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LMNtal (pronounced “elemental”) is a concurrent language model based on hierarchical graph rewriting and
unifies various computational models. We introduced hyperlinks into LMNtal to represent multipoint connectivity,
and expanded it to a hierarchical hypergraph rewriting language model, HyperLMNtal. HyperLMNtal enabled
concise description of computational models involving flexible and diverse forms of references between data, and
enabled natural and efficient encoding of a constraint processing description language CHR. This paper describes the
design and implementation of hyperlinks and introduces programming in HyperLMNtal by means of examples. We
also show that our implementation has achieved favorable results in terms of both performance and computational

complexity.
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refl @ leq(X,X) <=> true.
anti @ leq(X,Y),leq(Y,X)
idem @ leq(X,Y),leq(Y,Z)
tran @ leq(X,Y)\leq(X,Y)

<=> X=Y.
==> leq(X,Z).
<=> true.

refl@Q
anti@@
idem@@
tran@@

leq($x,$x) :- .

leq($x,8y),1leq($y,$x) :- $x><Py.
leq(X,$y),1leq($y,Z)\ :- uniq(X,Z) | leq(X,Z).
leq($x,$y)\leq($x,$y) :- .
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leq(X1,Y1) ,{+X1,v(VX),$p},{+Y1,v(VY),$q}.
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make@@ make(A) :- root(A,0).
union@@ union(A,B) :- find(A,X), find(B,Y), 1link(X,Y).
findNee@ ’>~>’($a,B), find($a,link(find(X))) :-
hlink(X) | find(B,link(find(X))), ’~>’($a,X).
£indR@@ root($b,R)\find($b,X) :- X=$b.
1inkEq@@ link($a,$a) :- .
1inkL@@ link($a,$b),root($a,NA),root($b,NB) :-
NA>=NB, NB1=NB+1 |
7> ($b,$a), NAl=max(NA,NB1), root($a,NAl).
1inkR@@ link($b,$a), root($a,NA), root($b,NB) :-
NA>=NB, NB1=NB+1 |
>’ ($b,$a), NA1l = max(NA,NB1), root($a,NA1).
max10@ H=max(A,B) :- A=<B | H=B.
max2@@ H=max(A,B) :- A>B | H=A.
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sub@@ prog($1l,N,sub($b),$a) ,mem($b,Y) \
mem($a,X) ,pc($1) :- Z=X-Y,hlink(N) | mem($a,Z),pc(N).
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