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Agenda

Intros

Tips and Tricks for expression analyses
e Use Variables
* Data Density and Data Pattern

* Input Attributes

* Scheduling

Monitoringthe Pl Analysis Service and analyses
* ldentifying trouble analyses/Pl Analysis Service

* New tools to identify poorly performing analyses

Questions
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Pl Analytics: Expression Analysis Best Practices
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Asset Analytics — An Introduction

* Analytics are part of the Pl Asset Framework (Pl AF)

* Allow you to generate new streams of information, written
back to PI

* Expression— Perform calculationson existing data points
* Rollup — Aggregate several AF attributes

* Event-based — Generate event frames based on user-defined
triggers

* Build analyses via Pl System Explorer

* Use the PSE Management plugin to manage your analytics
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Tip #1: Use Variables

What is easier to calculate if we need to do several tasks in parallel?

Mx*p 17.62*T
. =6ll2xexp|=——
o X = (Vl * TVZ + VS) * He * — R+T e Psat p (243.12+T)
M+611.25exp(555 1557) Mxp
R+T c f = ReT
M*pgg
¢ ]L:S'at = R*; :
e p=_1
fSat
V=, *TV24V3) * He
e X=V=xp

* where
o T, p are measurement data

* V;,V,,V3, He, M, R are (material-specific) constants
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Use Variables

What is easier to calculate if we need to do several tasks in parallel?

* Keep analysis from doing identical tasks multiple times
* Avoid multiple calls for the same data

 Simplify scheduling

* More readable for users

* Keep syntax simple

* Speeds up evaluation

AV=VA
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Tip #2: Data Density and Data Patterns

Do we really need this many events to be stored?
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01.01.2022 00:01:21,7
01.01.2022 00:0122,2
01.01.2022 00:01:22,7
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01.01.2022 00:01:42,0
01.01.2022 00:01:42,5
01012022 00:01:43,0
01.01.2022 00:01:43,5
01.01.2022 00:01:43,9
01.01.2022 00:01:44,4
01.01.2022 00:01:44,9
01.01.2022 00:01:45,4
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01012022 0001454
01.01.2022 00:01:46,9
01.01.2022 00:01:47,4
01.01.2022 00:01:47.9
01.01.2022 00:01:48,4
01.01.2022 00:01:48.9
01.01.2022 00:01:49,4
01.01.2022 00:01:49,9
01.01.2022 00:01:50,4
01.01.2022 00:01:509
01.01.2022 00:01:51,4
01.01.2022 00:01:51,9
01.01.2022 00:01:52,4
01.01.2022 00:01:52,9
01.01.2022 00:01:53,4
01.01.2022 00:01:53.8
01.01.2022 00:01:54,3
01.01.2022 00:01:54,8
01.01.2022 00:01:55,3
01.01.2022 00:01:55,8
01.01.2022 00:01:56,3
01.01.2022 00:01:56.8
01.01.2022 00:01:57,3
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01.01.2022 00:01:58,3
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00:01:50,9
00:01:51,4
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138,5714
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Tip #2: Data Density and Data Patterns

Do we really need this many events to be stored?
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Tip #2: Data Density and Data Patterns

Do we really need this many events to be stored?

* Do not send more data to AVEVA Pl Server
than needed

* Review Exception and Compression settings

* Review Data Source

* Use periodic scheduling to control data density

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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Tip #3: Input Attributes

Where does our data come from?

* Use Pl Points wherever possible * Try to avoid Formula Data References

* For Table Lookups * Try to avoid extensive Analysis Data References
* Use Parametrized Queries
Get Analysis
* Keep Tables as small as possible inputs
Formula
definition

Get formula
data
Calculate
formula

Calculate

EREIVSS —
—
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Tip #4: Scheduling

How can we help planning an execution?

11:00

1200 Meet Colleagues for Lunch Talk to Manager about Prometion  Sell Product to Customer

13:00

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

11:00

12:00

13:00

Sell Product to Customer
Meet Colleagues for Lunch

Talk to Manager about Promaotion
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Tip #4: Scheduling

How can we help planning an execution?

* Use templates

* Periodic scheduling gives you control

* Use offsets

* Natural scheduling is controlled by the data source

—
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Monitoring Pl Analysis Performance

= Al

a.k.a. Finding the rieedie in the haystack




What does a struggling Pl Analysis Service look like?

 Evaluation Skipped Count keeps increasing

* Maximum Latency is high (X)

* Evaluation Count has reached max capacity

AV=VA



Proactive monitoring

* Use Pl Interface for Performance Monitor
* Build logic to alert for issues

* Services engagement available to assist

2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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Trademarks of a bad analysis

* Long-running
e Calculated too often

* Long dependency chain

L |
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How can | tell which analyses are misconfigured?

(We are already in a bad state...)

* The Past

* Analysis performance metrics were
hidden and difficult to understand

* Not organized in a way to compare one
analysistemplate to another

* Required customers to contact support
or schedule a Service engagement

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

QEE Metrics

OEE Metrics

QEE Metrics

QEE Metrics

QEE Metrics

Production Rate
Production Rate
Production Rate
Production Rate
Production Rate
Production Rate
Production Rate
Production Rate
Production Rate
Production Rate
Production Rate
Production Rate
Production Rate
Production Rate
Production Rate

Flemfermbinm b

@ Analysis Service Statistics

Pending Operations
No pending cperations

4 Plug-ins
EventFrame
Matural
Performancebquation
PerformanceEquation_EventFrame
Rollup

4 Service summa
ProcessorStatistics
RecalculationProcessorStatistics
4 Service details
ServiceStartupStatistics
4 AnalysesConfigurationStatistics
TimeRuleToAnalysesCount
AnalysisRuleToAnalysesCount
StatusToAnalysesCount
RankToCalculationCount
" ationStatistics
raluationStatisticsForCalculationGroups
raluationPoolStatistics
ataCacheStatistics
culationStatistics

Value

wessorCount |1

y J 8.73099658430841E-05
I | View Analysis Service Statistics I 5 385495040
Edit Analysis Service Configuration H 19830226944
Open Recalculation Log Folder iysicalMemory | 9817104384

alMemory 17179398144

|Refresh || Save || Close |
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How can | tell which analyses are misconfigured?

Management

Analyses | Performance | Service Summary | Service Details

Template

[ Fitter

[2]

Element Template
None
None
None
None
Mining_Mine Truck
Mining_Mine Truck
Mining_Mine Truck
Mining_Mine Truck

* The Future — Pl AF Client 2018 SP3 Patch 4 ===

* Enhancements and usabilityimprovementsin Pl

System Explorer Management plug-in

* Additional analysisviews for analysisand service
performance
* Easilyidentify expensive analytics/analysistemplates

* Visually represent Analysis service health

SiteTemplate

Group Name AF Database Impact Score  Schedule

None-LoadSheddingSupported  Wind Farm Small
None-LoadSheddingSupported  EF_MiningSim
None-LoadSheddingSupported  traits
None-LoadSheddingNotSupported traits

Truck Payload Excursion EF_MiningSim
Truck Motor Amps Excursion EF_MiningSim
Truck Engine RPM Excursion EF_MiningSim
Truck Payload Excursion traits

Truck Motor Amps Excursion traits

Truck Engine RPM Excursion traits

EFGen SameNameEFs
Truck Engine RPM Excursion EF_MiningSim
Truck Payload Excursion EF_MiningSim
None-LoadSheddingNotSupported CSPI Speedys Pizza
Tracking Downtime Big Tires Co

Truck Brake Temp LR Excursion

0.09 Periodic[Frequency=30]
0.68 Natural

0.02 Periodic[Frequency=5]
0.02 Periodic[Frequency=300]
0.10 Natural

0.09 Natural

0.07 Natural

0.02 Natural

0.02 Natural

0.01 Natural

0.00 Natural

0.00 Natural

0.00 Natural

0.01 Natural

0.01 Natural

0.01 Natural

52550
1669503
314871
5255
102588
B6E46
114932
94531
70108
106008
66512
70474,
48384
85959
23618
91879

0 2694
22
105
2663
113
126
74
73
72
33|
51
35
36
19
62
12

30000
944
5007
300000
15367

Skip Count  Success Count Error Count Average Elapsed (ms) Average Trigger (ms) Group Trigger Ratio (5

0.09
0.02
0.02
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Management

Analyses | Perfermance\ Service Summary | Service Details |

0.00
0.00
0.00

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

Service Startup Time

Tm 8s

Calculations per Second

25 calc/s

Skipped Calculations

359,006

Max. Calculation Lag

23s

Cache Hit to Miss Ratio

33:

1

Max. Update Duration

3m 4s

Highest Trigger Ratio

ngSup|

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

port to Fil
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New Analysis Performance Metrics

* (Group) Trigger Ratio
* Measures efficiency of analysis template
* Average Elapsed + Average Trigger

* Keep it under 1!

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

-
Average Elapsed (ms) Awverage Trigger (ms) Group Trigger Ratio

221
415
314
87
a9
27
27
24
24
24
24

2000
15000
15000

5004
10007

3003

3003

3003

3003

3003

3003

Highest Trigger Ratio

0.1

EF Generation

—\

0.11
0.03
0.03
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01

AV=VA



New Analysis Performance Metrics

* Impact Score

* Overall impact the template’s instances have
on the server

* Combines efficiency of Trigger Ratio with
number of instances of analysis template

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

-
Average Analysis Count Group Trigger Ratio Impact Score

4000
6000
G000
5000
7500
7500
7500
7500
7500
7500
7500

0.11
0.03
0.03
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01

441.79
165.96
155.72
87.33
67.03
66.55
60.34
57.76
57.02
57.00
56.96
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Demo

AV=VA



Summary

* Follow best practices to avoidissues

* Best practices for analyses

' If you run into issues today, contact us!

* Monitoring the Analysis Service and AF Analytics
* ldentify strugging Analysis Services
* Proactive monitoring

* Leverage Pl AF Client 2018 SP3 Patch 4 for monitoring analysis
performance

—
A V — V A
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https://customers.osisoft.com/s/knowledgearticle?knowledgeArticleUrl=PI-Analysis-Service-Best-Practices-Detailed-Example-Variables
https://customers.osisoft.com/s/knowledgearticle?knowledgeArticleUrl=000028427
https://customers.osisoft.com/s/knowledgearticle?knowledgeArticleUrl=000027295
https://customers.osisoft.com/s/knowledgearticle?knowledgeArticleUrl=000028425

David Nardone
* david.nardone@aveva.com

R&D Manager
* AVEVA
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Questions? Please remember to...

Please wait for the microphone Navigate tc

State your name and company

Thank you = A
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements

represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcames differing materially from those projec.ted' in these statements.

No statement contained herein constitutes a commitment by AVEVA to perform any particularaction
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, wh|ch reflect our opinions only as of the date of this

! presentat|on

The Company shall not be obliged to dlscloseany revisionto these forward- -looking statements to
reflect events or circumstances occurring after the date on which they are made orto reflect the
occurrence of future events.

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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@ linkedin.com/company/aveva
O @avevagroup

ABOUT AVEVA

AVEVA is a global leader in industrial software, sparking ingenuity to drive responsible use of the world’s
resources. The company’s secure industrial cloud platform and applications enable businesses to harness
the power of their information and improve collaboration with customers, suppliers and partners.

Over 20,000 enterprises in over 100 countries «rely on AVEVA to help them deliver life’s essentials: safe and
reliable energy, food, medicines, infrastructure and more. By connecting people with trusted information
and Al-enriched insights, AVEVA enables teams to engineer efficiently and optimize operations, driving
growth and sustainability. *

Named as one of the world’s most innovative companies, AVEVA supports customers with open solutions
* and the expertise of more than 6,400 employees, 5,000 partners and 5,700 certified*developers. With
operations around the globe, we are headquartered in Cambridge, UK and listed on the London Stock
Exchange’s FTSE 100. \ L ’

Learn more at
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