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Presentation Outline

* [ntroduction

« Digital and data intellectual divide

* Role of academia in bridging the digital divide
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Starting thought....

“The key to good decision making is
not knowledge. It is understanding.
We are swimming in the former. We are = —

INDUSTRIAL AGE | INFORMATION AGE DIGITAL AGE

desperately lacking in the latter... —

...I have sensed the enormous
frustration with the unexpected costs of
knowing too much, of being inundated
with information. We have come to
confuse information with
understanding”

“Thinking Fast and Slow”
Malcom Gladwell
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Mining Engineering
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Celebrating our 125t Anniversary

@ osisoft. 2016 REGIONAL SEMINARS © Copyright 2016 OSlsoft, LLC



First job out of school

Who, what,
when, how?

@) oskoit. 2016 REGIONAL SEMINARS

New hire engineer...
Performance
management
initiative

Glorified data clerk!
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How to make data more effective...

Data Warehouses

Digital Audits

Continuous Improvement ... like any aSSGt, It should create Value
consulting

Pl AF modeling and event

frames

Coal Surface, Underground

Metals Surface, UG, Mill .

Industrial (salt, Greenfield Surface, surface, Dat a 9 ACtI O n

aggregates) UG,
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Why? — Sustainable development

Macroeconomics:
Population growth &
Ore Grades

Financial Capital: Human Capital:
Operational costs - Safety & Health
$per Automation

Natural Capital:
Water & Energy

Permitting: Social
license
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Successful academic approach

Education
» Traditional courses

» Short courses
* Certificates

o~

Industry &
Government

7
-—

Research

* Drives innovation
» Step changes
» Capacity building

Consulting

» Implement research
* Identify needs
* Prove concepts
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Not just monetary
support -

In kind
Data
Modules
Content
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Common data at mine sites

Spatial
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Business intelligence process approach

Data Information Knowledge Action

Technology Business Business Process
rules insight change

systems
N~ _—

Common
Raw form dimensions Reporting
& location

Continuous
improvement

Value of data increases substantially
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Data problem statement

Small/medium

VS.
- . . . large o
Mining companies use only a fraction of their data. Asset Optimization
<1% Root Cause Analysis
Data Infra- Data Analytics Visual- Y
capture structure manage- and auto-  ization Predictive
ment  mation @ Maintenance

information ; | - Data not Management

Datanot ysedin

_ Data not  gccessible making
Failure Data not  streamed
points captured  or stored i_OSt Diqital
~$370 o
McKinsey&Company il Opportunltles
. pan; billion/year
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Exploring the digital
divide

Mining Perspective
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Why the lost digital opportunity?

The Great Digital
Divide

Modeling
Surveying/Planning

Digital based mining engineering curriculum

1940 1960 1980 2000
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Implications of “digital divide”

Technology implementation confusion
* Installation # Implementation
» Site capabilities

Lack of strategic plan

» Corporate or site driven
* Process changes

Collaboration pains

e Context
« Business rules & operational standards
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Technology Implementation

Platform

Area of
Process People emphasis
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What can be done?
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Enact change in following areas
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Engineering applications of big data — Fall 2016

Obijective Infrastructure

Business rules Excel

SQL Server
Data
characterization

Data visualization

OSI Soft PI Server,
AF, Coresight

MS Power Bl
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Data

Fleet events and
cycles

Crush plant

Equipment health

Students

Mining, chemical,
graduate,
undergraduate

Expand disciplines
in future courses
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Connecting standards to business rules

B—

usiness Rules to
Engineering Standards

—>

Business Rules to
Engineering Standards

—

—— Business Rules to
= Engineering & Operational

e € D@ E % A alo glal 2]y #le Standal’ds
Pl AF / Event Frames
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Class Example: Data Visualization

Charts

Power Bl
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OSlsoft support

“We believe PEOPLE with DATA can TRANSFORM 'their world.”

f(‘- OSlsoft. Enabling Operational Intelligence

i OSisoft Users Community G+ ¥

OSlsoftLearning 5243

Home Videos Playlists Channels About

OSlsoft Home Pl Square Community Leamning  Live Library Welcome, Willism  Sign Out

Pl Square @ osi

Ty, OcBoR Comenunly: OSisoft Home * Worldwide Locations * Tech Support * Learning @ osl?:\()it TeCh Support @ a

Home News Spaces ~ People Ideas Content a2 = - /- Q
I LyELzz=t ‘

Things to Do Pl System Roadmap My Downloads Pl Server
OSilsoft Coming to a City Near You .
v N e Hoor Sort austom e ek S =] Generate a License File PI System Cyber Security All Downloads Visualization
7 VIEW DATES & LOCATIONS » =1 Open a New Support Case PI Square Community My Download History Interfaces and
Connectors
=1 Download Software Learning Videos

Integrators

1 Update My Profile Live Library

System Management
Resources Developer Technologies

PI Cloud Connect
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Initial lessons learned

Introduce concepts gradually
— | do, we do, you do approach

Infrastructure always a challenge

Business rules first
— Visualizations important business rules foundational
Students are enjoying it!
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Class Progression

Looking for
partners

Class 1: Business Class 2: Advanced Short Courses

Rules Analytics

* Foundational * Process - Partner with
piece improvement companies

* Data o * Big data analysis « Come to site
characterization * Root cause * Focus on all data

« Eng./Oper. analysis types
Standards

\ y, \\) \ y
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Utah’s Digital
Minescape

Mining IS/OT Research Lab
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Workings of lab

Platforms

Business
Rules €->
Standards

Control room
Mobile computing

Deslilbosrs Visualization €8  Analytics

7Q osisort. 2016 REGIONAL SEMINARS

OSI Soft PI Server,
AF

Caterpillar MineStar
VIMS Health

Joy Global PreVail
Power Bl

Business Intelligence
Continuous Improvement
Operational Excellence
Big Data Analysis
Predictive Maintenance
Machine Learning
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Research areas

Financial Capital:

I (CEfanizll Operational costs -

Water & Energy

Energy
optimization:
M2M
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Human Capital:
Safety & Health
Automation

Data and

leadership in Automation

digital age

=
Mine Automation
& Communication Series
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Consulting work

llllll Summary Scorecard for 31-Mar-2016

Platform

Implementation Business Rules

* Strategy * AF Models I
reportin
development « Event Frames P J
» Execution « Data characterization

» Balanced
* Cross platform
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Conclusions

Large opportunity to expand mining curriculum - People
— Short courses, certificates, etc.

Technology collaboration is key - Process
— Break “silos” — data, process, roles, etc.

Looking for support: data, content, modules, etc.
— Start small and expand
Utah uniquely suited geographically, intellectually, to build lab
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Cnacunbo Obrigado
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