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Agenda
• Advantages of Asset Analytics over PE Tags

• Performance
• Ease of Configuration 
• Better Scalability
• Greater Functionality

• Migration Strategies
• J.I.T.: Convert as you build and expand AF
• Bulk Conversion for many identical calculations
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Advantages of Asset Analytics Over PEs

•Performance
•Ease of Configuration 
•Better Scalability
•Greater Functionality
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PI Analysis Service PI PE Scheduler
• Runs only on data archive 

(DA) server
• No easy HA option 

___________
• Only reads from/writes to 

single DA server 
___________

• No cache; all history retrieved 
at runtime

Performance: Calculation Engine
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• Stand alone service that can 
run on its own machine

• Compatible with Windows 
Clustering and PIBuffSS

• Can read from/write to any 
number of data archives via 
AF PI Point Attributes

• Data cache for faster input 
retrieval



#PIWorld ©2020 OSIsoft, LLC

AF Analyses PE Tags
• Expression is one continuous 

string with no in-line 
documentation

• Limited troubleshooting tools 
and no 

• Limited scheduling options

Configuration
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• Expressions can use line 
breaks, variables, and 
comments

• More robust troubleshooting/ 
testing tools

• Highly flexible scheduling 
options
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AF Analyses

Configuration: Enter Expressions
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Line breaks, variables, & comments

Example: Heat transfer coefficient
• 14 variables
• Easy to understand names
• Comments 
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PE Tags

Configuration: Enter Expressions
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One continuous string with no in-line documentation

Example: Heat transfer coefficient
• 886 characters!
• Must use tag names and hard coded constants
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AF Analyses

Configuration: Troubleshooting/Testing
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More robust troubleshooting/testing tools
• Intellisense
• Syntax error marking
• On demand evaluation/error check
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AF Analyses

Configuration: Troubleshooting/Testing - Demo
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More robust troubleshooting/testing tools
• Intellisense
• Syntax error marking
• On demand evaluation/error check
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AF Analyses

Configuration: Troubleshooting/Testing
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More robust troubleshooting/testing tools
• Intellisense
• Syntax error marking
• On demand evaluation/error check
• Preview
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PE Tags

Configuration: Troubleshooting/Testing
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Limited troubleshooting/testing tools
• Evaluate, but no Preview
• No Intellisense
• No inline markers
• Limited error messaging; mostly:

• Error -2147219650: PI PE syntax error in Expression. [-12301] 
Performance Equation parsing error

• Calc failed
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AF Analyses PE Tags
• Event triggered: single 

input__________________

• Periodic: per scan class 
_________________

• Output timestamps: 2 Options

Configuration: Scheduling
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• Event triggered: one or more 
inputs

• Periodic: Configurable per 
analysis

• Output timestamps: 4 Options
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Scalability
•Performance

• Add resources to Analysis Service Machine
• Dedicated Analysis Service per AF Server

•Configuration: AF templates
• Build calculation once and reuse easily
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AF Analyses PE Tags
• Only Recalculation through 

command prompt

Functionality: Recalculation
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• Easy Recalculation with 
Backfill option

• Bulk management option
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Functionality: Expanded Expression Library
•39 additional functions

• Exit
• Convert
• TagXxx functions with event-weighted option
• More flexible steam functions
• LinReg and other array functions
• Change tracking functions: DeltaValue, Rate, etc.
• Statistical sampling: Normalrnd, Rand, Poisson
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Migration Strategies
•JIT: Convert as you build and expand AF
•Bulk Conversion for many identical 
calculations

16



#PIWorld ©2020 OSIsoft, LLC

The “Just in Time” Approach
• Convert as you build templates/elements in AF

• Search for PE tags built for the asset
• Add PE Tags into AF; make the source clear

• Example: Pump run time

• Get valuable data into AF immediately, then migrate 
calculation
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The “Just in Time” Approach
•Build Analysis using Extended Descriptor of PE 
tag

• Check PE tag Extended Descriptor dddddddddd
directly in PSE
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Migrating a PE tag: Process Flow

19

Add PE Tag 
to new 

attribute

View Equation

Check 
Functions

Copy/Paste 
Equation to new 

analysis

Unsupported, 
Partially 

Supported, 
Fully 

Supported?

Do not 
migrate

Adjust Function 
Syntax

Parse to get 
tags

For each 
tag: PE 

tag?

Add attributes 
as needed & 

map tags

Find/Replace 
tags with 

attribute names

Evaluate; 2nd

syntax check

Improve, 
Optimize, 
Organize

Evaluate/Preview 
& Compare to PE 

values

Transition PE 
tag to be new 

analysis 
output tag

Decide 
fate of 
PE tag

Backfill analysis 
output & 

decommission 
PE tag

Unsupported

Fully 
Supported

Partially 
Supported

Yes No

Keep

Decom.
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The “Just in Time” Approach Example
• Add performance curve-based KPI to pump
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PE Tag: P8881.HeadRatio

((('240PI0435'-'240PI0384')*2.31/(141.5/('240F.API'+131.5)))/Curve('240FI0421',(0,9600) (400,9600) (500,9600) (600,9500) 
(700,9400) (800,9300) (900,9100) (1000,8900) (1100,8650) (1200,8350) (1300,8050) (1500,7350) (1700,6600)))*100

Equation:

3 of 4 tags already mapped; 
add new attributes for API & 
conversion to specific gravity.

(((‘Discharge Pressure'-‘Suction Pressure')*2.31/‘Specific Gravity')/Curve(‘Flow Rate',(0,9600) (400,9600) (500,9600) (600,9500) 
(700,9400) (800,9300) (900,9100) (1000,8900) (1100,8650) (1200,8350) (1300,8050) (1500,7350) (1700,6600)))*100

Update Equation:
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The “Just in Time” Approach Example
• Improve, Optimize, Organize
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(((‘Discharge Pressure'-‘Suction Pressure')*2.31/‘Specific Gravity')/Curve(‘Flow Rate',(0,9600) (400,9600) (500,9600) (600,9500) 
(700,9400) (800,9300) (900,9100) (1000,8900) (1100,8650) (1200,8350) (1300,8050) (1500,7350) (1700,6600)))*100

Updated Equation:

Issue: Curve function difficult to templatize: 
Numeric constant pairs must be hard coded
Solution: Move these data pairs from the manufacturer’s curve to an AF table and lookup with 
Interpolate operator

(((‘Discharge Pressure'-‘Suction 
Pressure')*2.31/‘Specific Gravity')/
‘Head - Expected')*100

Updated Equation:

+ =
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The “Just in Time” Approach Example
• Improve, Optimize, Organize: The final result!
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Bulk Conversion for very similar calculations
•Same calculations repeated for many tags

• Shift totals or averages
• Flow compensation
• Data validation/cleansing
• Control loop or process limit monitoring

•Look for cases where a single general template 
can cover many PE tags

•Can implement in stand-alone database and 
output tags can be referenced in process 
hierarchies in other databases
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Bulk Conversion Example
•Process Limit Monitoring
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Bulk Conversion Example
•Process Limit Monitoring: Element Template
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Limits stored in 
Table and looked up

Limits above are replicated to each Monitoring 
attribute as children with Limit traits

Calculations are 
standardized on template

TagName and UOM are only required user inputs
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Bulk Conversion Example
•Process Limit Monitoring: Analysis Templates
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Shift and daily averages 
calculated every hour

1 Month averages 
calculated once per day
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Bulk Conversion Example
•Fast migration with single template
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Build skeleton hierarchy in PSE with single 
monitoring element 
(Monitoring\Process1\Reactor1\Production Rate)

Simple configuration for remainder in Excel/PI Builder

Publish
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Bulk Conversion Example
•Process Limit Monitoring Table in Vision
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Presenter’s Information
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