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Tabling as a Library with
Delimited Control
[Desouter et al. 2015]
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Anglican has dynamic structure

ProbLog has static structure

0.5 :: heads1.
0.6 :: heads2.
twoHeads :- heads1,heads2.

Does not influence 
the structure of
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Current Status

ProbLog2: other structures

Anglican: monadic
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ProbLog: Applicative functors 



Tabling and Answer 
Subsumption
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?- path(a,b).
true;
true;
...

edge(a,b). edge(b,c). edge(c,a).
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a

b

c

?- path(a,d).
<infinite loop>

edge(a,b). edge(b,c). edge(c,a).

path(X,Y) :- edge(X,Y).
path(X,Y) :- edge(X,Z),path(Z,Y).



Tabled Prolog

28

a

b

c

:- table path/2.
edge(a,b). edge(b,c). edge(c,a).

path(X,Y) :- edge(X,Y).
path(X,Y) :- edge(X,Z),path(Z,Y).

?- path(a,b).
true.

?- path(a,d).
false.
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p(X,Y,1) :- e(X,Y).
p(X,Y,D) :- e(X,Z), p(Z,Y,D1),
            D is D1 + 1.
shortest(X,Y,MinD) :-
  findall(D,p(X,Y,D),List),
  min_list(List,MinD).

a

b

c

?- shortest(a,c,D).
D = 1.
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a

b

c

?- shortest(a,c,D).
<infinite loop>

p(X,Y,1) :- e(X,Y).
p(X,Y,D) :- e(X,Z), p(Z,Y,D1),
            D is D1 + 1.
shortest(X,Y,MinD) :-
  findall(D,p(X,Y,D),List),
  min_list(List,MinD).
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a

b

c

?- p(a,c,D).
D = 2.

:- table p(+,+,min).

p(X,Y,1) :- e(X,Y).
p(X,Y,D) :- e(X,Z), p(Z,Y,D1),
            D is D1 + 1.
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:- table p(+,+,min).

p(X,Y,1) :- e(X,Y).
p(X,Y,D) :- e(X,Z), p(Z,Y,D1),
            D is D1 + 1.

a

b

ctabling modes

?- p(a,c,D).
D = 2.
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Current Status

Fixing Non-determinism (IFL 2015)
➔ when non-determinism 

and recursion co-occur

➔ essence of tabling
➔ implementation in Haskell
➔ fixpoint (functional) 

semantics
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p(0).
p(1).
p(2) :- p(X), X = 1.
p(3) :- p(X), X = 0.

?- p(X).
X = 0;
X = 1;
X = 2;
X = 3.
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:- table p(max).
p(0).
p(1).
p(2) :- p(X), X = 1.
p(3) :- p(X), X = 0.

?- p(X).



Answer Subsumption - Example 2

42

:- table p(max).
p(0).
p(1).
p(2) :- p(X), X = 1.
p(3) :- p(X), X = 0.

?- p(X).
X = 0;
X = 1;
X = 2.



?- p(X).
X = 0;
X = 1;
X = 2.

Answer Subsumption - Example 2
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1 overwrites 0
the last rule does 
not apply! 

:- table p(max).
p(0).
p(1).
p(2) :- p(X), X = 1.
p(3) :- p(X), X = 0.
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Current Status

Tabling with Sound Answer Subsumption

➔ formal semantics in a
functional style

➔ correctness condition
➔ Please read the paper 

or come see my talk on 
Thursday
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Open Problems

★ Current Correctness is much too coarse
leading to false positives

★ Verification is hard. Automation is 
preferable.
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Summary

★ logic programming is the most 
declarative programming paradigm

★ but LP under appreciated

★ functional programming makes logic 
programming more presentable
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