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Run Rate CUMULATIVE
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AVG 3 A 351%

Run Rate AVG SHIFT
SEP 03,2018 40032 AM

3.991

AVG STEMS/MIN

Disconnect Alarms SHIFT

SEP 10,2018 11:29.39 AM

Run Rate AVG RT
SEP 10,2018 419:33 PM

744

AVG BF/MIN

Run Rate AVG RT (8y HOUR)
SEP 10,2018 41933 PM

AVG 47517 V¥ -6.1%

Run Rate AVG SHIFT
SEP 08,2018 3.53.43 AM

793

AVG BE/MIN

Run Rate AVG SHIFT (8y HOUR)
SEP 08,2018 35343 AM

47,56

Run Rate AVG RT
SEP 10,2018 4:40:00 PM

5,094

AVG BEHR

Run Rate AVG CUMULATIVE
SEP 10,2018 4:40:00 PM

25,278

AVG 47912 'V -89.4%

Sorter Disconnects

SEP 10,2018 1129.58 AM

0

STEMS/MIN AVG BF/HR AVG BF/HR
Log Stats Averages (From Solutions) Log Stats Averages (From Solutions) Product Mix Dimension %'s
SEP 10,2018 43300 PM SEP 10,2018 42349 P SEP 07,2018 530,00 PM
Variable Valve Trend Deita Variable Valve Trend Deita Variable Valoe Dema
smalhend cameter 8920  ~mee v 2268 Length 10140 A~ma v 258 pet.of_boards. sft (2X4) 0 v 1000%
big-end-diameter 10008 e v 29 Volume 020 ~man v a3 pet_of_boards_sft (2X6) 0 v 10008
weep 0892 ——— v 336% Sweep 2200 A A BN pet_of_boards_sft (2X8) ] v 1000%
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| tend to ramble — | hope this Is not our story together
Please Ask Me Questions
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A Partnership Between BID Group and Cumul8

My career
evolving from
video games
to VFX/3D
conversion of
Hollywood
films to finally
big data
predictions

But realized |
was missing
the specific
knowledge

‘i! group

INDUSTRY EXPERTISE

With over 30 years of experience in the
Forest Products industry, BID Group has the
engineering and operational expertise to help

you get the most out of your devices,
systems, and solutions.

$ cumuLe

TECHNOLOGY PLATFORM

Cumul8 brings together the ‘fast to excitement’
and ‘ease of use’ philosophies learned from
years of game production with the sheer
volume of VFX data for technology to quickly
deliver predictive insights and assist human
judgement.

N oFere

DIGITAL TRANSFORMATION

The first of its kind and representing a
transformative shift for the Forest Products
sector, Oper8 is an industry-specific analytics
platform combining the industry experience of
BID Group and the Al technology of Cumul8.




First what do | mean by Al/loT

What is a general sense of what it takes to create results

cuMULs cumul8.com



There Will Be Winners and Losers on This Journey

Al/loT investment will becoming more and more important to your internal/external solutions

Al/loT is to industrial companies what Henry Ford did to But the transformation is going to happen much faster
manufacturing In 2004 Netflix barely existed and Blockbuster dominated
This is what a companies digital transformation will feel like By 2011 Blockbuster had declared bankruptcy

Blockbuster did not invest in STREAMING

Before: After Ford revolutionized the assembly Before streaming After streaming
line:

Easter morning 1900: 5™ Ave, New York City. Spot Easter morning 1913: 5" Ave, New York City.
the automobile.

Spot the horse.

TH.AVE.EAS

Souics: US Natlonal Archives. Source: George Grantham Bain Collection.

One just has to get started — to just Do not have instant expectation of value or preconceived
iInvest time in the unknown. — concept of what success looks like

cuMuUuLB8 cumul8.com



The hype of a Magical Al Future is Paralyzing Companies
It is stopping the investment of a digital transformation

The Big Data Problem

A massive amount of big data
IS being produced by the rapid
expansion of loT devices and

The sheer volume of data created by devices and sensors connected to the Internet of
Things (loT) will increase to a mind-boggling level. The challenge is how to reliably
store and access the vast live data, which is necessary before any predictions can

Sensors. ocCUr

How can the deluge of This data holds extremely valuable insight into what is working well and what is not,
performance data and pointing out conflicts that arise and providing high-value insights into new business
information generated by risks and opportunities as correlations and associations are made. It is simply
these devices be analyzed? impossible for humans to review and understand all the terabytes of machine data.

The skill set necessary to solve
these challenges does not reside
iINn most companies.

The problem has moved from understanding the definition and value of loT and
artificial intelligence to the tactical. In other words,

cuMuUuLB8 cumul8.com



OK what do we mean by Al: Understanding Al capabillities that are reachable today

Al I1s a prediction tool.

Prediction is using information you have to generate
information you don’t have.

The current generation of Al is a'long way from the
intelligent machines of science fiction.

Prediction is intelligence — getting useful information faster to
allow for insight.

Al predictions enhance human judgement.

Ajay Agrawal
World-renowned expert in the business of Al

cumul8.com
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Economic Al vs. Science Fiction Al Model

A

The Al Journey STARTUP

POST-STARTUP

BID Equipment Rule-Based Decision Making Level 10

Artificial
Pattern
Big Data & | Recognition
Statistics
Predictive
Level 3 Analytics
Real-time
Condition
Level 2 Monitoring
Level 1 Reporting
eve
o
HMI 3\)692((\
o
>
Reliability

© 2018 Oper8. Confidential and Proprietary. All rights reserved. | 8
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How Big Data Platform
Components Work
Together

CuMULB

Connect Data

The challenge to getting value from data is the
ability to collect, clean, and store vast amounts of
disparate data. Oper8 does this in one cloud-based
platform.

Sentinel — Deliver Al

Sentinel is the data science layer overseeing all
data collected in Oper8 and provides insights
through tools such as projections and prediction
models.

Envision Editor — Novices feel like data scientists
The Envision Editor allows users to transform data

into something useful without having to hire coders.

Data models using disparate sources are easily
created for export as new KPIs.

Discovery Board — Visualize and explore data
The Discovery Board provides the full flexibility
to visually explore real-time and historical data
through easy-to-create dashboards, as well as
scheduled reports, alerts, and event logs.

1d)
/@001/
Visualize and analyze Gp}’

data through dashboards &
@)

7
(>

Export new, live
Key Performance Indicators

Build multivariate o
dat del
R SENTINEL

Data science engine oversees all data collected

Monitor conditions
in real-time

1
OPEMB

Connect disparate live data

Explore insights
and get alerts

Access
collected data

Sensor Process Control Historical Public

DATA SOURCES

cumul8.com



Unique and easy method for Achievable Al to show value quickly

Envision Editor

The Secret Sauce — Envision Editor Patent Application Filed

* Node-based editor allows existing live data to be used for building models and creating new
KPls for analysis
 The process for creating these models is simplified for non-programmers

« Puts the power of creating predictive models into the hands of those with industry = o
knowledge and are now only limited by their imagination
= Pipeline Editor: log-count-pipe... Pipeline Editor: Log-count Pipelines Q
log-count-pipeline Operation Source SH
R
L D scwcn
W e

OLI Scanner 1

' ‘CNSACD apld Naa ] (C
id: ..,D_CVL4YE-{IL f:J'Jdngd. and sangs org
dbadc8e5ec "
sourceName: ' OL| Scanner 1°
| Q,~ N nva i :;»: tinno -
“»] 4] Ivalild oUQIULIONS o ) . . N R + [ Disney
Schedule Window Counter Schedule Window Subtract
@ Open Cloce — Input/ Output Schemas
e fields: [“Schedule|End”, “Sche fieldg
endDateField: "t_enc’ dule|Start™|
begin’ Schema Output ot
begin’ -
“properties
“begin {
"type”: "number”
}
end

g0

inputDateField: "t
startDateField: 't

Shift Schedules

id: *17c248717e64041847060) “propertias®: ¢
0‘98."-0‘(:'(:0[}. definiti scription”: {
sourceName: * Shift Schedule
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Prediction is an insight based on connecting live data - together

= Pipeline Editor: log-count-pipe... Pipeline Editor: Log-count Pipelines

log-count-pipeline Operation Sink Source

OLI Scanner 1

id: "5056ce4fBaed44fblaas7dCe
dbadc8e5ec’
sourceName: " OL| Scanner 1°

Skip Invalid Solutions |
7 Schedule Window Counter Schedule Window Subtract
@ Open GHD C1 Close CD CDﬂelds. [“Schedule|lEnd", “Sche 1)ﬁelds

endDateField: "t_enc’ dule|Start™]
inputDateField: "t_begin’
startDateField. 't_begin’

Shift Schedules

id: "17¢c248e717e64d418d70
efO876f0C0b"
sourceName: " Shift Schedule
.
7 8 ) | 7
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With Data in One Spot — Now it is Possible to Imagine The Value Based KPI's
The goal of this “Big Data/Al” Thing — is a Value-Driven Approach

Capacity Utilization Raw Material Product Value Invested Capital
Uplift Optimization Maximization Allocation

Return on Invested Capital

(ROIC)

CcuMUuLB cumul8.com



Determining Gradex skip downgrade cause
Example 1

One of many insights from a fully connected turnkey mill
Trimloss (%)  Slash Nom Vol. (%) Slash Bds J| Bins Available Bins Full Bds Reject Bin

BF (Trimmer) 18,199 2.6 0.2 6 25 T 8
Info

Over the last 50 boards, count the number of boards 1041
0.3 0.7

er (
that were downgraded due to skip (specific planer P [ -

- 1 y . Speed chain Dis 44 2.6 8 Tiers/Min 2
machine output that ‘scratches’ the boards) and show it Cmcam | agowlwrl 1147 203 43 oeTme(m

a S a p e rce n ta g e Merch - Stems 183 Last 10 Minutes Stems / Min | Zi’?fif:ﬁ"fszzjgp>.. ,,,,,,, i
OLI - Logs 369 [TD\ ! h KO‘ Y Boards/Min

Trim - Boards 1,630 Physical info Green Sorter Merch 61
31.6

0
Bundles/HR 12

Stacker - Packs 3 BF/Board % 2x4 oLl 0
Uptime % Summary AVg Diameter % 2x6 Trimmer O
Merchandizer 5 Avg Length 16 .4 % 2x8 1.0 Stacker
_—
) ) OLI 3 oooooooooooooooooooooooooooooooo (Last 200 shifts including night and weekend ) Kilns Global (BF)

Gradex Skip Downgrade Cause Total 50pieces Source Operator Export
TBL 3 _ _ ) Day since 0 am
Trimmer 4 w 11 ar . Week
StaCker e 01:33:20 PM 02:56:40 PM 04:200 e ':n'wasg-:.n..“ : :.uz:_-:e'.".tn'e.;:. ..'"';n.w;w'nn.e A Month

op.3 -
Conditional Filter
(Field Number)
op.1 op.2 6 op_5 ink 1
Constants Conditional Filter ik : s
. . i op-kee
SRR (Field Number) ap.d Window Close multiply p-keep Export
Gradex Counter Multiply
openWindow
Count Window
(Open)
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Determining overall rate of vibration over the last 30 seconds
Example 2 — this mill was really having bearing challenges

VDA Top - Left Vibration Overall Rate (30 sec) Source Operator Export L
- Left Top VDA Bearing Vibration Left Top VDA Bearing Vibrati
| 0CT 11,2018 6:13:40 AM
‘ 1.5
source_ _”:p“é t
1000ms Samples L
windowOpen slope 1.0
Timed Interval Linear Regression windowClose k,ekep 1
Window (Open) Window Close e ‘ O 01 O
‘ o 0.5
‘ 0 1
1
° AVG 0 V¥ -0.0% 0.0 - aaraca—a-a-a-a-a-a—a-aad
06:10:50 AM C
These KPIs and deeper predictive values are created and Left Top VDA Bearing Defect Frequency Left Top VDA Bearing Defect
OCT 11,2018 6:13:40 AM
then passed along to next install.
. \ 0.5
0 1
PY AVG O v _00% 00 Tt teeceeeeeee
06:10:50 AM C
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15:00:00
15:00:01
15:00:02
15:00:03
15:00:04
15:00:05
15:00:06
15:00:07
15:00:08
15:00:09
15:00:10
15:00:11
15:00:12
15:00:13
15:00:14
15:00:15
15:00:16
15:00:17
15:00:18
15:00:19
15:00:20
15:00:21
15:00:22
15:00:23
15:00:24

cuMuLs

0.0755906
0.0755906
0.0755906
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968
0.0751968

0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008
0.487008

0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121
0.01121

0.01366
0.01366
0.01366
0.01366
0.01366
0.01366
0.01367
0.01367
0.01367
0.01367
0.01367
0.01367
0.01367
0.01367
0.01367
0.01366
0.01366
0.01366
0.01366
0.01366
0.01366
0.01366
0.01366
0.01367
0.01367

269.1

0.01127
0.01127
0.01127
0.01127
0.01127

VAN N PA
0.01127
0.01127
0.01127
0.01127
0.01127
0.01127
0.01127

Right VDAE_3rd_Arb Right VDAE_TorRight VDAE TopRight VDAE_3rd Right VDAE Bt

Chain Conveyor 403 - Motor 1 Dat...

15,530

Motor 1 - Overload Count ~ ***

Belt Conveyor Scale

Motor 1 - Last Fault Code

Motor 1 - Feedback

cumul8.com



Pellet producer looking for chain prediction

Example 3

Project Description

The company produces wood pellets, which are used for biomass energy. As a

24/7/365 operation, any downtime has a significant impact on revenue. Their

equipment is currently monitored at an individual machine level, but they would like
a more holistic way to predict and prevent downtime.

Cumul8 Implementation

Motor 1 - Elapsed MWHr
SEP 28, 2018 8:02:21 AM

269.1

MWH

Motor 1 Current

Chain Conveyor 403 - Motor 1 Dat...

Motor 1 - Elapsed Run Time  ***

SEP 28,2018 8:02:31 AM

15,530

SEP 28,2018 7:29:42 AM - SEP 28, 2018 8:02:52 AM

54

To alert operational personnel to take preemptive action, the company required the
prediction of conditions leading to a critical conveyor malfunction that results in an :

average of 16 hours of downtime per quarter. Cumul8 was able to retrofit an .
existing facility by connecting to multiple existing data sources, building models,

and creating dashboards within two-weeks.

Customer Savings Example

The company has the potential to significantly save on costs with Cumul8 deployed

across all seven of their facilities.

Below: Sample Data Pipeline

Right: Sample Dashboard
Motor 1 - Stats (1Tm W/S, 10s S/D)

op.windowQCpen

Sliding Window

source_?

Motor 1 -

CuMuULB8

i
“‘/.

40

Iy
N

38
07:30:00 AM

Source Operator

op_windowClose
Window Close

op.std
Standard Deviation

op_mean
Average

07:33:20 AM 07:36:40 AM

07:40:00 AM

Export

op.mean_plus.s

1{+
Add

07:46:40 AM

07:43:20 AM

Motor 1 - Overload Count
SEP 28, 2018 8:02:31 AM

0\
0 % 100

* Mean_Minus_Std (A)

Motor 1 - Temperature
SEP 28,2018 8:02:51 AM

0,3958 \

110.0

Motor 1 - Output Power and Torque Current
SEP 28,2018 7:29:31 AM - SEP 28, 2018 8:02:41 AM

® Mean_Plus_Std (A) e Mean e Value (A)

Chain Conveyor (403)

Motor 1 Dashboard

® Value (Output Power - kW) e Value (Torque Current Feedback)

Current Alarm Level
and Acknowledgement
(enumeration):

= No alarm

= Alarm cleared: a reset or
acknowledge is required

= Low (acknowledged)

= Low (unacknowledged)

= Medium (acknowledged)

= Medium (unacknowledgec

= High (acknowledged)

= High (unacknowledged)

O 00N WN - O

= Urgent (acknowledged)
= Urgent (unacknowledged)

Motor 1 - Alarm Level

0
07:30:00 AM 07:38:20 AM

Motor 1 Status Table

07:46:40 AM

SEP 28,2018 8:02:51 AM

0

07:55:00 AM

Device feedback:

Belt Conveyor Scale
SEP 28,2018 8:02:11 AM

191.1
07:50:00 AM 07:53:20 AM 07:56:40 AM 08:00:00 AM o ShortTons/Hn ggo.0
gp_.mean_minus op_xeep
std op-keep

Subtract

0 = Stopped
Running Speed Limit...  Starting  Start Inhibits  Stopped Stopping 1= Runn?ng forward
2 = Running reverse
1 0 0 0 0 0 3 = Accelerating
4 = Decelerating

Motor 1 - Feedback
SEP 28,2018 8:02:31 AM

Motor 1 - Last Fault Code
SEP 28, 2018 8:02:21 AM

ol 1

sing_1

Export

cumul8.com



The evolution to kiln production and asset health
Example 4

® © ® () Forestry : Cumulg X  +
<« > C @ https://forestry.cumul8.com/d/dashboard/f277186982f34a7192a598db3¢100e53 g f & 9 ® - = & € E o
B Sketch: Kilns Newton 2 B k W « H @B B I (m Duplicate  £53 Settings

KILN 1
Static Faceplate Data here?

Install Date:
Last Maintenance:

K1/Track 1: Push Rate
NOV 13, 2018 5:53:10 PM

7.27

K1/Track 2: Push Rate
NOV 13,2018 5:53:10 PM

7.27

K1/Track 1: Packs In
NOV 13,2018 5:53:10 PM

4

PACKS

K1/Track 2: Packs In
NOV 13,2018 5:53:10 PM

5

PACKS

K1/Track 1: Packs Out
NOV 13, 2018 5:53:10 PM

3

PACKS

K1/Track 2: Packs Out
NOV 13, 2018 5:53:10 PM

5

PACKS

K1/Track 1: Last Pack Drying Ti...

NOV 13, 2018 5:53:10 PM

31.250

K1/Track 2: Last Pack Drying Ti...

NOV 13, 2018 5:53:10 PM

83.632

K1/Track 1: 24HR FBM
NOV 13, 2018 5:52:30 PM

0

FBM

K1/Track 2: 24HR FBM
NOV 13, 2018 5:52:30 PM

0

K1/Track 1: *Missed Push*
NOV 13, 2018 5:53:10 PM

4

PUSHES

K1/Track 2: *Missed Push*
NOV 13, 2018 5:52:48 PM

PUSHES

Kiln 2
Static Faceplate Data here?

Install Date:
Last Maintenance:

K2/Track 1: Push Rate
NOV 13, 2018 5:52:48 PM

6.48

K2/Track 2: Push Rate
NOV 13, 2018 5:52:48 PM

6.48

CuMuULB8

K2/Track 1: Packs In
NOV 13, 2018 5:52:48 PM

10

PACKS

K2/Track 2: Packs In
NOV 13, 2018 5:52:48 PM

2

PACKS

K2/Track 1: Packs Out
NOV 13, 2018 5:53:10 PM

3

PACKS

K2/Track 2: Packs Out
NOV 13, 2018 5:53:10 PM

5

PACKS

K2/Track 1: Last Pack Drying Ti...

NOV 13, 2018 5:52:48 PM

109.000

K2/Track 2: Last Pack Drying Ti...

NOV 13, 2018 5:52:48 PM

126.000

K2/Track 1: 24HR FBM
NOV 13, 2018 5:52:30 PM

0

FBM

K2/Track 2: 24HR FBM
NOV 13, 2018 5:52:30 PM

0

K2/Track 1: *Missed Push*
NOV 13,2018 5:52:48 PM

10

PUSHES

K2/Track 2: *Missed Push*
NOV 13,2018 5:53:10 PM

PUSHES

KILN Global KPIs

Global Production Targets (FMB)
24 hours: 999

Week: 9,999

Month: 999,999

K1 + K2: CU 24HR FBM
NOV 13, 2018 5:52:30 PM

MBF
K1 + K2: Weekly FBM

OCT 14, 2018 5:35:22 AM - NOV 08, 2018 7:18:31 AM

4000000

2000000

2018-10-20 2018-10-28

K1 + K2: Monthly FBM
NOV 13, 2018 5:52:30 PM

10,433,296

* FBMWEEK

2018-11-05

K1 + K2: CU 24HR FBM
NOV 13, 2018 5:52:30 PM

()

MBF 80,000

K1 + K2: Weekly FBM
NOV 13, 2018 5:52:30 PM

874,384

MBF

K1 + K2: Weekly FBM
NOV 13, 2018 5:52:30 PM

674,3;}
0

MBF 1,500,000

K1 + K2: Monthly FBM
NOV 13, 2018 5:52:30 PM

0

MBF  15.0000M

cumul8.com



loT Is something allows us all to move quickly to expand insight

Combined lloT hardware and software solution developed by Cumul8 for open residual/waste bins

« Using data, increase efficiencies and better manage costs related to waste disposal

« Similar solutions do not yet exist
* Sonic sensor hardware connected to Oper8 platform detects when a bin is getting full

» Cellular and wi-fi connectivity

== ', ST &k

"-."

= -

"ﬁ‘ﬁm\?ﬁ ’E&Wk\ﬂ\! K\‘v ;‘1‘ I}

~ N\ NAL S
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loT Example — Sonic Sensor in a Dumpster

PEAK BIN 942 001

Bin Condition
BIN 942: Fill Percentage Sensor 1A Readings Sensor 2A Readings Location: Lat/Lng/Alt
DEC 18,2016 7:13:43 AM DEC 18,2016 10:13:44 AM - DEC 18,2016 7:13:43 AM DEC 18,2016 10:13:44 AM - DEC 18, 2016 7:13:43 AM MAY 18,2015 12:15:00 PM
e RawVolume e RawVolume
30.12 30.12 Variable Value
15.06 15.06
LinkID 782,989,950
06:18:43 AM 06:33:43 AM 11:03:44 AM 11:28:42 AM 07:13: 06:18:43 AM 06:33:43 AM 11:03:44 AM 11:28:42 AM 07:13:
start -18T19:00:00Z
) ) end -18T19:15:00Z
Sensor 1B Readings Sensor 2B Readings
DEC 18,2016 10:13:44 AM - DEC 18,2016 7:13:43 AM DEC 18,2016 10:13:44 AM - DEC 18, 2016 7:13:43 AM
® RawVolume ® RawVolume
30.12 30.12
15.06 15.06
06:18:43 AM 06:33:43 AM 11:03:44 AM 11:28:42 AM 07:13: 06:18:43 AM 06:33:43 AM 11:03:44 AM 11:28:42 AM 07:13:
GPS Fix Strength Last Upload Next Scheduled Upload
DEC 18,2016 7:13:43 AM MAY 27,2015 12:25:04 AM MAY 18,2015 12:15:00 PM
0 30.0
Sensor 1 Health Sensor 2 Health Spacer
Battery Percentage Time in Sleep Battery Change Date Battery Percentage Time in Sleep Battery Change Date
DEC 18,2016 7:13:43 AM MAY 18,2015 12:15:00 PM MAY 18,2015 12:15:00 PM DEC 18,2016 7:13:43 AM MAY 18,2015 12:15:00 PM MAY 18,2015 12:15:00 PM
0 250.0 0 100.0

cuMuUuLB8 cumul8.com



Just Some Quick Examples to get the Ideas flowing

They key point is that you can delivery your knowledge in complete solutions
Get away from long, consultations
Pick your TOP 5 and then imagine the solution
It is not just about new — value comes in taking RETRO locations and making them feel new

Blending loT/Al/Middleware to bring fast value

It Is about quick to value

cuMuUuLB8 cumul8.com



From the imagination time to execution
» Taking away the problem of collection and visual value

 thinking of an loT solution is rather easy

UBIQUITOUS — EASY - AFFORDABLE

Thank You

Questions?

cuMuUuLB8 cumul8.com



