Navigating the ‘Big Data’ Movement

New Value For Hard Problems
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GeoEngineers

Earth Science and Technology Experts

Trusted advisors to clients who manage natural resources
and the built environment.
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The SmartMine team at GeoEngineers works closely with our earth science
experts to develop software products that help customers manage and
visualize environmental data.
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Our Work

WASHINGTON PUBLIC LANDS INVENTORY

‘Owner: Washington State Parks.

Ownership Type: Fee Simple

Total Area (Acres): 70.25

Principal Land Use: Developed Recreation Land
Acquisition Year: 1975

Acquisition Cost: $177,500.00

Inventory Maps

B Owner [F WELLIVEY m Acquisitions I RCO Grants

A

State Summary ®

AGENCY TOTAL ACRES COMPARED

Total acres: 19,805,117 of 45,663,000

B © City and County: 622,879
M © Dept. of Natural Resources Aquatic
Lands: 2,569,089
B © Dept. of Natural Resources Uplands:
3,173,188
and Wildlife: 622,343
& Federal: 12,705,335

More about this data?
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Science Graphic of the Week: Mesmerizing Map

Tracks Whales Swimming Around Hawaii

BY BETSY MASON 05.08.14 | 5:45PM | PERMALINK

Eishare 1.3« wweet (532 8+1 100 [[TEEEY o7 [Peaze| 141
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Our Platform: Earth Analytics

GeoEngineers’ fusion of consulting expertise...

...with industry-leading data-acquisition and visualization services
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EARTH ANALYTICS
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Animated Temporal Modeling & Comparison Maps Incident Management Dashboard
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m>_ﬁ= ANALYTICS

[DATA VISUALIZATION (3D) | Show help

) Kailkia<Kona

¥ Volcano

Pihala

Naalehu

GPS Tracking & Monitoring 3D Visualization & Monitoring
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Discussion Topics

= What is Big Data

» What is a Data Scientist
= Big Data Tools

= Why Should | Care?

= Where to Start

= Questions/Answers
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DO WE HAVE ANY
ACTIONABLE ANALYTICS
FROM OUR BIG DATA
IN THE CLOUD?

Dilbert.com DilbertCartoonist@gmail.com

YES, THE DATA SHOWS
THAT MY PRODUCTIVITY
PLUNGES WHENEVER YOU

LEARN NEW JARGON.

1-9-13 ©2013 Scott Adams, Inc./Dist. by Unwersal Uclick

MAYBE IN-MEMORY

COMPUTING WILL

ACCELERATE YOUR
APPLICATIONS.

PLUNGE,
PLUNGE.
PLUNGE.

>

\

http://dilbert.com/strip/2013-01-09
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orbes ~

New Posts "

s Most Popular J 10 Stocks to Buy Now

What is Big Data

...data of a very large size, typically to the extent that its
manipulation and management present significant
logistical challenges. — Oxford English Dictionary

...an all-encompassing term for any collection of data

sets so large and complex that it becomes difficult to =
process using on-hand data management tools or

traditional data processing applications. — Wikipedia

...datasets whose size is beyond the ability of typical
database software tools to capture, store, manage, and
analyze... — McKinsey

~ CONFERENCES AND MORE

Gil Press
Contributor

Twrite about
technology,
entrepreneurs and
innovation.

fulbio

COMMENTS

+Follow Comments

Privacy | Terms | AdChoices | Help

Our physical infrastructure
advancements:

/082014 @ BO1AM | 28,288 views

12 Big Data Definitions:
What's Yours?

+Comment Now  + Follow Comments

Yesterday I got an email from UC Berkeley’s Master of
Information and Data Science program, asking me to
respond to a survey of data science thought leaders, o O
asking the question “What is big data”? I was especially

delighted to be regarded as a “thought leader” by - So many GOUOJ@,.M“.
Berkeley’s School of Information, whose previous dean, ‘ ~ Sorittle time. e
Hal Varian (now chief economist at Google soost +11%), ——

answered my challenge fourteen years ago and
produced the first study to estimate the amount of new <
information created in the world annually, a study I HOVER TO EXPAND

Next Pos:

The Berkeley researchers estimated that the world had produced about 1.5
billion gigabytes of information in 1999 and in a 2003 replication of the study
found out that amount to have doubled in 3 years. Data was already getting
bigger and bigger and around that time, in 2001, industry analyst Doug Laney
described the “3Vs”"—volume, variety, and velocity—as the key “data
management challenges” for enterprises, the same “3Vs” that have been used in
the last four years by just about anyone attempting to define or describe big
data.
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What is a Data Scientist

Widely varied definition
Emerging field
Strong background in statistics

Ability to roll up sleeves and write
code in addition to analysis

) Search Jobs »

pgether we are building. en

Walmart ;<

Career Areas ¥  AboutUs

almart.com

Home > eCommerce Jobs > Bay Area eCommerce Jobs

Data Scientist

Po: n Summary

Driving the largest product searches in international commerce, WalmartLabs is redefining the Search Relev
100Million global user base. We are a group comprised of the brightest technologists and business people in
opportunities that this next generation of Commerce bring to billions of people around the globe, n an
better.

Search processes billions of queries for millions of products on Walmart sites and apps worldwide. Wheneve
product categories on the web site, phone or the iPad, our service goes to work. We mine structured and ser
social web, transactions, query logs, etc. at an unprecedented scale. We work on big data problems, cutting
retrieval, machine learning, and ranking to deliver a high-availability, low-latency service, which directly impa

Joining the search relevance team shall ensure your contributions help build the fastest & most relevant sear
multi million revenue impact!

Position Description

Help abs invent the next generation of integrated that leverage the sto
being the glue. Apply your strong expertise in Java, machine-learning, data mining, and inform:
generation of abs tic-based engines and services

n retrieval

Be challenged to create applications that will impact over 1.5 billion customers in a true global environment. |
language interfaces that apply semantic technology to match user intent and interests with products - learn tt
position! The role requires a passion for consumer experience, a willingness to go the last mile, and a desire
challenges with your superb coding sl Be excited about making an immediate impact on a global scale

Minimum Qualifications

+ Preferably PhD in computer science or similar field or MS with atleast 2-5 years of related experience

+ Deep knowledge of machine learning, information retrieval, data mining, st s, NLP or related field.

« Good functional coding skills in C++ or Java(Java is highly preferred) — talent must be capable of spending
production code in either C++/Java/Hadoop/Hive

« Expert level knowledge of one of the scripting languages such as Python or Perl.

+ Superior ability to analyze and interpret the results of product experiments.

Our People ¥  University ary  Events

Blog

Collaborative. Agile. Innovative.
You know, just your typical Fortune 1 company

Data Scientist/Quantitative Analyst, YouTube
San Bruno, CA, USA - Mountain View, CA, USA

Software Engineering - Full-time

Re®) Know someone who would be interested?

At YouTube, data drives the way we make decisions. We love our users, advertisers and content
creators, betteris what the il
‘about. Using ane of the world's along with . 9 logy, we're
able to transform insights into real-world products. We create the tools and infrastructure to deliver a
delightful experience and the best possible YouTube.

As a Dats ist, you should be exp with about using data to drive strategy
‘and product recommendations. You are able to both engage with senior leaders to design wel-
constructed anal d work product to
effectively deliver actionable resuits. You are a well-rounded top performer who is able to “crunch the
numbers” one mir i the next. You are a sef-starter with a
high degree of rigor, organization, and discipline to get things done. You are able to communicate as
y ing findings with you are in discussing

logging and machine-learning specifications with engineers. The ideal candidate is an independent,

tion-oriented thinker with a huge data sets, applying analytical rigor
‘and statistical methods, and driving toward insights and solutions.

Responsi

Research and develop methods for measuring and analyzing ads quality.
Research new algorith for optimizing ads quality and retums.
Research new ways for modeling end-user behavior.

Lead investigations into multiple streams of ads quality data.

Design experiments to answer targeted questions.

Minimum qualifications Preferred qualifications

« Master's degree + MSor PhD in Statistcs or related

.2 Physics, Ops Research).
statistical software (R, S-Plus, SAS, or + 4 years of relevant work experience.
similar), databases and scripting languages  « Substantial real-worid experience,
(such as Python). especially in areas such as data.

« Ability to draw conclusions from data and
recommend actons.

Demonstrated willngness to both teach
others and leam new techniques.

« Demonstrated leadership and seff-direction.

Area

In just eight years, YouTube has grown into a video community that 1 billion people across the globe
use to access information, share video, and shape culture. The YouTube and Video team helps budding
filmmak build careers, creates products like YouTube Live and runs collaborative
projects like Life in a Day and the YouTube Space Lab. We are changing how people entertai
share and change the world, one video at a time.
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Data Analyst vs. Data Scientist

Data Science

Perspective Looking Forward

Data Distributed, Near Real-time

Question What will happen?

Tools R, Hadoop, Python, JavaScript, D3.js, NoSQL, AWS, and more

mmomzm_z_mm_ﬂ%




. -

: @ ;".;“’“i"f? o RIS




‘\vmﬁ\ Cassandra

.t-«»m.:._mNc-._ A>N
.¢- DynamoDB MDQEA e

’Bobmoww

mmomzm_z_mm“ﬂ%




What makes these tools different?

» Engineered to handle larger datasets with less overhead
{designed for throughput}

= Scale horizontally
= Built for the cloud

= Distributed
{clusters}
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Case Study: NoSQL

* New database designed to support scale (horizontal scaling)
= Built for the cloud

» Supports more unstructured data

= \Works well for near real-time data and analytics
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Database

Samples

TABLE

Id =101
SampleNumber="\M\W00010"
SampleType=
“Pentachlorophenol”
SampleValue= 0.52
SampleDate=
“1392129408000”
SampleComments=
SampleLocation= “-123.3, 42.3"

}

Iltem 101

}

Id =102
SampleNumber="M\W00011"
SampleType= "Benzolalpyrene”
SampleStartDepth = 0
SampleStartDepthValue = 0.67
SampleEndDepth = 4
SampleEndDepthValue = 0.71
SampleDate = “1392125408000"
SampleComments= “"
SampleLocation= “-122.3, 41.1”

Item 102

GEOENGINEER
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What is the big deal?

= No schema

= Built for the cloud

= Supports unstructured data

» Works well for near real-time data and analytics
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Use Case

. Reading Sensor Data {loT}

(-]

eI

» New wireless sensor platform

» Variable support for a number of
different data readings

» Customer wants readings every
minute.

= Aggregate data hourly for
reporting.
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Using Map Reduce To Analyze Data Fire hose

) -
) — —> N

wvvvvv Readings Table Map Reduce Job ”

SELECT AVG(sample_value)
AS readings FROM
readings_table WHERE
reading_time => starthour
AND WHERE <= endhour;

hourly_readings.txt
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Abundant Data p

Source: Mapbox - “Making the most detailed tweet map ever”




Congratulations! We are data rich
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AWS

AWS re:invent Products Solutions Pricing More ~ English ~ My Account ~

Sign In to the Console

NASA NEX

NASA NEX is a collaboration and analytical platform that combines state-of-the-art supercomputing, Earth
system modeling, workflow management and NASA remote-sensing data. Through NEX, users can explore
and analyze large Earth science data sets, run and share modeling algorithms, collaborate on new or existing
projects and exchange workflows and results within and among other science communities.

Three NASA NEX data sets are now available to all via Amazon S3. One data set, the NEX downscaled climate
simulations, provides high-resolution climate change projections for the 48 contiguous U.S. states. The secon
data set, provided by the Moderate Resolution Imaging Spectroradiometer (MODIS) instrument on NASA's
Terra and Aqua satellites, offers a global view of Earth's surface every 1 to 2 days. Finally, the Landsat data
record from the U.S. Geological Survey provides the longest existing continuous space-based record of Earth*
land.

Accessing NASA NEX Data

AWS is making the NASA NEX data available to the community free of charge. There are a variety of ways to access the data:
« Simple HTTP requests

+ AWS Command Line Tools and SDKs (Ruby, Java, Python, .NET, PHP, etc.)

« Amazon EC2 (Resizable compute capacity)

« Amazon Elastic MapReduce (Amazon EMR) (Managed Hadoop service)

The data is hosted for free by AWS as part of the AWS Public Data Sets program.

Available NASA NEX Data Sets

Downscaled Climate Projections (NEX-DCP30)

The NASA Earth Exchange (NEX) Downscaled Climate Projections (NEX-DCP30) dataset is comprised of downscaled climate scenarios
for the conterminous United States that are derived from the General Circulation Model (GCM) runs conducted under the Coupled Mode;
Intercomparison Project Phase 5 (CMIP5) [Taylor et al. 2012] and across the four greenhouse gas emissions scenarios known as
Representative Concentration Pathways (RCPs) etal. 2011] for the Fifth Report of the
Intergovernmental Panel on Climate Change (IPCC ARS). The dataset includes downscaled projections from 33 models, as well as
ensemble statistics calculated for each RCP from all model runs available. The purpose of these datasets is to provide a set of high
resolution, bi ted climate change that can be used to evaluate climate change impacts on processes that are
sensitive to finer-scale climate gradients and the effects of local topography on climate conditions.

Each of the climate projections includes monthly averaged maximum minimum and itation for the
periods from 1950 through 2005 (Retrospective Run) and from 2006 to 2099 (Prospective Run).

Available at s3://nasanex/NEX-DCP30

Global Daily Downscaled Projections (NEX-GDDP)

The NASA Earth Exchange (NEX) Global Daily Downscaled Projections (NEX-GDDP) dataset is comprised of downscaled climate
scenarios that are derived from the General Circulation Model (GCM) runs conducted under the Coupled Model Intercomparison Project
Phase 5 (CMIPS) [Taylor et al. 2012] and across the two of the four greenhouse gas emissions scenarios known as Representative

NASA Earth Exchange (NEX)
Downscaled Climate Projections
(NEX-DCP30)

Monthly averaged maximum
temperature, minimum
temperature, and precipitation
from 1950 through 2005
(Retrospective Run) and from
2006 to 2099 (Prospective Run).

Total Dataset Size: 17 TB
Individual file size: 2 GB
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How do | organize 17 TB of data?

Familiar Process

1.  Find space to store data

2. Determine compute requirements (one
massive server)

3. Run Processing Jobs

Dell Storage MD1400

Starting Price ....................$14,094 .20
Instant Savings ....................84,800.10
Subtotal $9,294.10

(&) Discount Details
£33 Ships in 5 - 7 Business Days

@ Print Summary

Cloud

1.
2.
3.

Store data on Amazon S3
Amazon EMR — Map/Reduce Platform

Run Processing Jobs

Storage Pricing

Region: ﬁ US West (Oregon)

Standard Storage Reduced Redundancy Storage Glacier Storage
First 1 TB / month $0.0300 per GB $0.0240 per GB $0.0100 per GB
Next 49 TB / month $0.0295 per GB $0.0236 per GB $0.0100 per GB
Next 450 TB / month $0.0290 per GB $0.0232 per GB $0.0100 per GB
Next 500 TB / month $0.0285 per GB $0.0228 per GB $0.0100 per GB
Next 4000 TB / month $0.0280 per GB $0.0224 per GB $0.0100 per GB
Over 5000 TB / month $0.0275 per GB $0.0220 per GB $0.0100 per GB

mmomzm_z_mm_ﬂ%




New Sources of Data

Beyond the spreadsheet. Asynchronous and synchronous data from new sources.




Parameters Si

High Intensity Development, Impervious
Surfaces, or Open

Developed Land
Tullahoma

o Wetlands
Winchester /> 30¢!

Forested Lands
Non-working Protected or Public Lands

Prime Agricultural Soils, Not Forested or
Farmland

Publically Owned Working Lands

W
IAdairsville R vned Working Lands,

s AL 35
Powered by Leaflet — Map data @ OpenStreetMap contributors, CC-BY-SA, Imagery © MapBox, Azavea

Analytics and Visualization
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Where to Start 7




New Tools | Familiar Process

Core Data Management Principles Still Apply
» What analysis do your customers want to perform?
= \What type of data do you need to manage?
* How often will you need to collect data?
= How will data be collected?
» How do you secure your data?
» What is your disaster recovery plan?
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Don’t be Afraid to Work Backward

User Experience (UX) matters!
» Creating rich and fast user experiences requires work
= Don’t be afraid to think outside the box
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Be Cognizant of Data Storage

» Storage and CPU changes can add up quickly in the Big Data world
» Have a plan for how long you will retain data and backups
» Understand upfront what Map Reduce Queries will be necessary
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Contact Info

= Email; bdeaver@geoengineers.com
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Questions & Answers
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