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Motivation 

Researchers need the ability to cross-reference data 
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Scenario: 

• A runs an experiment 

• B finds an image from it 

• C, D, and E complete experiments 

• A extracts features from these images 

• A and B analyze these features 

• C uses reduced data from all of these 
artifacts in a publication. 
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Experiment Process at LLNL 

• Create experiment design 
 

• Build provenance templates 
 

• Create workflows 
 

• Run experiment 
 

• Record output 
 

• Analyze results 



Overview 

• Problem 
 

1. Many experiment 
artifacts are 
produced at LLNL 

 

2. Artifacts are located 
in various file 
systems 

 

3. Artifacts are in 
various formats  

 

• Solution Requirements 
 

1. The solution must 
scale to the search 
scenario 
 

2. It must operate on a 
common view of the 
file systems 

 

3. Common fields are 
needed for queries 

 



Search Techniques 

• Desktop Search 
▫ Application recorded metadata 
▫ Full-text analysis 
▫ OS provenance 
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• Web Search 
▫ Implicitly linked documents 
▫ Cached searches 

 

 

 
 

 
 



Search Techniques 

• Desktop Search 
▫ Application recorded metadata 
▫ Full-text analysis 
▫ OS provenance 

 

• Web Search 
▫ Implicitly linked documents 
▫ Cached searches 

 

• Database Search 
▫ Structured queries 

 

 



Experiment Explorer Approach 

• Metadata search 

 

 



Experiment Explorer Approach 

• Metadata search 

 

 

• Topic modeling 

 

 

 



Topic Modeling 

Topic  

Learning

Algorithm

powder gas food nuclear

envelope device contaminated uranium

white station products plant

substance chemical million material

addressed bags company arrested

tests subway stores sell

letter nerve animal country

contained plastic group september

note allegedly claimed trying

testing bag money newspaper

The hydrogenb ionsa immediatelyo attacho themselves to watero moleculesc 

to formo combinationso calledo hydronium ionsa. The chlorineb ionsa also 

associateo with watero moleculesc and become hydrated. Ordinarilyo, the 

positiveo hydronium ionsa and the negativeo chlorineb ionsa wandero about 

freelyo in the solutiono in all directionso. However, when the electrolytic 

cello is connectedo to a batteryo, the anoded becomes positivelyo chargeda 

and the cathoded becomes negativelyo chargeda. The positivelyo chargeda 

hydronium ionsa are then attractedo toward the cathoded and the 

negativelyo chargeda chlorineb ionsa are attractedo toward the anoded. The 

flowd of currentd insideo the cello therefore consists of positiveo hydronium 

ionsa flowingd in one directiono and negativeo chlorineb ionsa flowingd in the 

oppositeo directiono. When the hydronium ionsa reacho the cathoded, which 

has an excesso of electronsa, each takeso one electrona from it and thus 

neutralizeso the positivelyo chargeda hydrogenb iona attachedo to it. The 

hydrogenb ionsa thus become hydrogenb atomsc and are releasedo into the 

solutiono. Here they pairo up to formo hydrogenb moleculesc which 

graduallyo come out of the solutiono as bubbleso of hydrogenb gaso. When 

the chlorineb ionsa reacho the anoded, which has a shortageo of electronsa, 

they giveo up their extrao electronsa and become neutrala chlorineb atomsc. 

These pairo up to formo chlorineb moleculesc which graduallyo come out of 

the solutiono as bubbleso of chlorineb gaso. The behavioro of hydrochloric 

acido solutiono is typicalo of all electrolyteso. In generalo, when acidso, 

baseso, and saltso are dissolvedo in watero, many of their moleculesc breako 

up into positivelyo and negativelyo chargeda ionsa which are freeo to moveo 

in the solutiono. 
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Experiment Explorer Approach 

• Metadata search 

 

 

• Topic modeling 

 

 

• Visualization of results. 
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