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About SAS
“SAS is the leader in analytics. Through 
innovative analytics, business intelligence 
and data management software and 
services, SAS helps customers at more 
than 83,000 sites make better decisions 
faster. Since 1976, SAS has been giving 
customers around the world THE POWER 
TO KNOW®.”
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• $3.2+ Billion in Revenue
• 14,000+ employees
• Customers in 149 countries
• Cary, North Carolina
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Data Visualization, Big Data & Intelligent Reality

Work of William Playfair, inventor of bar, line, pie, area & circle charts from 1786-1801  
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Intelligent Realities
Augmented Reality. Mixed Reality. Virtual Reality. And Beyond.

“An intelligent reality is defined as a technologically enhanced 
reality that aids human cognitive performance and judgment.”
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The Technology Terrain
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Intelligent Realities in an Industrial Setting
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Making Reality From Data

• Watching a movie on a digital screen is looking at data
• No one ever complains about ‘data overload’ when they get a new high def. TV
• ESP can push analytic output at the rate that high def screens can display it
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The place of 3D: Visualization across 
dimensionalities in chess

3D
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In blindfolded chess, ‘Visualization’ is 
internal to the mind, not external

The place of 3D: Visualization across 
dimensionalities in chess

Narrative



Copyr ight  © SAS Inst i tute  Inc .  A l l  r ights reser ved.

Narrative

2D

The Place of 3D: Visualization Across 
Dimensionalities in Chess

3D
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Lots of “Flat” in Reality

• The back of the retina is flat
• Many techniques for showing multi-

dimensional data on flat displays
• Netflix VR app shows regular movies 

on a virtual flat screen

Analytics in VR doesn’t necessarily mean 
3D data visualization.

But reality does imply real-time change.
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Data reality: Away from tradition and towards reality metaphors

• 10 bar chart at 24 frames per second: 
240 events per second  < 100K+ events per second ESP can push
• Instead, reality metaphors:

• Mountains
• Trees
• Waves
• Clouds
• Murmurations

• Sonic:
• Data driven ‘earcons’
• Sound positioned left/right
• Pitter-patter of light rain vs. sound of a thunderstorm
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The Infinite Canvas

Introduction
• Immersive, infinite, easily navigated 

visualization space

• Design challenges / effective implementation of 
VR

• Development team & company

• Why we built this & initial concepts
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The Infinite Canvas

Virtual Reality concepts
• Market players and Industries

• Requirements and blockers of the 
current-generation technology

• What the future has in store
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The Infinite Canvas

Application Architecture

• 3D engine (Unity)
• Device (Oculus)
• Data platform - SAS Viya

• Microservices + Authentication

• Graph layout and Compute
• CAS + RESTful API communication
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The Infinite Canvas

Data volume and Human Computation
• Why network graphs are useful
• How network graphs are special (vs 

list table or charts) 
• Network visualization & human 

computation of relationships vs 
metrics
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The Infinite Canvas

Social Network Analysis
• Identify paths, connections and 

hubs
• Detect patterns and clusters of 

interest
• Concepts

• Community Detection
• Centrality
• Key Actor Analysis
• Cycle Detection
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The Infinite Canvas

SNA Community Detection
• Cluster / partition identities
• Detect common properties and/or similar preferences
• Commonly used for filtering or grouping
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The Infinite Canvas

SNA Centralities
• Degree – number of links to other actors
• Betweenness – number of shortest paths a node is on
• Eigenvector - proportional to the centrality of an actor’s 

neighbors
• Closeness – distance to other actors
• Influence – degree centrality based on weights, indicates 

potential influence, performance, or ability to transfer 
knowledge
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The Infinite Canvas

SNA Key Actors
• Eigenvector centrality versus Betweenness

• High score on both measures = high
importance / hub

• High Betweenness but low Eigenvector 
centrality = gatekeeper

• Low Betweenness but high Eigenvector 
centrality = pulsetaker
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The Infinite Canvas

How this is implemented in VR
• An entirely separate canvas

• Natural controls for manipulation

• Extra dimension for data separation, courtesy of 3D 
Hypergroup projection

• Individual attributes less obvious
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The Infinite Canvas

How it works in practice
• User works on problem, then 

puts on headset
• Virtual desk in big Virtual Box
• Picks up and handles the data
• Scales it, filters it, marks it, inspects detail
• Classifies data while narrating rationale
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Live Demo
Virtual Reality
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The Infinite Canvas

Initial Use Case: Financial Fraud Investigation
• Overview of existing problem

• Relation to social network analysis

• Investigation Workflow
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The Infinite Canvas

Investigation Workflow
• Fraud alert triage and processing 

• Rate of throughput & self-doc 
workflow

“Virtual Reality is BY FAR the biggest delta I've 
ever seen between what it looks like from the 

outside vs what it feels like on the inside.” 

-- Marc Andreessen, web pioneer, venture capitalist. Tweet on Oct. 25th, 2015

https://twitter.com/pmarca
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Getting IN to Virtual Reality

“Virtual Reality is BY FAR the biggest delta I've ever seen between what it 
looks like from the outside vs what it feels like on the inside.” 

-- Marc Andreessen, web pioneer, venture capitalist. Tweet on Oct. 25th, 2015

“Moreover, disparity between current-user satisfaction and non-user 
disinterest underscores a key challenge for VR: you have to ‘see it to believe 
it.’ In order to reach high satisfaction levels, VR has to first be tried. This 
presents marketing and logistical challenges to push that first taste.”

”How Do Consumers Really Feel About VR?” AR Insider, June 11, 2019

https://twitter.com/pmarca
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The Infinite Canvas

Conclusion / Q&A
• Virtual Reality benefits

• CAS as the Data Platform

• Other Advanced Analytics 
use cases

• Q&A


