Amplifying
the Value of
Timeseries

Combining Seeq and Databricks
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The Presenters

Do these guys even know anything?
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Head of API & Interoperability
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Brent Railey

Chief Data & Analytics Officer
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Who is Chevron Phillips Chemical?

“Performance by design. Caring by choice.” ™
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Polyethylene Specialty Chemicals
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Who is Seeq? Seeq

“Accelerating a Modern, Sustainable Manufacturing Future”
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What is Seeq?

Pure Timeseries Magic!

Workbench

Designed for engineers engaged in
diagnostic, descriptive, and
predictive analytics with process
manufacturing data who need a
simple, but visually powerful
interface to interactively and
iteratively with timeseries data.

DATA'Al SUMMIT

Organizer

Use the analyses accomplished in
Workbench to regularly monitor
KPIs related to manufacturing
processes--in real-time.
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DEICRE:] o]

Give power to your engineers to
experiment with machine learning
with a notebook like interface that

is tightly integrated with Seeq'’s

data connectivity and analytic
capacity.



Why Seeq?

An illustrative example...

Weight Drawdown Catalyst - databricks demo P Shstere & roben

Add data to this display via the Data ab. You can
search for signals or find them in an t Tree i)
Process

1. Bringinthe
41WI5700.PV]

4
8w Details

£ x 0 % Name & Color % Asset * Description %

Datasources
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Why Seeq + Databricks? Seeq

What does the combination bring to the Customer?

databricks

Business Intelligence & SME-led Operational
Analytics Intelligence & Analytics

=)

Access to stranded OT
data stores

aouabijeu|
aslidiaiug

Scalable Compute for ML
and Data Service e \
Data Scientists Bl Experts Operational Experts (Process & Equipment)
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Machine
Learning



Why Seeqg+Databricks for Timeseries ML?
What do Seeq and Databricks bring to the table for ML?

SEEQ databricks

4 )
o L yirtualization Layer m I
t#:. into OT Timeseries Data Sources (
\. J
4 ) i
_ Unity Catalog
FFA Cleansing & Gridding . -
I Disparate Signals in Time Does this need explanation? ©

\{ J

Distributed Computing

Asset Hierarchies
m m m help Scale Efforts
\_ Y,

Parallel computing to speed up
research efforts.

DATA'AlI SUMMIT ©2024 Databricks Inc. — All rights reserved 9



Example: CPChem’s Digital Rheometer

A Real-world Seeq/Databricks ML Implementation phevron oo
¢'II£M7¢!A’I'P$

Objective
Inference the Melt Flow

(Inverse of Viscosity at a 190°C) g
Offspec r

High

Hopper
Fluff

Heaters

Low

Nozzle

Screw Melted Polymer

Barrel
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Digital Rheometer Architecture

6. Access 5
inferences in . Model

Seeq Management User

Interface

Edge

SeeqQ miflow

Seeq Databricks Spark
Transform, Incremental ingestion MLOps in Databricks
Contextualize, Cleanse, and ETL into Delta Unity Serverless SQL
and Ul to Results Tables Catalog

SeeqQ

Seeq Remote Agent
Connect, Compress,
Secure

4. Storage of
3. Further Cleansing, Training Data &
Training, Inference, Inferences

Environment Control
1. Process and Laboratory

Data Sources

2. Asset Hierarchies,
Calculations/Feature

. . DELTA LAKE
Engineering
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IToT
Self-Service
Analytics



Why Seeq for Self-Service Analytics?

What does Databricks do well?

Streaming Data Processing

Live Tables receive, ingest,
process, and store data.

You have unconventional
timeseries data, or lloT data
that is not integrated with

Efficient and Scalable
your process control network DELTA LAKE Storage
that you need to analyze.
You need to store it and
serve it.

Liquid Clustering organizes data
for efficient retrieval

dctabriCkS Distributed Computing

Parallel computing to divide and
conquer upon retrieval (and
ingestion/storage optimization).
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Why Seeq for Self-Service Analytics?

What does Seeq do well?

DATA'Al SUMMIT
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Built for Timeseries

Engineering and manufacturing
problems live in this space and
nothing beats Seeq at this.

Instant, Iterative Interaction

Allows engineers and analysts to
easily interact with timeseries data
and quickly iterate refinements.

Scale Analyses

Allows users to quickly scale and
refine the same analytics to similar
equipment in the field.
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Connecting Seeq to Databricks

databricks Search data, notebooks, recents, and more CTRL + P

Catalog Explorer metsstore-us-west-2 48 (D Send feedback Add data ~ (@ starter Warehouse Serverless

Catalog Catalogs > main > dbx_seeq perf
main.dbx_seeq_perf.databricksdatagen_tagdim 3t : Use with Bl tools  +

Overview Sample Data Details Permissions History Lineage nsights Quality
> [ _databricks_internal —

[ hive_metastore Q

v B md

4> Al generate About this table

Owner: hiroito.watanabe@seeq.com /#
failure
Cohimes Comment Data source format: 4 Delta
cooling_towers

dbx_seeq_perf tag_id int 2 Last Updated: yesterday

Popularity: .
- i region_name string PR
3 information_schema Size: 6.4KiB, 1 file
[m] samples facility_name string Tags: Add tags
O seeq

equipment_name string

[ seeq_connector
> O system tag_name string : 4> Al Suggested Comment Preview X

n_tagdim' table contains metadata
unit_of measure string : D ut various ed in the performance monitoring
b Rul tails such as the region, facilit
. i iipment, and tag name along with their r

8 of measure. This data can be used to understand the
performance me ciated with different

regions, enabling tear
optimize performanc it can help in tracking
the performance of individual as comparing them
across different regions and facilities.

+ Accept Z Edit Send feedback

Delta Sharing
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Example: Ethylene RTO

From the edge to the cloud! (RTO = Real-time Optimization)

First-Principl ~
Lol (i aspentech ——

Realtime Optimization

Economic Data
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Ethylene RTO Data Architecture

SEEQ Interact,

Analyze, &
Present

Edge
Network

Commercial Commercial
Network Network

Cloud

Seeq

Process Files to L;Ins'; /;noang;
Structured Data

(®aspentech

RTO

M Fast Data

i Retrieval
s o S
Factory ! 'ing Serverless SQL
into Delta Live Tables

Copy files to |
N

Data Lake
Landing Zone

Self-hosted
Runtime

File Transfer
Tool

Move Files
out PCN

File Share

DELTA LAKE

Optimally

Store Data
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Enterprise
Reporting



Example: Enterprise Mfg Data Reporting

Deliver manufacturing data to traditional business intelligence tools.

B File — Export ¥ Share ﬁiﬁ Chatin Teams g Explore this data Q Get insights E:g Subscribe to report 0 Alert me y Edit --- e ]

Days of Data Grid

Temperature by Timestamp and Location

0 Location @ Borger Air Temp @ Cedar Bayou Air Temp @Orange Air Temp @ Pasadena Air Temp @ Sweeny Air Temp
6 90

Number of Samples

Temperature

5:00 PM

3:00 AM 6:00 AM 9:00 AM 2:00 PM

Timestamp

DATA'Al SUMMIT
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Reporting Architecture

DATA'Al SUMMIT

1.

SeeqQ

Seeq Remote Agent
Connect, Compress,
Secure

Connect to internal
time-series, industrial
datasources

Edge

|

Cloud

APl Access

SEEQ Databricks

Seeq Cortex SQL Compute via h
Transform, Tabular SQL UDF
Contextualize, Cleanse Calling Python UDF Power BI

2. Caching, Retrieval, API, 3. SQL compute, work
Cleansing by SME distributed across cluster

4. Reporting Layer
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Conclusion: Seeq & Databricks
Better...Together ©

q A The Best Timeseries
Analytics Ul Out There
Simplifies Access to Hard-
to-Connect Data Sources
Excellent for “Gridding”

Timeseries for Machine
Learning Purposes

+]- Formula Language Suitable
X]= for Signal Processing and
Training Periods
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