
 connected(2,2);
 connected(2,3);
 connected(3,3).
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  connected(X,Z),e(Z,Y).
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  connected(X,Z),e(Z,Y).
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connected(X,Y) :-
 e(X,Z), connected(Z,Y).
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connected(X,X).
connected(X,Y) :-
 e(X,Z), connected(Z,Y).

% edges
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connected(X,X).
connected(X,Y) :-
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?- connected(X,Y).
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?- connected(X,Y).
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?- connected(X,Y).
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 connected(2,2);
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?- connected(X,Y).
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?- connected(X,Y).
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?- connected(X,Y).
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Logically all programs are 
equivalent
Operationally they behave 
differently
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:- table connected/2.
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e(1,2). e(2,3).
% transitive & reflexive closure
connected(X,Y) :-
  connected(X,Z),e(Z,Y).
connected(X,X).
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connected(X,Y) :-
 e(X,Z), connected(Z,Y).
connected(X,X).

:- table connected/2.
% edges
e(1,2). e(2,3).
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connected(X,X).
connected(X,Y) :-
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With tabling the operational 
behaviour is identical.
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Flora 2 - Knowledge Base System

Constraint Problems

Ontologies, Semantic web, ...
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★ Tabling makes logic programming 
more declarative:
clause and goal ordering agnostic

★ Tabling can make the program 
(asymptotically) more efficient
by memoisation of the results
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Supports Tabling Doesn't support tabling

BinProlog

...
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Extension Tables

engineering effort: small
performance:         poor

Fan, C. and Dietrich, S. W., Extension table built-ins for Prolog (1992)

100% Prolog implementation
but goals are always re-
evaluated



Hybrid Approach:
Transformation + Special Extensions

engineering effort: significant
performance:         good

Tabling Library — Earlier Approaches
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Ramesh, R. & Chen, W., A Portable Method for Integrating SLG Resolution into Prolog Systems (1994)
De Guzmán et al., An Improved Continuation Call-Based Implementation of Tabling (2007)

● specific extensions
● complex transformation
● low level memory management
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Schrijvers, T. et al., Delimited Continuations for Prolog (2013)
Felleisen, M., The Theory and Practice of First-class Prompts (1988)
Danvy, O. & Filinski, A., Abstracting Control (1990)
Plotkin, G. & Pretnar, M., Handling Algebraic Effects (2013)

● simple shallow program transformation
● small generic extensions

effort can be amortised

Our Approach:
Delimited Control

engineering effort: low
performance:         acceptable
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shift/1 suspend computation

capture suspended 
computation

users of tabling never see this!

Two Primitives:

reset/3
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shift/1 suspend computation

capture suspended 
computation

other applications: Effect Handlers

Two Primitives:

reset/3
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prototype implementation < 600 lines of Prolog

Tabling Logic
60 lines of 
Prolog

data structures, glue code, etc
517 lines of Prolog
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★ Tabling makes logic programs 
significantly more declarative

★ Existing systems don't support tabling:
hard to do with existing techniques

★ With delimited control:
no reason not to implement tabling
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Supports Tabling Doesn't support tabling

BinProlog

...

★ with delimited control
★ control logic in Prolog
★ data structures in C
★ Performance 2x-4x of native
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Doesn't support tabling

BinProlog

...

There's no 
excuse now!
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