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Abstract Ontology schema reasoning is used to maintain consistency of concepts and build
concept hierarchy automatically. For the purpose, the search of concepts must be inevitably performed.
Ontology schema reasoning performs the test of subsumption relationships of all the concepts delivered
in the test set. The result of subsumption tests is determined based on the creation of complete graphs,
which seriously weighs with the performance of reasoning. In general, the process of creating complete
graph has been known as expressive procedure. This process is essential in improving the leading
performance. In this paper, we propose a method enhancing the classification performance by identi—
fying unnecessary subsumption test supported by optimized searching method on subsumption relation-
ship test among concepts. It is achieved by propagating subsumption tests results into other concept.
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Top-Search(c, x) =
mark(x, "visited”)
for all y with y < ; x do
if simple-top-subs?(y, ¢) then
Pos_Succ « Pos_Succ U {y}
fi
od

if Pos_Succ is empty then
Result « {x}
else
for all y € Pos_Succ do
if not marked?(y, "Visited”) then
Result «
Result U Top-Search(c, y)
fi

fi

simple-top-sub?(y, ¢) =
if marked(y, "Positive”} then
Result « True
elsif subs?(y, ¢) then
mark(y, "Positive”)
Result « True
else
mark(y, "Negative”)
Result < False
fi
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Bottom-Search(c, x) =
mark(x, "visited”)
for all y with x < ; y do
if simple-bottom-subs?(y, ¢) then
Pos_Succ < Pos_Succ U {y}
fi
od

if Pos_Succ is empty then
Result <« {x}
else
for all y € Pos_Succ do
if not marked?(y, "Visited”) then
Result «
Result U Bottom-Search(c, y)
fi

fi

simple-bottom-sub?(y, ¢) =

if marked(y, "Positive”) then
Result < True

elsif subs?(y,c) then
mark(y, "Positive”)
Result < True

else
mark(y, "Negative”)
Result — False

fi
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Top-Search(c, x) =
mark(x, "visited”)
for all y with x<; y do
if enhanced_top_subs?(y, ¢) then
Pos_Succ « Pos_Succ U {y}
Propagate_Info("Positive”,”Up”, y)
else
Propagate_Info("Negative”,"Down”, y)
fi
od

if Pos_Succ is empty then
Result — {x}
else
for all y € Pos_Succ do
if not marked?(y, "Visited”) then
Result «—
Result U Top-Search{c, y)
fi
od
fi

enhanced-top-subs?(y, ¢) =
if marked(y, "Positive”) then
Result < True
elsif marked(y, "Negative”) then
Result « False
elsif exists z with z < ; y and
marked?("Positive”, z) then
mark(y, "Positive”)
Result « True
elsif
for all z with z < ; y do
if enhanced_top_subs?(z, ¢) and
subs?(y, ¢} then
mark(y, "Positive”)
Result «— True
else
mark(y, "Negative")
Result — False
fi
od
fi
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Bottorn~Search(c, x) =
mark{x, "visited")
for all y with y < ; x do
if enhanced_bottom_subs?(y, ¢) then
Pos_Succ «— Pos_Succ U {y}
Propagate_Info("Positive”,"Down",y)
else
Propagate_Info("Negative”,"Up"y)
fi
od

if Pos.Succ is empty then
Result « {x}
else
for all y € Pos_Succ do
if not marked?(y, "Visited”) then
Result «
Result U Bottom-Search(c, y)
fi
od
fi

enhanced-bottom-subs?(y, ¢) =
if marked(y, "Positive”) then
Result « True
elsif marked{y, "Negative”) then
Result «— False
elsif exists z with z <, y and
marked?("Negative”, z) then
mark(y, "Negative")
Result «— False
elsif
for all z with 2 <, y do
if enhanced_bottom_subs?(z, ¢) and
subs?(y, ¢) then
mark(y, "Positive”)
Result «— True
else
mark(y, "Negative”)
Result < False
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