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Typed Feature Structure Difference Calculation with
Incremental Copying

Kivosur KoGURE!

A difference calculation algorithm with incremental copying has been developed for typed
feature structures. The set of typed feature structures has a partial ordering denoting the
subsumption relationship between the information they capture. For any typed feature struc-
tures ¢1 and %3 such that ¢; is more informative than t2, the difference operation gives one
of the minimally informative typed feature structures ¢ such that the unification of ¢ and ¢
yields ¢1. Between the input and output typed feature structures of this operation their sets
of feature-addresses, their type symbol assignments, and their coreference relations are re-
lated in much more complex manners than those of unification and generalization operations
are. Graph manipulation techniques required for calculating this operation have thus been
devised. The difference operation has such useful applications in natural language processing
using typed feature structures as hierarchization of linguistic descriptions and information
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sharing and splitting, which makes natural language processing more efficient.
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v num : Sg
vn agree : X: agr[per : 3rd]
subj : syn[ag'ree : X]

(a)

syn

subj
agree syn
agree
agr
/
m:ry er
sg 3rd

(b)

M1 B & EHHEEOH
Fig. 1 Example of a typed feature structure.
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Fig. 2 Examples of generalization, unification, and
difference of typed feature structures.
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node HB1E
tsymbol (Hicw)
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Fig. 3 Data structures for typed feature structure
difference.
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Fig. 4 Treatment of coreference relations.
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FUNCTION Difference(nodel, node2)
GLOBAL generation, preference;
GLOBAL apairs, dpairs, cnodes, nnodes;
gemneration := generation + 1;
preference 1= 0;
apairs 1= §;
dpairs := §;
cnodes = 0;
nnodes := {;
newnode := Make_DGraph(nodel, node2);
FOR (gnode, snode) IN apairs DO

snode.forward := gnode;

cnodes := cnodes U {gnode}
ENDFOR;
Remove_Unnecessary(newnode);
return(newnode)

ENDFUNCTION

5 ESWHE (1)
Fig. 5 Difference function (1).
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FUNCTION Make-DGraph(nodel, node2)
nodel := Dereference(nodel);
node2 = Dereference(node2);
IF —Current_Node_p(nodel.copy) THEN
newcopy = Create_Node();
nodel.copy := newcopy;
node2.copy 1= newcopy;
newcopy.tsymbol
:= node2.tsymbol — . nodel.tsymbol;
arcpairs := Sorted_Arc-Pairs(nodel, node2);
FOR (arci, arc2) IN arcpairs DO
IF Arc_p(arc2) THEN
value := Make_DGraph(arcl.value, arc2.value)
ELSE
value := Copy_DGraph(arcl .value)
ENDIF;
newarc := Create.Arc(arcl.label, value);
newcopy.arcs := newcopy.arcs U {newarc}
ENDFOR;
return(newcopy)
ELSE IF - Current_Node_p(node2.copy) THEN
newcopy = Create_Node();
newcopy.tsymbol := T;
apairs := apairs U {(nodel.copy, newcopy)};
Remove_Redundancy(nodel , node2, newcopy);
return(newcopy)
ELSE
newcopy = Create_Node();
newcopy.tsymbol := T,
pnodel := Get_Preferred_Node(node2.copy);
dpairs := dpairs U {{newcopy, pnode2)};
return(newcopy)
ENDIF
ENDFUNCTION

Re #HomEK (2)
Fig. 6 Difference function (2).
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FUNCTION Copy_-DGraph(node)

node := Dereference(node);

IF Current.Node_p(node.copy) THEN
newcopy := Create_Node();
newcopy.tsymbol := T;
apairs ;= apairs U {(node.copy, newcopy)};
return(newcopy)

ELSE
newcopy := Create_Node();
newcopy.tsymbol := node.tsymbol;
node.copy 1= newcopy;
nnodes := nnodes U {newcopy};
arcs := Sorted.Arcs(node);

FOR arc IN arcs DO
newvalue := Copy_DGraph(arc.value);
newarc = Create_Arc(arc.label, newvalue);
newcopy.arcs := newcopy.arcs U {neware}

ENDFOR;

return(newcopy)

ENDIF
ENDFUNCTION

B7 5% (3)
Fig. 7 Difference function (3).
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FUNCTION Remove_Redundancy(nodel, node2,
noded)
nodel := Dereference(nodel);
node2 := Dereference(node2);
IF = Current_Node_p(node2.copy) THEN
node2.copy := noded;

nnodes := nnodes — {nodel.copy};

nodel.copy.tsymbol
:= node2.copy.tsymbol =, nodel.copy.tsymbol;

arctriples
:= Sorted_Arc.Triples(node2, nodel, nodel.copy);

FOR (arc2, arcl, arc3) IN arctriples DO
Remove_Redundancy(arc!.value, arc2.value,

arc3.value)

ENDFOR

ELSE

pnode? := Get_Preferred_Node(node2.copy);

pnoded := Get_Preferred_Node(node3);

IF pnode3.preference < pnode2.preference THEN
apairs := apairs — {(nodel.copy, pnode2)};
dpairs := dpairs U {(pnode2, pnode3)}

ELSE IF pnode2.preference < pnoded.preference

THEN
apairs := apairs — {(nodel.copy, pnode3)};
dpairs := dpairs U {{pnode3, pnode2)}

ENDIF

ENDIF;
return(node3)
ENDFUNCTION

E8 E5HEE (4)
Fig. 8 Difference function (4).
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FUNCTION Remove_Unnecessary(node)
node := Dereference(node);
FOR arc IN node.arcs DO
value := Remove_Unnecessary(arc.value);
IF - Node_p(value) THEN
node.arcs := node.arcs — {arc}
ENDIF
ENDFOR,;
IF node € nnodes OR node.tsymbol # T OR
node € cnodes OR node.arcs # § THEN
return(node)
ELSE
return(NIL)
ENDIF
ENDFUNCTION

B9 X5 (5)
Fig. 9 Difference function (5).
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