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Big Data Problems
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articles, reports, network traffic payloads, etc.) they must consider. Determining relationships between )
documents as well as between entities (e.g., people, places, organizations, etc.) and terms within those )

Visual Algorithm Analysis

)! ))ldentification of useful choices of SVD rank and singular value rescaling in graph clustering
algorithms using LSA illustratesthe utility of visual algorithm analysis over existing methods for )
parameter identification in data analysis.
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R&D Methodology: Overview

)! ))Scalable text analysis framework for analyzing conceptual relationships between documents, between T TR
terms (including named entities) in documents, and between terms and documents. . ' | - | o

)! )Visual analysis of graph-based relational informatics algorithms for determining optimal parameters
as they impact decision-making applications.

)! ))Heterogeneous ensemble data classification modeling for improving machine learning models with
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gorithms to incorporate analyst subject matter expertise.
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tions, etc.), significant phrases, etc.

I"#$%&'()*)+*$,-%'&.,*)/( combining
ParaText™ text analysis with graph
algorithms and visualization methods
provides intelligence analysts with a broad

R&D Methodology: ParaText™

)! ))End-to-end scalable system for statistical
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HPC Resource (cluster, multicore server, etc.) |
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)! ))Capabilities: latent semantic analysis
(LSA), n-gram analysis, unsupervised part
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)! ))Leveraging existing Sandia tools: Titan,
ParaView, Trilinos, LSALIB, MapReduce

) ))XClient-server, web service, and stand-alone
4%/,&5",

Ensemble Machine Learning

)! ))Handwritten digit classification example

)! ))Heterogeneous ensembles outperform homogeneous ensembles and individual classifier models

[[] Individual Classifier

. Homogeneous Ensemble Classifier (Bagging; 10% bag size; 100 bags)

[ ] Heterogeneous Ensemble Classifier (Label fusion; parameter grid search)

Heterogeneous

Association Rules

Naive Bayes

Decision Tree (C4.5)
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ParaText™ Scalability

Strong Scaling

CPU Time
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Approach
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Sandia is a multiprogram laboratory operated by Sandia Corporation, a
Lockheed Martin Company, for the United States Department of Energy’s
National Nuclear Security Administration under contract
DE-AC04-94AL85000. SAND NO. 2009-4430P
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range of document analysis capabilities
for assessing potential issues in the area
of nonproliferation.
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conceptual document matching and |
clustering enables assessment of
emerging cyber threats. |

5%#6)*$*72(4"'+',4%Hmbining scalable ParaText™
algorithms with visual relational tools aids analysts
in determining technology capabilities using more
data over larger time periods.

Funding portfolio analysis: conceptual
search of and matching between
documents using one or more fields
structured data (i.e., databases) helps
funding managers better understand the
core areas of a portfolio in the presence
of diverse uses of terminology.

Nuclear material attribution: extracting
meaningful patterns and trends as well as
providing over specific time periods in nuclear-
materials production information enables rapid
interpretation of nuclear-forensic signatures.

Significance

The ParaText™ LDRD project is impacting several critical applications of importance to
Sandia, NNSA, and the nation as a whole in the areas of intelligence analysis, cyber )
security, and ASC modeling and simulation.

)! ))Network traffic text payload analysis

) ))Nuclear material attribution

) ))Nuclear nonproliferation
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