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Big Data – A Brief Review

Perhaps you’ve seen these before?







We’re  About Here

Where is this Big Data coming from?
It’s the Internet of Everything…



Where is this Big Data coming from?
It’s User-Generated Content…



Where is this Big Data coming from?
It’s Sensor Data…



Where is this Big Data coming from?
It’s Sensor Data…



Where is this Big Data coming from?
It’s Connected Data…



Where is this Big Data coming from?
It’s all these “Smart” “Things”…



Big Data – A Brief Review

So, we know that “big data” is BIG…

But, what does that mean to us?



How do we Manage and Analyze Big Data?



Big Data Analytic Platforms

What is enabling them?

• Lower Cost

• Greater Storage (HD and RAM)

• Faster Input / Output Operations

• Faster Processing

• Increased Bandwidth

Since 1990, the average price per MB of memory has dropped from 
$59 to 0.49 cents – a 99.2% price reduction.
At the same time, the capacity of a memory module has increased 
from 8MB to a 8GB.



Big Data Analytic Platforms

What is enabling them?

• Cloud / Distributed Computing

• New Data Management Tools (Hadoop, etc.)

• New Technologies (Spark, etc.)

• Ease-of-Use (Browser-based, etc.)



Big Data Analytic Platforms

What is enabling them?

• Analytic Techniques / Methods
• Classification

• Clustering

• Regression

• Simulation

• Content Analysis

• Anomaly Detection

• …



Big Data Analytic Platforms



Big Data Analytic Platforms



Big Data Analytic Platforms



Big Data Analytic Platforms



Big Data Analytic Platforms



Big Data Analytic Platforms
How do we use them for Analysis?



GIS – A Brief Review

As we all know, location matters…



and everything happens somewhere…
and at a specific time…

GIS – A Brief Review



Dr. Snow is frequently referred to as the 'father of public health.' In 1854 a cholera epidemic 
raged across Europe. The onset of the disease is sudden and death can result in as little as a 
week. In London, one devastating outbreak claimed the lives of more than 500 people in just 
ten days. The search for the cure and the cause was furious and fruitless.

Dr. Snow had observed cholera first-hand in 1831 as an apprentice surgeon, but it was only 
17 years later, in 1848-1849, that he developed a new theory for the mechanism of cholera 
transmission. Contrary to the prevailing belief, Snow argued that cholera was a disease of the 
gut and that the causal agent must enter through the mouth and then multiply within the gut 
of the sufferer, subsequently spreading to others. Dr. Snow reasoned that broad transmission 
of cholera had to be due to contaminated drinking water.

In September 1854, when Dr. Snow was called on to examine the causes of the cholera 
epidemic, he turned immediately to the water supply. His previous research suggested that 
the localized nature of the outbreak would mean that the cause had to be a contaminated 
pump or well, rather than a problem with the general water supply. He discovered that while 
there were five water pumps in the neighborhood, most of the deaths took place near the 
pump on Broad Street. Upon further investigation he discovered that among the deaths of 
people situated farther from the Broad Street pump, half of the deceased preferred the 
water from the Broad Street pump to their nearer pump, and another third attended school 
near the ill-fated pump. Upon presentation of his findings to community leaders, the handle 
of the Broad Street pump was removed, and the epidemic quickly abated. Further 
investigation of the well discovered that a sewer pipe underground was leaking raw sewage 
into the drinking water of the Broad Street pump.

Dr. Snow realized that a spot map illustrating the location of the deaths in the Broad Street 
cholera outbreak would be a useful addition to his report. Snow's famous map was first 
exhibited at a meeting of the Epidemiological Society of London in December 1854.

Dr. John Snow



John Snow Map, 1854
Soho, London, England

Regent Street



John Snow Map, 1854
Soho, London, England



John Snow Map, 1854
Soho, London, England



John Snow Map, 1854
Soho, London, England



John Snow Map, 1854
Soho, London, England



160+ Years Later
Soho, London, England



2015 map / 1854 map
Soho, London, England

Georeferenced image 
of the 1854 map



2015 map / 1854 map
Soho, London, England

Locations of water 
pumps and deaths



2015 map / 1854 map
Soho, London, England

Density of location of 
deaths



2015 map / 1854 map
Soho, London, England

Statistically significant 
“hot spots” of deaths



John Snow now…
Soho, London, England

Water mains and 
branches



John Snow now…
Soho, London, England

Real-time monitoring 
to identify problems



John Snow now…
Soho, London, England

Hot spot analysis and 
identified water lines



John Snow now…
Soho, London, England

Location of 999 calls 
and water lines



John Snow now…
Soho, London, England

999 “hot spots” related 
to waterborne illness



Spatial Big Data and Analytics

A brief detour…



Spatial Big Data and Analytics



Spatial Big Data and Analytics



Spatial Big Data and Analytics



Spatial Big Data and Analytics



Spatial Big Data and Analytics

NYC Taxi Data - consists of over 173 million taxi rides in the year 2013



Spatial Big Data and Analytics

NYC Taxi Data - includes driver details, pickup and drop-off locations, 
time of day, trip locations (longitude-latitude), cab fare and tip 
amounts.  An analysis of the data shows that:

• Almost 50% of the trips did not result in a tip,

• The median tip on Friday and Saturday nights was typically the highest, and

• The largest tips came from taxis going from Manhattan to Queens.



NYC Taxi Data

Was a tip paid for the trip? (Binary Classification)

What was the tip amount range? (Multiclass Classification)

What was the tip amount? (Regression)

Spatial Big Data and Analytics



Spatial Big Data and Analytics



Uber data, NYC Taxi data, and Weather data

“What if I were Uber?”

“How would we use this Spatial-Temporal Data?”

• Real-time data - Uber and Weather data

• Historic data - Uber, NYC Taxi, and Weather data

Spatial Big Data and Analytics



Uber data, NYC Taxi data, and Weather data

“What if I were an Uber driver?”

“How would I use this Spatial-Temporal Data?”

• Where should I be for the most number of pick-ups?

• Where is the best place for the highest tip?

• What’s the weather for the highest tip?

Spatial Big Data and Analytics



NYC Taxi Data – 48 hour period – 30 and 31 December 2013

Emerging Hot Spot Analysis

Space-Time Cube Analysis

Spatial Big Data and Analytics



Spatial Big Data and Analytics



Spatial Big Data and Analytics

Oscillating Hot Spots
Sporadic Hot Spots

New Hot Spots



Spatial Big Data and Analytics

New Hot Spots

Oscillating 
Hot Spots

Sporadic 
Hot Spots

Oscillating 
Hot Spots



How do we / will we use them for spatial-temporal:

analysis?

data mining?

machine learning?

knowledge discovery?

visualization?

…

Spatial Big Data and Analytics



What are / will be the workflows?

How will data move through these platforms?

data > non-spatial analysis > spatial analysis

data > spatial analysis > non-spatial analysis > spatial analysis

Spatial Big Data and Analytics



Spatial Big Data and Analytics

GIS?GIS? GIS?GIS?GIS?



What will the future look like?

Spatial Big Data and Analytics


