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Analysis Is...
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So here’s what we do...

* If there are two things that computers are good
at, it’s
— Handling large amounts of data and
— Converting data from one representation to another

* Use computers to create a (hopefully
manageable) amount of information in usable
form. Abstract away the minute detail.

* Except...
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“Comparing Community Structure to Characteristics
in Online Collegiate Networks”, Traud et al. @ Sk
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MY THESIS

Sensemaking and narrative formation
are best aided by tools that provide
multiscale summaries, familiar
metaphors and expose more detail on
request.
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Principle 1: Analyze While Computing
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Connect analysis code to the running
simulation to extract exactly the
structures you want with maximum
fidelity or even guide the computation.
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Principle 2: Summarize at Multiple Scales
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PubMed: Describing 17 Million Articles with 49 Topics

e Summarize
large
collections of
documents by
talking about
the topics

* Darker squares
= more
“Important”
topics
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Mical Clustering: Example Topics

Cardiopulmonary Disease

* Topic labels come from a subject-matter expert

pressure heart blood

cardiac flow coronary artery
left myocardial pulmonary ventricular

arterial  hypertension vascular  aortic
infarction ischemia stroke ischemic cardiovascular
perfusion funcrion arteries failure acute valve systolic
caratld hrp-:rr.em.'w: rePl:r{usinn angiotensin  increased
cechusion exerclse diastolie stenosls depples wvolume mmhbg
wall mm  hg echomrdiography  hemodyramic  dysfunction
clrculation cerebrl wenous normal vessels bypass hearts miteal

wessel  aoeta amdal me end bp st v cardicpulmonary
cardmmyopashy  hypercrephy  npocardum anpiophisty  decroased

resiszance redoction mmeasured pressures vemricie sysemic inc rease
reduced  regional  gjecoon welocity  fraction outpur infarct  angina
index mean peak resc oace cad mi echocsrdiographic revascularizamon

Hepato-Biliary Studies

acid insulin

liver plasma levels cholesterol

metabolism diabetes lipid increased
serum hepatic fatty metabolic vitamin

acids concentrations diabetic rat decreased

glucose

lipoprotein  increase  content  free  racs  dl

concentratien  mitochendrial oxidacive  activicy  density
effect  bile hepatocytes  glutathione reduced contrel
lactate  lipids total 25 antoxidane  synthess  decresss
maflicus  noemal uptake fastng mmal low hdl micochondrs
peroekiaton  resistanca  deficlency  owidadion  toleranca gpmgun
elavared  thsua blosd  level  high  [4c gsh adwrosclerass
dehydrogenase apalipeprotan Incarparatian prhvcrsphiolipeds

* Words in each cloud sized by importance in topic
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' ' Neurology

brain receptor neurons

receptors nerve rat neuronal

nucleus central system dopamine nervous

cortex antagonist glutamate ht selective synaptic

dorsal gaba serotonin cortical agonist spinal rats cns 3h
da hippocampus hippocampal antagonists peripheral agonists
sensory present regions ventral nerves motor lateral neural
nuclei fibers nmda adult area immunoreactivity sympathetic
cholinergic adrenergic cerebellar olfactory cerebral ganglion
induced suggest neuron release ganglia axons cord sites glial
ne ar immunoreactive norepinephrine hypothalamus dopaminergic

degeneration acetylcholine transmission postsynaptic distribution

innervation projections cerebellum astrocytes excitatory functional
substance  inhibitory examined neurones terminals  aspartate
mediated plasticity synapses subtypes injection striatum involved @ Sandia
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Principle 3: “Compared to what?”
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Statistical Studies
DNA, Genes and Mutations

Proteins and Gene Sequencing

Cellular Development
Morbidity and Mortality
Dosage and Metabolism
Drug Evaluation
Practitioner Training
Surgery and Complications
Cardiopulmonary Disease
Evaluating Quality of Care
Systems Modeling

Cardiac lon Transport
Clinical Studies

lon Transport in Hematology
Scientific Methods

Future Directions
Neurology

Enzyme Activity
Immunology

Cancer Testing and Outcomes
Immune System Studies
Child Psychology
Molecular Chemistry
Statistical Correlations
Hepato-Biliary Studies
Skin Disease

Orthopedics

Lab Analysis Methods
Epidemiology

Laboratory Chemistry

The Endocrine System
The Digestive System
Neurology and Aging

The Human Genome
Imaging for Brain Injury
Methods in Clinical Studies
Drug and Radiation Toxicity
Weight Loss

Addiction

Microscopy

Renal Disease and Transplants

Antibiotic Resistance
Viral Diseases
Environmental Studies
Other

Genetics and Inheritance
Myocardial Damage
Obstetrics

Blood and Leukemia

1940
1945
1950
1955
1960
1965
1970
1975
1980
1985
1990
1995
2000
2005
2009
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Principle 4: Familiar Metaphors
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Summary

« Abstraction and metaphor are necessary for large
data but carry cognitive load

* Principles for Sensemaking Tools
— Analyze While Computing
— Summarize at Multiple Scales
— Use Familiar Metaphors
— “Compared To What?”

* Tie together Analyst, Toolsmith and Researcher
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iIsEalitellob is a
topic area

* Each tiny orange
dot is a single

community

i GanEs
R

*44 topics, 64,314
communities

—10-150 authors in
each community

Sandia

There are 9.1 million authors in the PubMed database. We wmed wCNM, o praph-theoretic algarithm, to identify the LT 1 i # . Natlﬂnal
mast tghtly-connected author communioes with beoween 10 and |50 members. The resulting set contains §4,344

communities encompassing 5.8 milllon authars. ; = I.aboratories




* Topic areas
contain between

5 and 9800
communities
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