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Introduction

• Tool to search mathematics in DMLs

• Search in real world documents

• Easily usable and straightforward
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• Tool to search mathematics in DMLs
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Introduction

• Tool to search mathematics in DMLs

X Built on a conventional full text indexing core – capable of indexing
millions of documents

• Search in real world documents

X Uses Presentation MathML for indexing

• Easily usable and straightforward

X Supports mixed math-textual queries with MathML/TEX input
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Weighting

• We used a weighting utility

• Indexing
• initial weight of whole formula = 1

number_of_nodes

• tokenization – level coefficient l = 0.7

• variables unification – coefficient v = 0.8

• number constants unification – coefficient c = 0.5

• Searching
• result ∗ number_of_query_nodes

MIaS – Math Indexer and Searcher MIR 2012, Bremen, Germant, July 8th, 2012

http://nlp.fi.muni.cz/projekty/eudml/mias/miasweights/
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Formula Processing Example

(a+b2+c , 0.125)input: 0.125=
1
8 = formula tree nodes
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Formula Processing Example

(a+b2+c , 0.125)

(a+bc+2 , 0.125)

(“mi” < “mn” ⇒  2 <-> c)

input:

ordering:
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Formula Processing Example

(a+b2+c , 0.125)

(a+bc+2 , 0.125)

(a , 0.0875) (+, 0.0875) (bc+2 , 0.0875)

input:

ordering:

tokenization:

0.0875=0.125⋅0.7(l )
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(a+bc+2 , 0.125)

(a , 0.0875) (+, 0.0875) (bc+2 , 0.0875)

(b , 0.06125) (c+2, 0.06125)

input:

ordering:

tokenization:

0.06125=0.0875⋅0.7(l )
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(b , 0.06125) (c+2, 0.06125)

(c , 0.042875)
(+, 0.042875)

(2, 0.042875)

input:

ordering:

tokenization:

0.042875=0.06125⋅0.7(l)
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(b , 0.06125) (c+2, 0.06125)

(c , 0.042875)
(+, 0.042875)

(2, 0.042875)

(id 1+2, 0.0343)(id 1
id 2+2 , 0.07)(id 1+id 2

id 3+2 , 0.1)

input:

ordering:

tokenization:

variables
unification:

0.1=0.125⋅0.8(v ) 0.07=0.0875⋅0.8(v ) 0.0343=0.06125⋅0.8(v )
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input:

ordering:
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unification:

constants
unification:

⋅0.5(c)

⋅0.5(c)

⋅0.5(c)

⋅0.5(c)
⋅0.5(c)

⋅0.5(c)
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Implementation

• Java

• Lucene 3.1.0

• Mathematical part implements Lucene’s interface Tokenizer – able to
integrate to any Lucene based system

• MIaS4Solr plugin was created for the use in Solr in EuDML

• Textual content – processed by StandardAnalyzer

MIaS – Math Indexer and Searcher MIR 2012, Bremen, Germant, July 8th, 2012
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MREC

• MREC 2011.4.439
• 439,423 documents

• Uncompressed size 124 GB, compressed 15 GB

• 158 million input formulae, 2.9 billion expressions indexed

MIaS – Math Indexer and Searcher MIR 2012, Bremen, Germant, July 8th, 2012
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MIR

• MIR sandbox
• 10 000 documents

• Uncompressed size 1.75 GB, compressed 367 MB

• 1.6 million input formulae, 22 million expressions indexed
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MIR

• MIR harvests
• 119 documents

• Uncompressed size 1.24 GB, compressed 201 MB

• 1.19 million input formulae, 21 million expressions indexed
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WebMIaS
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WebMIaS

• Demo web interface: http://nlp.fi.muni.cz/projekty/eudml/mias

• MIR development demo: http://aura.fi.muni.cz:8085/webmias-mir/
• MathML/TEX input (Tralics for conversion to MathML)

• Matched document snippet generation

• MathJax for nicer math rendering and better portability

MIaS – Math Indexer and Searcher MIR 2012, Bremen, Germant, July 8th, 2012

http://nlp.fi.muni.cz/projekty/eudml/mias
http://aura.fi.muni.cz:8085/webmias-mir/
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Conclusion

• Project pages – http://nlp.fi.muni.cz/projekty/eudml/mias

• Future work
• Further canonicalization and unification

• Optimization

• Mathematical equivalence computation via symbolic algebra system?

• Suggestions welcome!

MIaS – Math Indexer and Searcher MIR 2012, Bremen, Germant, July 8th, 2012

http://nlp.fi.muni.cz/projekty/eudml/mias/
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Questions?
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