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Databricks

The Data & Al company

Inventor and pioneer of the
data lakehouse - cloud-based data
analytics and Al on a single platform

Gartner recognized leader in both
e Database Management Systems

e Data Science and Machine Learning

Platforms

Creator of popular OSS data projects:
Delta Lake, Apache Spark, and MLflow

Raised over S3B in investment

3000+ employees across the globe
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Global adoption

Over 6000 customers, from F500 to unicorns
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Data & Al Maturity Curve
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Analytics capability



The Potential of Real-Time Al
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Predict: Anticipate and recommend

Predict

Detect anomalies and anticipate failures before they are visible

CONDITION Requires

Failure Failure
Begins Predicted

Repair Cost .
P e ML model built on

training data and

Skilled
Detection

High

streaming loT sensor

Anyone
Observes

Scenarios

e Equipment maintenance
e Production monitoring

Benefits

Pending Failure Maintenance Window Performance
(not detected) (PF Interval) Losses

Low

e Reduce waste

e Reduce risk

TIME * Increase quality

Broken

Image source: https://databricks.com/solutions#by-industry
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Prescribe

Evaluate and simulate based on real-world observations

invicara

F.06 - First Floor | Fan Coil
Unit - AC | ID8316

Asset Properties v

Realtime Readings ~
©® Refreshed less than a minute ago

Point Name Point Reading Point Status

AlarmSignal normal ® ok
ErrorCode Normal @ ok
FanSpeedSetup Low ® ok
FanSpeedsState Mid2 ® ok
OnOffSetup on ® ok
onoffstate on ® ok
OperationModeSetup Fan ® ok
OperationModeState Auto @ ok
RoomTemp 2170°C @® ok

SetTemp 20.00 °C @ ok

Files v

Image: courtesy of invicara https://invicara.com/

Requires

e Spatial data, loT data
and BIM tools

Scenarios

e Digital twins: Holistic
systems monitoring

e Low-cost prototyping

e Complex construction
sequencing

Benefits

e Optimise resources
e |nnovate without
material waste

S



Automate: Sense and intervene

Automate

Adapt to uncertain and changeable conditions

Requires

e Pervasive sensors and
real-time analytics

Scenarios

e Intelligent supply chain
e |ndustrial athletes
e Cobots

Benefits

e Accelerate processes

e Increase productivity
* Increase safety

Image: https://flic.kr/p/2h7GZ5j (CC BY-NC-ND 2.0)
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Accelerating breakthroughs

2014 2015:;

WHEN A USER TAKES A PHOTO, < Retur to Bog Home
0 CK WHETF :
e Microsoft Research Blog
SURE, EASY GIS LOOKUR
GIMME A FEW HOURS.
.. AND CHECK WHETHER Microsoft Researchers’ Algorithm Sets ImageNet
THE PHOTO 15 OF A BIRD. Challenge Milestone

IILL NEED A RESEARCH Published February 10, 2015

TEAM AND FIVE YEARS. The race's new leader is a team of Microsoft researchers in Beijing, which this
/ week published a paper in which they noted their computer vision system based
on deep convolutional neural networks (CNNs) had for the first time eclipsed the
abilities of people to classify objects defined in the ImageNet 1000 challenge.
In their paper, Delving Deep into Rectifiers: Surpassing Human-Level Performance
on ImagelNet Classification, the researchers say their system achieved a 4.94

percent error rate on the 1000-class ImageNet 2012 classification dataset, which
contains about 1.2 million training images, 50,000 validation images, and 100,000

test images. In previous experiments, humans have achieved an estimated 5.7

percent error rate.

INCS, IT CAN BE HARD TO EXPLAIN
THE DIFFERENCE BETWEEN THE EASY “To our knowledge, our result is the first to surpass human-level performance...on
AND THE VIRTUHLLY IMPOSSIBLE. this visual recognition challenge,” the researchers wrote.

https://www.microsoft.com/en-us/research/blog/microsoft-researchers-algori
thm-sets-imagenet-challenge-milestone/ published 10 February 2015

https://xkcd.com/1425 published 24 Sept 2014



http://www.microsoft.com/en-us/research/blog/microsoft-researchers-algori
http://www.microsoft.com/en-us/research/blog/microsoft-researchers-algori

|VI O d e r n A I t i m e I i n e DeepMind AlphaGo Zero beats

#1 world-ranked human player

Transformer language model (LM)
proposed by Vaswani et al

Microsoft computer vision outperforms AlphaFold placed 1st at first attempt in CASP
humans in ImageNet classification protein folding competition, average score 58.9%
DeepMind AlphaGo wins Go AWS launches first Graviton processors

game against human champion

OpenAl launch GPT-2 LM, with

Google launches TensorFlow (open source NN library) o
1.5 billion parameters

and Tensor Processing Units (TPUs)

GPT-3 LM launched with

Al able to recognise and classify high-res -
175 billion parameters

images (ImageNet) using deep learning

AlphaFold wins CASP,

IBM Watson wins Jeopardy game
average score over 90%

against human champions

MS and NVIDIA launch LM

GPU for deep learnin
P 8 with 530 billion parameters

paper by Raina et al

Deep Learning paper Debate about if Google
by Hinton et al LaMDA is sentient...
I | | T
2006 2009 2011 2015 2017 2018 2019 2020 2021 2022
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Four factors driving the Al economy

1.Data 2. Processing power and the cloud
‘Big Data’ (aka real-world evidence) Hardware tailored for Al: microprocessors,
underpinning the training of modern Al graphics processing units (GPUs)

Data becoming a demand factor for Al - Cloud platforms providing infinitely scalable
using Al to make sense of the data storage and elastic processing power

3. New algorithm types 4. Socio-political factors

Mathematical approaches to improve Geo-political differences in approaches to data
explainability and causality privacy, and funding and controlling Al research
Computational discoveries enabling human Social and cultural expectations for ethical,

and super-human capabilities responsible and sustainable Al

©2022 Databricks Inc. — All rights reserved Based on https://www.weforum.org/reports/empowering-ai-leadership-ai-c-suite-toolkit @



http://www.weforum.org/reports/empowering-ai-leadership-ai-c-suite-toolkit
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‘Big Data’ = real-world

Who owns the data?

A Minute on the Internet in 2021

I Estimated amount of data created
on the internet in one minute

NETFLIX

28,000 subscribers
watching

©)
=/
695,000
stories shared

in)
9,132

connections made

69m
messages sent

)

5,000
downloads

Source: Lori Lewis via AllAccess

©@®O

of content uploaded

statista %a

evidence

Volume: massive scale, infinite
growth

Velocity: rate of capture, propagation
(and decay)

Variety: diverse range of types and
formats

Veracity: level of trust in authenticity,
accuracy

Virtue: responsible, ethical,
representative, fair?

Valuve: is it useful? For how long?
< 12



Using Al to make sense of the data

AutoML - rapid, simplified machine learning

Quick-start initiatives
Accelerate time to production, Save
weeks on ML projects

Auto-generated notebooks
Customize baseline models with
domain expertise.

Wide range of problems
Solve classification, regression, and
forecasting problems

©2021 Databricks Inc. — All rights reserved

Select and input dataset Data Preparation

Training and Model

. Feature Engineerin
Selection g g

Explore Generated
Artifacts and Notebooks

< 13

Hyperparameter Tuning




Processing power and the cloud

Infinite scalability in storage and elasticity in compute

Data sharin Model servin
Open standards and protocols for g 8

interoperability across all use cases I I

Live reports

I

Data Engineering Machine Learning

Elastic, auto-scaling compute & Streaming Dalscience

Unified collaborative environment

SQL Queries & Bl
dashboards

serving all data personas

Y Y

Low-cost scalable storage E’ég n 0An

Single source of truth 20 o oan
Raw source Clean data Aggregates

a5 Microsoft Azure dWs I
~—F7
O Google Cloud & ® @ O ®® @O ®H® e Q

Structured/Unstructured Big/Small Fast/Slow

©2022 Databricks Inc. — All rights reserved

< 14

compute

storage



Colas uses Databricks to.reduce energy consumption and optimize asset efficiency.

Use Case

Unite hundreds of subsidiaries
across 50 countries and
create a data-led organization
to support various use cases
from asset management to
procurement

Highly decentralized
organization created
challenges around access of a
variety of data across sources

Why Databricks?

e Unified platform manages
vast data volumes across
subsidiaries and delivers
high value use cases
leveraging analytics and ML

Enables Cola’s architecture,
Bl and data science teams
to collaborate efficiently,
critical during the COVID-19
pandemic

Source:
https://databricks.com/customers/colas

Impact

* Reduced time to market
for new ML use cases

2 weeks to deliver a
solution that allowed
management to monitor the
reopening of construction
sites disrupted

by COVID-19

databricks



Socio-political factors

Challenges applying Al in real-world situations

e Compliance with regulations

e Ethical and responsible Al

e Representative and FAIR data

e Privacy and trust issues

e Audit trail from data to decision

e Regional differences in data handling

e |nertia in business processes

©2022 Databricks Inc. — All rights reserved

w

Innovations in data and
ML operations will
become as important
as data capture and
model building

16



4. | Rialtas na
. . . . ge* ml!!!’,';? hEireann Project Ireland
- N Government
Real-time Al and Build Digital W | Somme | 2040
From: Cost
Predict Prescribe Automate
Time Quality Value Increase Increase Increase
efficiency quality productivity
Towards: Value o _
Optimise Digital Reduce
Carbon use of prototyping friction from
resources & simulation processes
Collaborative .
Procurement
Anticipate Non-invasive Rapid and
Safety when reach testing of proactive
threshold thresholds intervention
Carbon Safety

©2022 Databricks Inc. — All rights reserved

Tionscadal Eireann

17



https://databricks.com/dataaisummit/

DATA+AI

SUMMIT 2022

HYBRID | JUNE 27-30, 2022

Building the modern data stack
on the data lakehouse

The world’s largest data and Al conference returns live, ° Hear from data and Al thought leaders about latest
trends and innovations, including Apache Spark, Delta

Lake, MLflow, TensorFlow, dbt and many others.
° See how others are applying the data lakehouse
paradigm to unify data, analytics, and Al on one platform
networking opportunities. ° Take advantage of a full range of hands-on training
workshops

Organized by
& databricks Register Now

S

Xz

to San Francisco and virtually in our new hybrid
format. Four days packed with keynotes by industry
visionaries, technical sessions, hands-on training and
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Thank you!

Sharon Richardson
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