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Query-by-name totally unreliableandnot useful; very quick
Query-by-lkeyword+dc: it usedto betheonly practicalway thoseold times
whendocumentsvhereunstructured not precise put very quick
Query-by-matching it worksfor formal mathematicandfor structured
mathematicgcontentlevel) ; superlinearin thesizeof thelibrary; still not
precise

VS

Query-up-to-*: requiresa decidableeguvalencerelation; superlinearin the
sizeof thelibrary; it mayinteractbadlywith the underlyingconversionrules
(e.g.extensionakequalityvs intensionakequality)
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The Problem

In practicewe needto combineall of theabore methods.
Someof themaresuperlinearin thesizeof thelibrary.
Thelibrariesaresupposedo behuge(e.g.Coqlibrary is about40.000
objectsandit holdsonly avery few mathematicahotions).
Hugelibrariesaresupposedo bedistributed
WE CAN NOT ITERATE OVER THE LIBRARY
Onesolutionin theliterature: TermIndexing Techniques
storeall thetermsin adata-structuréhatmaximizessharing
naturallyexploit the sharingto speed-upni cation andmatching
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The Solution

We canadoptatwo-phasespproach Itering + matching
data-miningondata: [BATCH] We extractfrom every matchabldypeaset
of metadatavhich arerelatedto thekind of matchwe areinterestedn.
data-miningonthe pattern: We extractfrom the patternanincompletesetof
constrainton the computednetadata.

ltering : We computethe setof objectsin thelibrary whosemetadataatisfy
theabove constraints.

matching: We iteratethe matchingoperationonly onthe computedsetof
candidates.

If the Itering operations bothquick andcorrectandthe setof candidatess
smallwe achiare bothaccurag andperformance.
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constraints’is completebut not effective (to checkthe conditionwe have to
iterateover thewholelibrary)

We tradecompletenesfor ef ciency introducingtwo setsof constraints
“Only” Constraints they arethe constraintseenbefore.We look for
theoremsvhosemetadataresubset®f the“only” constraints.

“Must” Constraints they area subsebf the“only” constraintsWe look
for theoremsvhosemetadatarea superseodf the“must” constraints.
Theircomputations very ef cient.
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Example:
Must: Only .

Goodmatch(OK) :
No match(OK) :
Falsematch:

No match(ERROR):
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The (simpli ed) querygeneratedor :

Must: Only :
letS=
selecteverytin thelibrary suchthat
t.head=" 'and' ' occursint.in_conclusion
In
selecteveryt in S suchthat
t.in_conclusiorsubsebf{ |, }

The rst selectrequiresa gueryto the DB for eachconstraintin the mustlist.
(Cheap)

Thesecondselectrequiresa queryto the DB for eachobjectin theresultof the
rst query (Expensveif the“must”’ constraintsarenottight.)
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Demo
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UseCaseZ2 : Elimination Principles (1/4)

We wantto know which arethe eliminationprinciplesavailablefor agiven
datatype/propositiomductively de ned.

We restrictoursehesto thoseeliminationprincipleson whoseshapads :

Example(inductionprinciple):

Example(even-oddcomplementarity)
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We extractfrom the patternthefollowing setof constraints
Theexactsortof the propertywe areinterestedn.
Thefactthatit mustoccurin the headpositionof anhypothesisvhichis a
productof lengthl.
Thefactthatthetype mustoccurin the headpositionof anhypothesis
whichis a productof lengthO andandalsoin anothemypothesignotin
main position).
Thefactthatthe headof the conclusionrmustbeanoccurrencef abound
variable(aRel).

nat Prop(1) nat(0) Rel( ) “must” constraints

Sinceary otherconstantanappeain the statemente.g.Even/Odd) we do
notimposeary “only” constraints.
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The (very simpli ed) querygeneratedor :
Must: nat, Prop(1) nat(0) Rel( )

selecteverytin thelibrary suchthat
Propoccursin headpositionatdepthl
iIn anhypothesisoftand
' occursin headpositionat depthO
iIn anhypothesisoftand
' occurs not in headposition
iIn anhypothesisoftand
a boundvariableoccursin headposition
In theconclusionoft

Thenumberof querieso theunderlingDB is x ed(thusthequeryis cheap).



UseCase2 : Elimination Principles (4/4)

Demo
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The General Case(2/3)

A. Thewantedobjectsmusthave areferenceo a givenobjectR (orto a
givenprimitive constantS or to aboundvariable)in a given positionP with a
givendepthindex D.

B. Thewantedobjectsmay have areferencdo anobject(or to a primitive
constanbr to aboundvariable)only if its positionis notincludedin agiven
setU of positions,or if it concernsa givenobjectR (or a primitive constant
S, or aboundvariable)in a givenpositionP with a givendepthindex D.

Theparameter®, S, P, D, U areoptional.
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The General Case(3/3)

We alwaysgeneratehe queryin a uniformway. Differentresultsareobtained
imposingdifferentsubset®f the constraints
UseCasel : Searchindor alemma.We impose* must and“only”
constraintonly on constant@andonly onthe conclusion.
UseCase2 : Searchindor aninductionprinciple.We imposeonly the
“must constraintsWe relaxthe constrainton thedepthof the Relin
MainConclusiorto ary depth.
UseCase3 : Searchindor relationsor functions.Demo
UseCase4 : GenerakonceptsDemo
UseCaseb : Otherqueries?
Therearesereralotherquerieshatarenot instantiationof this generalpattern,
but thatcanbe expressedn the underlyingquerylanguage.
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