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Algorithm 1. Equality Reasoning

Input : OriginalPairRDD <property, =subject, object>=
Output : SubjectPairRDD <equal, <subject, subject==
ObjectPairRDD <equal, <object, object==>

1. key(property) —= kev™(equal)

2. if(flag = True){

3. value(subject, object) = wvalue®(subject, subject)

4. return <keyv*, value*=

5. }else{

6. value(subject, object) = value*(object, object)

7. return <key™, value™=

8. }
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<Fl, @> R sk

Algorithm 2. Inverse Reasoning

Input : OriginalPairRDD <property, <subject, object>
Output : InversePairRDD <inverseProperty, <object, subject=>

kev(property) -> tempProperty
inverse(tempProperty) -> inverseProperty
kev(property) -> kev*(inverseProperty)
value(subject, object) = value*(object, subject)
return <key*, value*=
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Algorithm 3. Transitive Reasoning
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Input : JoinPairRDD <<subject or object=, <<objectl,
propertyl=, <subject?, property===
Output : TransitivePairRDD <property, <subject®, object!>=

value((object!, propertyl), (subject®, property?))

-= value(subject®, object!)

compose(property?, propertyl) == composedProperty
key(subject! or object?) -> key*(composedProperty)
return <key™, value*=
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Algorithm 4. Refining

Input : GroupPairRDD <=<subject, object=, Iterable values
values = <property, <subject, object=>
Output : RefinedPairRDD <property, <subject, object==

1. wvalue(iterable values) = value™(subject, object)

2. loop(iterable values){

3. /i values.property Tyvpe = Long

4. tempProperty = min(values.property)

;5 Lkey(subject, object) = key*(tempProperty)

7. return <key*, value*=
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