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1. Introduction

.0 Before reading this section, please refer to the following course YouTube video:
OSlsoft Learning: Course Introduction

In this course, we will continue our journey in setting up our AF database. We will explore
additional functionality in working with AF. At this point, before continuing in this course, it is
expected you know

how to navigate between databases and create a new one,
create an element with and without a template,

how to create an attribute from a variety of data references,

how to create a table and obtain data for an attribute,

how to create an enumeration set,

how to organize attributes with categories,

how to create a referenced hierarchy,

the importance of Unit of Measures,

a brief understanding of substitution parameters and their usage,

and how to check-in changes to commit them to the database.



https://www.youtube.com/watch?v=VMXCMulRtyM&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=1&ab_channel=OSIsoftLearning
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2. Working with Attributes

2.1. View Time Series Data — Trend Preview of Attributes

.0 Before reading this section, please refer to the following course YouTube video:
OSlsoft Learning: View Time Series Data — Trend Preview of Attributes

| Database: Velocity Terminals

In this short video, we are going to view attribute data from within the template.

1. Be sure your database is set to Velocity Terminals.
2. Navigate to Elements in the Navigator Panel. We are going to view data from Tank02.

3. Select Elements > Velocity Terminals > Locations > Montreal > Tank02 > Attributes tab.

4, Select one of the attributes with a & (tag icon) to the left of the attribute name and
does not have a value of Pt Created.

5. Right click on the attribute, in this case, we are using the Pressure attribute. Then select
Trend to display the data.

m ' Resetto Temnplate
i_iﬂ] Mew Snalysis
Create or Update Pl Point

(,  Categorize..,
Lirnits...
Forecasts...
Location of Elerment..,

Health of Element...

Tirne Series Data...
E Trend
B 2ddto Trend
Change Display O
Hide Excluded Attributes
[#]  Refresh
53 Copy
Copy Cell

Copy Path
Paste

% Properties

6. Atrend will display. The timeframe of the trend can be modified to reflect the
period of interest.


https://www.youtube.com/watch?v=aN0Q3FpICiE&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=3&ab_channel=OSIsoftLearning
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@ Trend - m] X
Start Time: ‘*-ld ‘E »  EndTime: * ‘E > || =

® Velocity Terminals|Locations|Montreal| Tank02|Pressure
5.58552
9

8

7

6

=¥
23/03/2021 19:19:08

1 day 24/03/2021 19:19:08

Add Attributes. .. Add PI Points... Traces. .. Close:

7. If a quick comparison needs to be made, additional attributes can be added to
the display.

8. Additional attributes can be added through search functionality by selecting

Add Attributes OR by navigating back to the viewer and select another
attribute.

9. Let’s start by selecting an attribute from the same element. In this case, we
are selecting Level by right clicking on the attribute, then select Add to Trend.

Deployment Id 7e03bBEEOHB48638497 a89af367459a

) v FReferh 3 HewElement -
Tankaz

General  ChidElements Altrbutes Ports  Analyses  Hotficabon Ruies Verson

& Datacenter

010111570 00-00:00
010111570 00-00:00

240312021 15:10:45

—_—
e 8- e gt S P s

04032021 18:50:17
2410312021 18:10:45

2

23/3/2021 19:2430 24032021 18:24:30

Add Atiibukes.., | | AddPIPaiis... | Tracss, Cose

10. The Trace button at the base of the trend allows toggling attributes off and on.
11. Now, let’s add an attribute from another element.

12. Start by removing the level attribute from the trend.



05/04/2021 15:34:13 ‘

Add Attributes. ..

Add PI Paoints. .. | Traces. .. | Close
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—— 7 =al=

velocity Terminals|Locations|Montreal| TankD2|Pressure (PISRVOL\elocity Terminals)

gl 1

13. Select Add Attributes, an Attribute Search will display. Enter Pressure for
Attribute Name, select Tank from the Template dropdown then check Search

Sub-Elements. Select Search.

Attribute Search

Server: [@rrsrvn: ~|

Database: | @ velocicy Terminals ~ | = e

‘where
Attribute name: [#pressure® ]
Aktribute description: [ |
Attribute category: <ty =
Attribute valus bype: <Anything> e

Maximum results: |

1000

Element Criteria

Search Rook: ‘SDern‘yseam‘J root efement

| Search Sub-Elements

Mame: ‘ |
Description: ‘ |
Categary: <All> of s
Template: Tark v
Type: Aty ~
|The search Found 2 Attributes matching the search criteria,
Yelodty Terminals Group by
| Fiter
|f | @K Name ) Yalue Path
B Category: <Mone
¥ Pressure 4,0549 bar Velocity Terminals\LocationsiMantreali TankD4|Pressure
B | & Pressure 3.9224 bar Velocity Terminals\LocationsiMantrealt TankD2|Pressure
B | ¢ Pressure 2.4024 bar Velocity Terminals\LocationsiMantreal TankD3 | Pressure
B | ¢ Pressure 2.6199 bar Velocity Terminals\LocationsiMantreali TankD1 |Pressure
B | ¢ Pressure 6,458 bar Velocity Terminals\Locations! Tokyo! Tank0a|Pressure
B | ¢ Pressure 5.5751 bar Welocity TerminalsiLocations) Tokyo\ Tank07 |Pressure
B | & Pressure 6,1293 bar Welocity TerminalsiLocations) Tokyo\ Tank0S|Pressure
B | ¢ Pressure 10,689 bar Welocity TerminalsiLocations!Sydney TankDs|Pressure
B | & Pressure 7.1193 bar Welocity TerminalsiLocations!Sydney TankD9|Pressure

14. Select Tank06 (by selecting the line — verification by the line being highlighted)
under the location of Tokyo followed by clicking OK

15. The two traces will appear on the trend to allow an easy comparison.
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@ Trend

[m] X

Start Time: ‘*-lh HEﬂm End Time: |* HE” 2 ‘

@ Velocity Terminals|Locations|Montreal| Tank02|Pressure O Velodty Terminals|Locations|Tokyo|Tank06|Pressure

8

1/\/

2
05/04/2021 14:53:37 1 hour

05/04/2021 15:53:37

Add Attributes... | |Add FIFoints... | | Traces... ‘ ‘ Close:

16. By clicking Close, the display will close.



PAGE 10 OF 155

2.2. Configuration of Retrieval Methods for Attribute Values

Client applications request attribute values for a specific time or for a time range. For example,
in Pl Vision, the display can optionally provide a time range context (a time range symbol, such
as a trend, must be present on the display to enable reception of a time range). You typically
configure the data reference to expect either a time or a time range. The attribute value will
then be either:

e The value of the point at a specific time (functions similar to those associated with
Pl Datalink).

The following table describes the available options for the By Time value-retrieval
method in the Pl Point Data Reference window.

Option Description

After Returns the first recorded value after the time
requested by the client application.

At or After Returns a recorded value at the time requested by the
client application. If no value exists at the specified
time, returns the next recorded value.

At or Before Returns a recorded value at the time requested by the
client application. If no value exists at the specified
time, returns the previous recorded value.

Automatic A continuous point (step attribute = 0) is treated as
Interpolated, whereas a discrete point (step attribute
= 1) is treated as At or Before.

Before Returns the first recorded value before the time
requested by the client application.

Exact Time Returns a recorded value at the time requested by the
client application. If no recorded value exists at that
time, an error is returned.

Interpolated Returns an interpolated value for the time requested
by the client application. Discrete points (step
attribute = 1) carry the previous value forward.
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Not Used in time range calculations only. If the client
Supported application sends a time instead of a time range, Pl AF
returns an error message as the attribute value.

Time Range Used in time range calculations only. Creates a default
time range to use if the client application sends a time
instead of a time range. If you choose this option, you
must type a Pl relative time expression in the Relative
Time field. See Create default time ranges for element
attributes for details.

Time Range Used in time range calculations only. Specifies a time
Override range that always overrides the time range supplied
by the client application.

The result of a calculation on the point's values over a time range. For example, the
attribute value could be the average of the point values over an hour.

The table below describes the available options for the By Time Range value-
retrieval method in the Pl Point Data Reference window.

Option Description

Average Returns the average value over the
time range.

Count Returns the event count over the

time range, when Calculation Basis is
set to Event Weighted. Returns the
sum of event time duration over the
time range, when Calculation Basis is
set to any of the time weighted
options.

Delta Returns the difference in value from
the end of the time range to the
start of the time range.

End Time Returns the value at the end of the
time range.
Maximum Returns the maximum value over the

time range.




PAGE 12 OF 155

Note: The timestamp value displays
the time that the maximum value
occurred.

Minimum Returns the minimum value over the
time range.

Note: The timestamp value displays
the time that the minimum value
occurred.

Population Standard Deviation Returns the population standard
deviation over the time range.

Range Returns the range of values over the
time range (Maximum-Minimum)

Standard Deviation Returns the standard deviation over
the time range.

Start Time Returns the value at the start time of
the time range.

Total Returns a totalization over the time
range.

See also Configuration of retrieval methods for attribute values in the OSIsoft Documentation.


https://docs.osisoft.com/bundle/pi-server/page/configuration-of-retrieval-methods-for-attribute-values.html
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2.3. Create a 2HR Average using Retrieval Options

0 Before reading this section, please refer to the following course YouTube video:
OSlIsoft Learning: Create a 2HR Average using Retrieval Options

‘ Database: Velocity Terminals

1. We are still using the Velocity Terminals database.
2. Navigate to Library > Templates > Element Templates > Tank
3. Navigate to the Pressure Attribute.

4. Inthe previous lesson, Value retrieval modes were reviewed. At this time, we
will work with some variations of retrieval modes.

5. Pressure is critical in our process, so we want to track the two-hour average
pressure.

6. From the viewer screen, right click on Pressure and select New Child Attribute.

7. Rename to 2HRAvgPressure to represent the 2-hour average of the pressure
attribute.

8. Open the Settings screen.
9. Select Pressure as the attribute.

10. This child attribute is based on the Pressure attribute. Note the substitution
parameter usage when selecting Pressure (denoting the parent — child
relationship: |Pressure).

11. Under Value retrieval methods> By Time: select Time Range Override, since we
are wanting an average over a period of time.

12. In the Relative time box, enter -2h to indicate a period of two hours.
13. In the By Time Range drop down box, select Average.

14. In the Calculation basis: drop down box, event and time weighted options exist.
In this instance, we are selecting Time Weighted.

15. The Min percent good box allows you to eliminate/filter out bad value
associated with the Pressure attribute. By default, the field is set to 80%.


https://www.youtube.com/watch?v=XQze09a4Tpw&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=3&ab_channel=OSIsoftLearning

Pl Point Data Reference

Diaka server: “aServerts

O Tag name:

®) attribute:

Uik of Measure

Source Uniks:

Yalue retrieval methods

By Time:! Time R.ange Override
Relative kime: -zh

By Tire Range: Bverage
Calculation basis: Time Wweighted
Min percent good: a0

Presview

Example instance: Select example instance

Configuration: |

Value: |

Read anly
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16. Prior to accepting (check in) the results, verify the 2-hour average pressure
correlates with the pressure that we are experiencing.

17. Navigate to one of the Tank assets.

18. Select Elements in the Navigator Pane = Velocity Terminals = Locations =

Montreal = Tank01

19. Select Pressure and the child attribute 2HRAvgPressure, then select Trend.
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Tankd1
General Child Elements  Attributes Ports  Analyses  Notification Rules  Yersion
Excluded attributes are hidden.
|Fu9'('£.|’
|2 2] 2 e ~|yalue
=] Category: <None>
& B £ Capacity 22000 US gal
L =1 Density 3422 kafL
;om & Level 20,37 %
L =] Mass 5,8065E-+07 kg
L =1 Night Shift Operator Bob
B m€ | F Notification Email Address Pt Created
om ¥ PlServerTest Cannot retrisve the refer
;@ ¥ Pressure 2,5953 bar
[7 2RARIEEE [0 osetto Template fo1.005 o
® Sl breddt ¢ Create or Update Pl Point e
= B =l picode S Categorizen Py
Ll =] Tank Level Informati Location of Element... TankDl is located in Mont
= =l Tank Hame Health of Element... Tank01
0m ¥ Temperature B Tend PI Data Archive ‘%@PI 5
L] =1 volume B Addto Trend 16,968 m3
Showy Excluded Attributes
[&] Refresh
Ha  Copy
Copy Cell
Copy Path
& Properties

20. Upon reviewing the trend, the 2HRAvgPressure should be in line with the
Pressure value. In this trend, it appears the 2HRAvgPressure is much higher
than anticipated. Close the trend and review the attributes.

@ Trend - m} ®

Start Tme: [*-1d [E[*] ena time: [+ B = [=]=

® Velocity Terminals|Locations| Montreal| TankD1 |Pressure © Velocity Terminals|Locations|Montreal Tank01|Pressure| 2HRAvgPressure
2.59526 607515

70

60

-10
30/06/2021 14:25:32 1day 01/07/2021 14:25:32

Add Attributes... || Add PlPonts,., | | Tras...
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21. It looks like we did not verify the UOMs for the two attributes were of the same
unit. Navigate back to the library and update the 2HRAvgPressure attribute to

bar.

22. Check-In to save the changes to the database.

(j?-f Fressure

Z.5953 bar

] <% ZHRAvgPressure

61,009 psi

23. Refresh the screen.

24. Verify new child attribute is added to the attributes for the tanks.

25. Navigate to Elements > Velocity Terminal > Locations > Sydney > Tank08.

‘U m
om

&F Coz

=] Density

F Level

=1 Mass

=1 Might Shift Operator

¥ Motification Email Address

&F Pressure

E <7 ZHrAwgPressure

=1 Product

PE Created
Mo Data

0.36 %

Data was not available For attribute 'Density’,

Bob
Pt Created

6.7786 bar

17,1745 bar

04/03/2021 1.,
24/03/2021 2...
24f03/2021 2...
24{03/2021 2.,
01/01/1970 0.,
0403/2021 1...
24f03/2021 2...
24/03/2021 2.,

01/01/1970 0.,

26. Trend the Pressure and 2HRAvgPressure to verify the two are as expected.
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2.4. Syntax for Relative Paths

Before we look into the details of the syntax used for relative paths, let us briefly
summarize the difference between relative and absolute path.

Especially for the configuration of attribute templates we need to consider where to
use relative or absolute references. When do we need which kind of reference?

e Relative references are used when we are looking for something relative to the current
element. Example: We need an attribute from the respective parent element of each
element.

e Absolute references are used when the attribute should be coming from the same
element for each element from a template. Example: We need an attribute from an
element from another branch of the hierarchy. All elements from the template require
the attribute from that same element.

With the Attribute Search we create absolute references, for example:
\\System\Database\Element | Attribute. Those can also be changed manually to
relative references if needed following the syntax rules shown below. The single
period (.) can be used to replace parts of the path with the current object, for
example modifying the absolute path above like this
\\.\Database\Element|Attribute makes it server relative.

e Use a double period (..) to indicate the parent object. The following example
references Attributel of SiblingElement that is in the current database:

.\SiblingElement | Attributel

For referencing an attribute of the parent element itself, the following syntax can be
used:

.\|Attribute

e The single period (.) represents the current object. You can use it to create a
relative path from the current object. For example to reference an attribute
of a child element:

\SubElement | Attribute
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e When the current object is a Pl AF attribute, a single period followed by a
backslash (.\) represents the owning Pl AF element. For example:

\|Attributel

e Asingle period followed by a vertical bar (.|) references a child Pl AF attribute,
for example:

.| Attributel | Attribute2

e When the current object is a Pl AF element, a relative path is created from the
database, for example:

\Element1\Element2 | Attributel

See also Indirect Pl point references in the OSlsoft Documentation.


https://docs.osisoft.com/bundle/pi-server/page/indirect-pi-point-references.html
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2.5. AF Attribute Properties

When attributes are created, there are four associated properties (configuration
item, excluded, hidden, indexed). You have the option to set those properties for

each element attribute.

In case of an element derived from a template, the properties of the attributes
cannot be changed any more except for the Exclude property:

Group by: Category [_| Template

Mame: |Capacit5-' |
Description: |
Properties: Configuration Item b
Categories: aﬁun Item

Default UOM: [ Hidden

T [] Indexed

Default Value: |znuuu Us gal |
Data Reference: | <Mone W |

Configuration ltem

You assign the Configuration Item property to an attribute with a constant
value that represents inherent properties of an asset (e.g. a device serial
number). In Pl System Explorer, configuration attributes are marked with a
pencil icon (#).

When you change the attribute value of a configuration item Pl System

Explorer automatically checks out the attribute. To commit the change, you

need to H,r Check In

Indexed

Indexed attributes are attributes that are optimized for fast search results
and fast value retrieval. You can only index attributes whose values are
stored in the AF database. This means that you cannot index attributes that
get their values from PI point data references or from linked table references.

Excluded

In situations where not all attributes in an element template apply, attributes
that are not applicable can be excluded.

Example: only some of the tanks have a second container coating. Set the
attribute for the material of the second coating to Excluded property for the
tanks with a single coating.

Hidden

The Hidden property is useful if an attribute is being used to hold an
intermediate result, such as a table lookup result that can then be retrieved
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by a Pl point data reference, or is being used solely to populate a tag name in
a substitution parameter.

2.6. Use of Attribute Properties

.0

Before reading this section, please refer to the following course YouTube video:
OSlsoft Learning: Use of Attribute Properties

| Database: Velocity Terminals

This video explores the use of attribute properties.

We will continue using the Velocity Terminals database. Right now, there are several attributes
for the Tank template. In this video, we are going to assign attribute properties for specific use

cases.

The first attribute property is Configuration Item:

The Capacity attribute for a tank is considered as a constant that represent an
inherent property for the tanks at Velocity Terminals. The value will always be the
same except for a change of the equipment itself. Capacity changes should require a
Check-Out and Check-In sequence in AF.

To implement this:

Open the Velocity Terminals database in PSE and navigate to the Tank template in

the Library.

The Capacity attribute is a constant and falls under the Configuration Item property.

Select the Capacity attribute, then from the configuration pane, select Configuration
Iltem under Properties.

Marme:
De=cription:
Properties:
Caktegaries:
Default LICR:
Yalue Twpe:

Default Yalue:

Zapaciky

Configuration Item j
™| Configuration Ikem
[ Excluded

[ Hidden

[ Indexed

[] Manwal Daka Enkry

T gal



https://www.youtube.com/watch?v=Z6wMNM7qeQI&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=4&ab_channel=OSIsoftLearning
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Check-in the change.

Now, verify when a change is made to the Capacity attribute, the element is
denoted with a change and requires a check-in.

Navigate to Elements in the Navigator Pane, then traverse the hierarchy to Tank01
(located under Locations > Montreal).

Switch to elements and select Tank01. Change the Capacity from 20,000 to 22,000.

Notice, that the Tank01 element has been checked out. It is marked accordingly in
the Asset tree ~@ .

If you select the element Pl System Explorer status line displays details of the
checked out element:

|Tank01 Checked out to PISCHOO L studentd1 at 01,/04/2021 18:30:59 from PISRWIT CranenPISCHOOL student0l

At this point, the change can be accepted (Check In) or rejected (undo Check out).

This was one of the requirements given to us from the Plant Management to
prevent unnecessary changes.

We will accept the changes, to accept the change made to the Capacity attribute a
check in is required.

If the changes need to be rejected:

Click on Undo Checkout button “ in the toolbar to revert to the initial setting.

Undo Check Out - YWPISRWITWelocity Terminals

Marme Change This Session  Path Twpe User
¥ Tankot Edited True Welocity TerminalsiLocati...  Element PISCHOOL skudent0l

| Undo Check Guk

Click Undo Check Out

The next property covered will be Excluded:

Only the first tank in every location of Velocity Terminals (Montreal, Sydney, Tokyo)
has a dedicated night shift operator. Add attributes with the operator names, which
should only exist for tanks Tank01, Tank05 and Tank08.

In the Tank template, add an attribute named Night Shift Operator and make it a
string.
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Give the attribute a Default Value of Bob. This will add the Night Shift Operator to all
tanks using the Tank template.

Marme: [Hight Shift Operator

Descripkion: I

Properties: I “Mone= j
Categories: I
Default UoM: I{Nnne} j
Yalue Type: ISI:ring j
Defaulk Yalue: IB:::I::

Diata Reference: I::Nu:une:: j

Check-In changes.

Navigate to Elements in the Navigator Pane, then perform an attribute search for
the Night Shift Operator attributes under Locations.

Search | Wiew  Go Tools

Elernent Search...  F3
Attribute Search..,

I i)

Tag Search..,

Welocity Terminals

Enter Night Shift Operator to the attribute name, then select Locations from within
the attribute search, select the ellipse ( ... ) to the right of the Search Root.

| Attribute Search

- X

| Server: @ prsruot
| Database: @ velocity Terminals ol
| where

Attribuke name: ‘nght shift Operator v |

Attribuke description: ‘ |

Attribute category: <Ay s =

Attribute valus type: <Anything> ~

Mazimum results: ‘ 10|

Element Criteria

1=l ooty DG Y BEAMN FOO! e 2arch sub-Elements
Search Root: | Speci) A rook element [+ Search Sub-Element:

Name: | ‘
Elemnent Browser x
Description: | ‘
& Elements
. » search ysl
Category: <All= & (J Copied Elements
Template: <all= [ & Moved Elements o
o (3 PI Servers
Type: Any [ (J Referenced Elements i
[z (F Velodity Terminals
Search results: ‘The search found 22 Attribubes matching the search criteri [+ (J Divisions
&5 Elements elodity Terminals g Locations Graup by: [] Category
-(3 Copied Elements ‘Fﬂw o -
-3 Woved Elements
-8 PI Servers ‘i 1| @ B Name Time Stamp Path @ | bl
-8 Referenced Elements 7 Pressure 1042021 18.., | velodity TerminalklLacationsyay. ..
-3 Velodity Terminals ¢ B | &F Pressurs 01j042021 18.., | Yelodity TerminalsiLocationsiSy. .
s B | gF pressure 01042021 18... | Copied Elements) Tanki3|Press...
m =1 Dradick oK Cancel

AT AN | Maced Flamanted Tanknd Drad ok

Press Search, then OK.

Select all the tanks to return them from the search.
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Only 3 of the tanks have a Night Shift Operator.

Element Attribute Search Results 1
Group by: ¥ Categary

o~
|/ * @ B Name valus Path {8 |
a Category: <None>

B =] Night Shift Operatar Bob Yelocity Terminals\Locationst Takyal Tanka7 Might Shift Operator
B = Might Shift Operator Bob Velocity TerminalsiLocationst Tokyo| TankDa|Might Shift Gperator
= =1 Might Shift Operatar Baob Yelocity Terminals\Locations) Takyo|Tank0S | Might Shift Operator
B = Might Shift Operator Bob Velocity TerminalsiLocationsSydney!|Tank10[Might Shift Cperator
B =] Night Shift GOperatar Bob Velocity TerminalsiLocations|Sydney|Tankng|Hight Shift Operator
B | =] Might Shift Operator Bob Velocity Terminals\Locations)Sydney|Tankig|Might Shift Operator
B = Might Shift Operator Bob Velocity TerminalsiLocationsiMontreali Tank04|Might Shift Operator
= 2] Might Shift Operator Baob Yelocity TerminalsiLocationsiMantreal TankD3|Night Shift Operator
B = Might Shift Operator = i\esa o nsiMontrealiTanknz |Might Shift Cperator
B | =] Night Shift Operatar Bob L] InsiMantreal Tanka |Might Shift Operatar

(L, Cateqarize...

B mend

B addto Trend

[2]  Refresh

53 Copy

Copy Cell
Capy Path
| % Properties

Start working through the tanks individually (or multiple rows by selecting them with
the control or shift key) and update the Night Shift Operator for the tanks without a
night operator (Tank02, Tank03, Tank04, Tank06, Tank07, Tank09, Tank10).

Select Properties and set Excluded. Click on OK.
The change applies to all the selected attributes.

Now, change the names for the first tanks in Tokyo (Akane) and Sydney (Alex):

Elements Element Attribute Search Results 1
=) 5 Elements
Bl (3 Welocity Terminals
- (F Divisions
1 (5 Distribution |f * @ £ Name Yalue Path
; - (3 Receiving = Category: <Mones
B (@ Locations
B 5 Mortreal = =1 Might Shift Operator ‘elocity TerminalsiLocations' Tokyol Tanki? |Might Shift. Gperator
- (F Tank0l =1 Might Shift Operator ‘elocity TerminalsiLocations’ Tokyol Tankoe|Might Shift Operatar
#
""" g ;anﬁg = =1 Might Shift Operator Akane Welocity TerminalsiLocations) Tokyol Tankos|Might Shift Operatar
..... i
..... 53 Tanko+ = 1 Might Shift Operatar Yelocity Terminals\Locations)Sydney Tank10|Might Shift Operator
@ Sydney B | =] Might Shift Operator Velocity Terminals\Locations!,Sydney) Tank09|Might Shift Cperator
----- TankDg
_____ g Tankns = =1 Might Shift Operatar Yelocity Terminals\Locations)Sydney! TankDa|Might Shift Operator
I Wi Tanklo =1 Might Shift Operator ‘elocity TerminalsiLocationstMontreall Tanki4 Might Shift Operator
B- G T;WD » = =1 Might Shift Operator ‘elocity TerminalsiLocationsiMontreall Tankn3 Might Shift Operator
TankDs
Tanka6 ] =1 Might Shift Operator Welacity TerminalsiLocationsiMontreall Tank0z [Might Shift Operator
""" YT Tarko? = =1 Might Shift Operatar Eob Yelocity Terminals\Locations\Mantreall Tanko1 [Might Shift Operatar

Bl (53, Element Searches
*;‘{, Element Attribute Search Results 1

Click on Check-In. Then click on Refresh. Now the search returns only the non-
excluded attributes for Tank01, Tank05 and Tank08.

Select the tank elements individually and observe what is displayed for the Night
Shift Operator.

For all but Tank01, Tank05 and Tank08, Excluded should be in the Property field:



Mame: |Night Shift Operatar
Description: |

Properties: Excluded
Categories: |

Crefault LICM: <Mone>

Value Type: Skring

value: |E:-:|:Iuded

Display Digits: |—5

Data Reference: <honez

Current attributes for Tank02 lists Night Shift Operator:

Tank(2
General  Chid Elements  Attributes  Ports

Analyses  Motfication Rules  Yersion

Lsiter Fd
|i 4 @ @ 8 Name & Yalue Time Stamp~ §03 |
= Category: <Mone:=

# = =] Caparity 30000 US gal 010171970 00:0...

@ =] Density 3922 kgjiL 01/01/1970 00:0...

= < Level 3611 % 01042021 18:4...

] =] Mass 1.4811E+08 kg 01/04/2021 18:4...

= i =1 Might Shift Operator Efm&;\ded 01/01/1970 00:0...

B B4 | ¢F Notification Email Address Pt Created 04/0z/2021 01:0...
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To eliminate it from the individual tanks where excluded, it is necessary to update

the display properties of the elements.

Under Tools > Options select the General tab and uncheck the Show Excluded

Attributes option.

Options

General  Time Context  Server Opkions
] orly show database Check-In dislog when Shift key is down,
] orly show database Undo-Checkout dialog when Shift key is down,

Display Asset Server Mame in Title Bar

Mazximum Tree Branch Page Size:

Mazximurn Query Size:

Reset file open prompts ko the defadlt setting:

[] Use Source Unit-0f-Measure For attribute display.

Display UoM Group:

[] show Exduded Attributes,

Use DisplayDigits For Attribute and AttributeTemplate values

<Mane >

Click OK. Select the tanks individually again and observe what is displayed now for

the Night Shift Operator.

Tank02 after updating the display option:
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Tank02
General  Child Elements  Attributes  ports Analyses  Motification Rules  Yersion

Excluded attributes are hidden.

|H)Q‘er
|f ¢t @€ B Name &) Yalue
= Category: <Mome=
# B =l Capacty 530000 Us gal
= =] Density 3422 kgL
] & Level 77.51 %
= =] Mass 3.012E+08 kg
O B4 | ¥ Notification Email Address Pt Created
| &F Pressure 9.0127 bar
= =1 Product HC1500
Hidden:

The tag name convention for process values at Velocity Terminals is the abbreviation
“.PV” at the end of the tag name. The abbreviation should be defined in an AF
attribute, but the attribute should not appear in Pl Visualization Tools or in PI
System Explorer Searches.

The PVCode is set-up to help during the creation of Pl Point creation or look-up.

As this attribute is an intermediate it is unnecessary to any end users, let’s mark it as
a Hidden attribute.

Mame: IF‘\.-'Cude

Description: I

Propetties: IHidden j
Cateqaries: I
Ciefaulk LISM: I{None} j
Yalue Type: IString j
Defaulk Yalue: IF"-.-'

Data Reference: Ic:Nu:une:b j

Check-In the new attribute.
Notice that the PVCode attribute is marked as hidden % = Peede

Navigate to Elements in the Navigator Pane.

Perform an attribute search (search > Attribute Search) for all attributes using the
Tank template that start with P*. PVCode is not returned.



Aitribute Search
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X
Server: UPISRVUI Connect
Dakabase: Evelocity Terminals )
where
Attribute name: [P ]
Attribute description: | |
Attribute category: [ <amy= v
Attribite value bype: [ <anything= ~|
Maximum results: | moul
Element Criteria
Search Rook: ‘ioer.a‘ysearfh root element " ‘ Search Sub-Elements
Marne: ‘ |
Description: | |
Category: | <All> v s
Template: ‘Tank ~ | Cancel Search
Type: ‘Any v |

|The search found 22 Attributes matching the search criteria.

Welocity Terminals

|:‘=ﬂ‘e-'

Ll

b

2| ¢|m| B name

7 B | ¥ Pressure

# Pressure

&F Pressure

=] Product

=] Product

=] Product

=] Product

=] Product

=] Product

=] Product

=] Product

=1 Product

=] Product

=] Product




2.7. Column Visibility in Viewer Pane
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| Database: Velocity Terminals

The fields in the viewer pane can be modified. Continue in Velocity Terminals database,
navigate to Elements = Velocity Terminals = Locations = Sydney = Tank08. The column

visibility can be modified to view the timestamp for the attributes.

Step by step:

1. Click on a Tank08 under Sydney in the Browser pane

Click on the Attribute tab in the Viewing pane

@ WPISRVONWelacity Terminals - PI System Explorer (Administratar)
File  Search View Go  Tools  Help

(@ Database [ OueryDate ~ U @ [P Back () [H, Checkln ¥} (] Refresh | (3 New Element + = New Attribute
Elements Tank08

& Elements General child Elements  Aftributes  ports  Anslyses  Motification Rules  Version
=l (J Welocity Terminals

~ (3 Divisions

- (3 Locations [er
& @ Martreal [ 1oltlm & 8 nane =y
H - ﬂ| VPISRVO1 Welocity Terminalsivelocity TerminalsiLocations i

- (3 TankDz B = Category: <hlans=
- [ TankD3

P =1 Capacity 535

= =1 Density 21

. ] & Level 37
- @ Tankio @ =1 Mass 1

e @ Trkun

Right click on the header in the Viewing pane and select Column visibility>Time
Stamp

Tank08

General ChildElements  Attributes  ports  Analyses  Motification Rules  Version

Fitar
213 &R Name Yalue
‘ ﬁ Cateqarize..
=] Category: <Mane>
Location of Element.., -
s - | Heslth of Elernent... {35000 U5 gal
= =1 Densit :
i [ Column visibiliy v |[¥] configuration Item Indicator
B |l Collapse Al [v] Quality Indicator
= =1 Mass Expand All [¥] Template Indicatar
= =1 Hight Shift Operatar Hide Excluded Attributes [¥] Analysis Indieator
#]  Refresh
0 8% | ¢F Notification Email Ad 8 Refres E Hidden Indicator
7| Hame
8| e & pone [+]
X Delete All o] value
- = elete All..
=1 Product ] Time Stamp
= B =] pycode Display Digits
= =1 Tank Level Information Value Type
m =1 Tank Home Description
Caty
o= & Temperaturs steanry
Configuration ltem
= =1 vol
e Manual Data Entry
Trait:
Unit OF Measure
Data Reference
Settings...

4. Now you have the Time Stamp added to the Viewing pane. This one is especially

useful since the PSE does not show the current time for performance purposes.
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To update the values for the attributes you need to do a Refresh. With the Time
Stamp being visible you have a time context for the values.

2.8. Bulk Editing in PSE

| Database: Tank Farm

Categories and Multi-select Editing

When working in PSE, it can be tedious to edit objects one-by-one; however, there is are
techniques to edit multiple objects at once. We already performed a multi-select edit when we
assigned categories to the templates.

Approach: In the Tank template, assign categories to multiple attributes at the same time.

1. If you are not in the Library view press the Ctrl+3 key combination

2. Then select the Tank Template under Element Templates. Click on the Attribute
Templates tab.

3. Select the Group by: Category check box. So far we don’t have any attribute categories
and all attributes are grouped under <None>.

(Note: an attribute can belong to multiple Categories.)

Tank

General  Attribute Templates  ports  Analysis Templates  Motification Rule Templates

| Group by: Cakegory ||:| Template

| Fiter 2o | Mame: | |
Mame ) Description: | |
= Category: <Mones [ Properties:
24 Capacity Categories; | | =]
DefFaulk UCk:
Density
Yalue Tvpe:
Lewvel
Default value: FPrage F7 fo show (e Texd lisualzar of. .. |

6@ Mixing Speed

Might Shift Operatar

Display Digits: -5 |

Data Reference:
Product
Settings. ..

4. First, we want to categorize the attributes associated with Operations. Select the
Capacity Attribute, hold down the Ctrl key and select the Night Shift Operator Attribute
so both Attributes are selected. Right click and select Categorize...
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Tank

General Attribute Templates  parks  Analysis Templates Mot

|&‘Per

Mame

= Category: <Mone>

=4 Capacity
=4 Density
G Level
65 Mixing Speed
=5 Might Shift Cperatar
[T, Categorize..,
= Product =
B3y Copy
Copy Cell
Copy Path
> Delete..,
1 Propetties

5. Inthe Categorize window click New Category... and type the name Operations in the
Attribute Category Properties window. Click Check In and OK.

Categorize .

IUse the checkboxes to assign categories:

Mame Description

“ Attribute Category Properties O by

General

Mame: |D|:leratinns|

Description: |

Type: |Attribute Category

Securi

Mew Category...

Cancel Apply Chedk In

6. We can see the two attributes are now grouped under the category Operations.
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Tank

General  Atbribube Templates  ports  Analysis Templates  Motification Rule Templates

|ﬂ‘2‘ﬂr

|.é’ i &K name | Diescription

= Cateqgory: <Mone=
=g Density

< Level
GE Mixing Speed
=g Product

= Cakegary: Operations

& E = Capacity

=@ Might Shift Operator

7. Of the remaining attributes we would like to group those with Pl Point Data Reference

into a category Production Data. To make an easier multi-selection, we sort the
attributes by Data Reference by clicking on the header of the Data Reference column
(use the gear icon to display the Data Reference column if it is not shown). Now we can
select all Pl Point DR attributes by clicking on the first one on the list (Level), holding
down the Shift key and clicking on the last one on the list (Mixing Speed). This is
particularly useful when there is a longer list of attributes to categorize.

Tank

General Attribute Templates  porks  analysis Templates  MNotification Rule Templates

‘Fﬂfﬁr

|f i/%|& Name Description Default value Data Reference

= Category: <Nones

= Product HC1500 <Mones
<7 Level 0.00% I Point
6§ Mixing Speed 0 rpm PI Paint
=g Density 0 kglL Table Lookup

= Category: Operations
& =g Capadity ous gal <Mone

=g Might shift: Operator Bob <Mone>

Let us now apply a slightly different method. Select the attributes Level and Mixing
Speed. This time we want to use the Configuration Panel to apply the configuration.
Notice that the name field shows both selected attributes. Only those fields which are
configured identically are active (Caution: the Settings... button is actually active.
Clicking it resets the existing configuration.) and can be configured for all the selected
attributes at once. We can click the folder symbol to the right of the Categories field to
choose a category for both attributes.



Group by: Category [ Template

Marie: |Leve|, Mixing Speed |
Descripkion: | |
Properties: <Mone = bl
Cateqgories: |

Default LoM:

Yalue Type: Dauble w
Default Yalue: ] |
Display Digits: -5 |
Data Reference: PI Paint w

Setkings...
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9. The Categorize window opens up again. Now it shows the available category. We create
another new category and name it Production Data.

Categorize

X

Use the checkboxes bo assign categories:

Mame

O

Operations

Description

i Attribute Cateqory Properties

General

Marne: |F‘ru:u:|uu:tion Data|
Description: |

Twpe: |F\ttribute Cakegory

Security

Mew Categary...

Cancel

Apply Check In

10. Click Check In and OK and again OK.

Tank

Genersl  Attribute Templates  Ports  Analysis Templates  Natification Rule Templates

|Eﬁ‘er

ZEEE]

Mame

Description

Defaul: value

Data Reference

rd

=

=2 Category: <Mone>

Product

=g Density

= Category: Operations

=@ Capadity

Might: Shift Operatar

= Category: Production Data

E < Level

Mixing Speed

HZ1500

0 kil

ousgal

Bob

0,00 %

O rpm

<hone >

Table Lookup

<Mone >

<hone >

FI Paint

FI Paint



Some Tips for Bulk Editing of Elements
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The Browser pane does not allow multi-selection, so we need to display the objects we want to
select in the Viewer pane where this is possible. Here are some examples how this can be

achieved:

e The whole element tree can be displayed in the Viewer by selecting Elements. This can
be useful for selecting elements which are not child elements of the same parent at the

same time.
Elements Elernents
& Elements
[ ﬂ Building & Saarch
e [ Tankal
G Tankaz B 21 Mame &) Categary Template
Sl (5 Bglding iB <8 | G Buldng & Buildings Euilding
TankB1
g ezl B | Tankal Tanks Tank
S (@ Buildngc [ e B | Tankaz Tanks Tank
g :an:g -/B | (@ BuidingB Buildings Euilding
an ]
& Takc: |l B | Tankbl Tanks Tank.
o (P Datadrchive | L B | G TankB2 Tanks Tank
=} Element Searches
& <@ | (@ Buiding C Buildings Building
-------- = F Tank:<l Tanks Tank with Foam Sensor
-------- = F Tankc2 Tanks Tank with Foam Sensor
-------- = (F Tankca Tanks Tank with Foam Sensor

(F Data Archive

e An Element Search can be performed to selectively list elements. For example we can
search for all elements using the Tank template. In the screenshot below the search
results have been additionally grouped by template.

Elernents Elerment Search Results 1
i Elements Group by: [] Category Template
= ( Building & itar o -
G Tankal
B Mame Category 45! |
-+ (5 Building B B (3§ Template: Tark
G TankB1l
& Tarkez B | g Tankal Tanks
= (F Building C G Tankaz Tanks
""" & Tankcl GP TankBl Tarks
...... G Tankcz
...... G Tarkcs B | g TankEz Tanks
- (1 Data Archive B & Template: Tank with Faam Sensor E
(L%, Element Searches
:
E----*ﬂ Element Search Results 1 @ Tankcl Tanks
...... & Tarkal B | g Tankcz Tanks
""" @ TankA2 B | g TankCs Tanks
------ (J TankEBl
------ G Tankbz
------ G TankCl
------ G Tankicz
------ G Tankic3
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3. Substitution Parameters Revisited

3.1. Advanced Substitution Parameters

Not only can substitution parameters resolve to the name of an AF object like an
attribute, but also to the value of an attribute.

Imagine the Velocity Terminals example again. Imagine the tag names are always
built the same way following this tag naming convention:

15Tank01TS.PV

LocationCodeEquipmentNameMeasurementType.DataType

Where

LocationCode = Code for the location (ex.: Montreal is 15)

Equipment Name = Equipment name (ex.: TANKO1)

MeasurementType = Measurement type (ex.: TS for temperature sensor)
Data Type = Type of data (ex.: PV for process value)

This could lead us to determine that the Tank01’s temperature would have its tag
named 15TANKO1TS.PV. With that in mind, substitution parameters make it possible
to configure the temperature attribute at the template level in such a way that any
newly created tank in the AF hierarchy would automatically see its temperature
mapped to the correct Data Archive tag. The idea here is to have all the required
information somewhere in the structure so the attribute can reconstruct the tag
name depending on where it is in the hierarchy. A solution to the above tag naming
convention would simply be to add an ID attribute under the city name element.

(3 Velocity Teminals
(@ Divisions
= (§ Locations
- & Montreal ——> [£] SitelD 15
: b (G Tank
- () Tank02
- () Tank03
b (1 Tank04
§ Sydney
- G Tokyo
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Then, the level attribute could be built using the following configuration string:

\\%Server%\%@..\|SitelID%%Element%TS.PV

Reading a Substitution Parameter

The above %@..\/SitelD% substitution parameter can be read as: “Give me the value
of the parent-element’s SitelD attribute.” In order to better understand the
configuration string above, refer to the following table:

Symbol Definition Examples
%[...1% Consider the expressionasa | %Element%,
oL substitution parameter. %Attribute%
. %@.\<ChildElement>| <Attribute>
Navigate a level down. %
Navigate a level up. %..\..\Element%, %..| Attribute%
\ References an element. %..\Element%
| References an attribute. %..| Attribute%, %@ | <Attribute>%
References the value of the | | .
MWAYES >9
@ object instead of its name. %@\ \| <Attribute>%

General syntax for Substitution Parameters

Strings enclosed between % and % will substitute the name of the entity. So %Element%
returns the name of the Element containing this Attribute, %Attribute% returns the
name of the Attribute.

| symbol indicates that the following string is an Attribute. If the Attribute is at the same
level as the current Attribute, you do not need the | symbol.

With the @ symbol the value of the Attribute is returned. For example,
%@.|PITagName% means replace with the value of the child Attribute called
PITagName.

Using ..\ we can move upwards in the hierarchy. For example, %..\Element% means
replace with the name of the parent Element of the current Element. Using this syntax
repeatedly we can move up multiple levels, %..\..\Element% would return the
grandparent (the parent of the parent) of the current Element.

For more information see also List of Pl AF Substitution Parameters and Substitution Parameters
in Data References in the OSIsoft Documentation.


https://docs.osisoft.com/bundle/pi-server/page/list-of-pi-af-substitution-parameters.html
https://docs.osisoft.com/bundle/pi-server/page/substitution-parameters-in-data-references.html
https://docs.osisoft.com/bundle/pi-server/page/substitution-parameters-in-data-references.html
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3.2. Using Substitution Parameters in a Template Attribute

0 Before reading this section, please refer to the following course YouTube video:
OSlsoft Learning: Using Substitution Parameters in a Template Attribute

| Database: Velocity Terminals

Exercise Objectives

e Assemble substitution parameters to automatically map Data Archive tags to
AF attributes.

Problem Description

Velocity Terminals will buy other facilities in the next few months where multiple
tanks are present. They are going to implement the same tag naming convention at
those new locations and will want to save time when adding those extra assets to
the actual AF hierarchy.

They want to use the substitution parameters to speed up the creation of additional
assets in AF. To demonstrate that this is feasible, you are asked to add a new
temperature attribute template to the Tank’s template so that it uses substitution
parameters to automatically find the correct Pl tag.

To assist in simplifying tag creation, you plan to set-up a table as a look-up reference
for sites.

Site SitelD
Montreal 15
Sydney 23
Tokyo a4

Approach

When we created the hierarchy, we hard-coded the Locations in the elements. Now,
that we are expanding, it might be easier to create a table reference for the locations.

In the C:\OSlsoft folder, there is a spreadsheet named SiteTable. The spreadsheet will be
imported into a new table called SiteTable.

Create a table named SiteTable in Library > Tables.


https://www.youtube.com/watch?v=VMXCMulRtyM&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=1&ab_channel=OSIsoftLearning
https://www.youtube.com/watch?v=7ju_Ps-ngXU&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=5&ab_channel=OSIsoftLearning
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Mew Table
Re-lmport Tahle..,

Categotize..,

Arrange By »
Refresh

Paste

Irport from File,.,

Exportto File..
Delete Al

Security..

At this time, we will not define the table, we are going to rely on the spreadsheet to
create and populate the table.

General  Table  Define Table  Wersion

Marme: |SiteTahIe|

Description: |

Cateqories: |

Caonneckion: |Internal

Query: |Internal Query

Time Zone: <Mone =

Cache Interval: |:| Manual Refresh
2ecurity

Select Import to build the connection to the spreadsheet.

Impork. .. Link LInlink:;

Select Build.



SiteTable

Marne:
Description:
Cateqories:

L}

Q

| Mame:
Ti

Connection

Query:

Description:

General Table Define Table Yersion
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[siteTable
| | Data Link Properties
| S
Frovider Connection  Advanced Al =
|SiteTabIe Select the data pou want to connect ta:

! |Ff£55‘F2 Fo show Fhe Fext linwd

|me F2 b show the Text isud

Retain Query Infarmation

i ft Offic atabaze Engine OLE DE Pro
Microsoft Office 16.0 Access Database Engine OLE DB Pro
Microzoft OLE DB Diriver for SOL Server

Microzoft OLE DB Prowider for Analysis Services 11.0
Microzoft OLE DB Provider for Analysiz Services 14.0
Microzoft OLE DB Provider for ODEBC Drivers

Microzoft OLE DB Provider for Search

Microzoft OLE DB Provider for SGL Server

Microzoft OLE DB Sirmple Provider

M50 ataShape

OLE DE Pravider for Microgzoft Directory Services

OLE DB Provider for SOL Server Integration Services

SGL Server Mative Client 11.0 e
L4

>

OLE DE Provider(z) 2

QK. Cancel Help

Cancel

On the Provider tab, select the provider according to the version of Microsoft Office that you
are using. In our case select Microsoft Office 12.0 Access Database Engine OLE DB Provider
(appropriate for Office 2007 and higher). Click Next.

Note: For Office 97-2003: select Microsoft Jet 4.0 OLE DB Provider.

On the Connection tab, specify the following and click OK.



EF| Data Link Properties

Prowider Connection  Advanced Al

Specify the following to connect to thiz data:

1. Enter the data zource and/or location of the data:;

Crata Source: C:M05S1s0fthSiteT able. <z

2. Enter information to log on to the server:

Jze Windows NT [ntegrated zecurity

(®) ze a specific user name and pazsword:

|lzer name: |.-'1'-.|:|min

Blank password [ ] Allow saving pazsword

Test Connection

Cancel Help

o Data Source

The location and file name of the database or workbook (in our case
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C:\OSlsoft\SiteTable.xlIsx). If you are linking, the path to the file must be
relative to the Pl AF server. Note that linking is not recommended for

Excel spreadsheets.

o User Name

Login credentials of a user that has been granted read access to the
database or workbook. We are using the Admin account here.

Note: To store the password with the connection information, select the Allow Saving

Password check box. The password is stored as plain text (not encrypted).

On the Advanced tab, in the Access permissions list, select Share Deny None.

On the All tab, select the Extended Properties value and click Edit Value.

The Edit Property Value window opens.
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Enter the property value according to the version of Microsoft Excel that you are using,
and then click OK. In our case (for Excel 2007 and higher) we enter Excel 12.0.

Note: For Excel 97-2003 use Excel 8.0.

To verify that the spreadsheet is accessible, return to the Connection tab and click Test
Connection.

If the settings are valid, a Test connection succeeded message displays.

Click OK to dismiss the window and return to Pl System Explorer.

To define the data to be returned from the spreadsheet, enter an SQL query in the Query field.
In this case we are using SELECT * FROM [Sheet1$]. To dismiss the window, click OK.

To review the resulting data, examine the Table tab. If the query is specified correctly, the tab
contains a table displaying the results.

SiteTahble

General Table  Define Table  Version

SiteTable

Fitar
Sike SitelD

] Mantreal 15
Sydnesy 23
Takya 44

To save your changes, right-click the table node (or access from the top menu) and
choose Check In.

Create a new template — called Site.

Site

General  attribute Templates  Ports  Analysis

Marmne: |Site

Drescripkion: |

Base Template: | <Nonex=

Categories: |

Maring Pattern: |

Create an attribute named SitelD in the Site template.
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Site

General  Attribuke Templates

|E:?Pr3r

|ﬁ’ i&|& Mame

= Category: <hone

..................

Earlier, we created a table named SiteTable that we will use to identify each Site. In order to
populate the SitelD attribute.

Set value Type to Int16

Set the Data Reference to Table Lookup

Name: |Site1D |
Description: | |
Properties: <Mone = i
Cateqories: | |
Default UOM: | <Nones v
Yalue Type: Int16 e
Default Walue: 1] |
Display Digits: -5 |
Daka Reference: | Table Lookop e

Open Settings to instruct the lookup how to identify the SitelD associated with the location
(%Element%).

The statement passed to the database:
SELECT SitelD FROM SiteTable WHERE Site = '%Element%'

The set-up within the Table Lookup Data Reference screen:
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Tahle Lookup Data Reference *
Table: SiteT able v || | 5 Fex)
Result colurnn: SikelD «| [ stepped
Unit of Measure: <Mones ~
Behavior
Rule: ~
Order by: SitelD ~ | | ASC ~
Where
Column: Cperatar: Attribute or Yalue: 2dd and
Sike ~| |= ~ || %hElement w

add Or

Complete WHERE Clause:
Site = "YElemant %’

Replacement values

Yalue to return when no matching row Found: Walue to return when MULL result Found:
Na Data ~ | [pBral v

ok Cancel

Check in the Site template.

Now, the temperature attribute can be completed. Navigate back to the Tank template.

Navigate to the Attribute tab and add a new attribute, change the name to Temperature. Set
the default UOM to °C and Value Type to Double.

Marne: |Temperature |
Descripkion: | |
Properties: <Mone > b
Cateqgaries: | |
Default LIOM: aC v|
Walue Type: Double w
Def ault value: 0o |
Display Digiks: -5 |
Data Reference: PI Poink e

Settings...
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Use substitution parameters so that the tag names are automatically built according to the
expected tag naming convention.

Two options exist to create the Pl Point syntax.
Option 1: Directly from the Pl Point Data Reference.
%@..\|SitelD%%Element%TS.PV

%@..\|SitelD%: This portion of the syntax above obtains the value from the Primary
Parent template SitelD attribute.

%Element% represents the Element name itself.

Pl Point Data Reference X
Diata server: SnServer s Vl
@ Tag name: |°.-"o@..'l,|SiteID°.-"o°.-"oE|ement°.-"oTS.P\-' » |

[ Tag Creation

O attribute: | v

Unit of Measure

Source Units; *C v

Yalue retrievval methods

By Time: Aukomatic ~
Relative time:

By Time R.ange: End Time ~
Calculation basis: Time Weighted
Iin percent good: an

Prewview

Example instance: Select example instance

Configuration: | |

Yalue: | |

Read anly

Option 2: As a Child Attribute of Temperature to contain the string

String Builder Settings: '..\|SitelD';"%Element%";TS.PV;
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Note: There is a difference between the substitution parameters used in Pl Point Data
References and the syntax used by String Builder: %@..\|<attribute>% works for Pl point
references but not for the string builder reference, it is instead '..\ | <attribute name>'.

For more information refer to “Configuration of data references” in OSlsoft Documentation.

Check in the changes.

One more step is required to complete the validation of the syntax. The site locations need to
be associated with the newly defined Site template. Navigate to Elements> Velocity Terminals

> Locations > Montreal

Right click to display the content menu, then select Change Template.

é Locations
70 m_ MNew »
-
- @ l Convert 3 |
-~ @ | . Create or Update Data Reference
e Sydn = .
@ én A Categ'onze...
e () Location...
= (3 Health...

i e

(€]~

&

Description:
Template:

Convert to Template

Convert to Model...

Change Template..,

Change Reference Type...

Il

From the Choose Element Template display, select Site. Repeat this process for Sydney and

Tokyo.


https://docs.osisoft.com/bundle/pi-server/page/configuration-of-data-references.html

Choose Element Template X |
Name: Montreal |
Element Template:
<MNone>

(B PI Servers

(& Tank
Templates of category:  <any> v
‘Warning: Changing the template of an existing Element may
have unintended consequences. Use with caution.

Cancel

Check in the changes.
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Tip: Alternatively, you can navigate to Locations and open the Child Elements tab. Select all

three elements, right click and select Change Template.

Lacations

General Child Elements  attribukes  Ports

Analyses  Notification Rules  Wersion

Group by: [ Category [ | Reference Type Template

|ﬁ\‘2‘e-'

&
]
‘R,
By

Reevaluate Maring Pattern

Categarize..

Copy

s—

L -
|E| B ame & Category @ |
= Template: <Mone >
E 7 Montreal
e | Comvert b | @ comvertto Model..
& Tokyo Create or Update Diata Reference Change Template...'\ |

Validate the Temperature attribute is displaying values by browsing the tanks. You will notice
there are values for the Temperature and the Pl Point resolved to the Site number + Element

Name + TS.PV.
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Tankdl

General

Child Elements  Attributes  parts
Excluded attributes are hidden.

Analyses  Motification Rules  Version

|Er)9‘er
|f B & & Name & Yalue
= Category: <Monex=
Fa | = Capacity 22000 US gal
= =1 Density 3422 kgL
S| &F Level 13,90 %
= =] Mass 3.9623E+07 kg
= =1 Might Shift Operator Bob
O B4 | ¥ Notfication Email Add... | Pt Created
s = &F Pressure 1.7123 bar
= =1 Product HC1500
8 B =l pvCode py
= =] Tank Level Information | Tankdl is located in Montreal and the Level is 13,.9%
= Tankd1
A | &% Temperature 5,547 °C
= 11.579 m3

Mame: |Temperature |

Description: | |

Properties: <Mone= i

Cateqgories: l:l =]

Default UOM: oC

Yalue Type: Dauble

value: [B5.547 =c |

Display Digits: |-5 |

Data Reference: | PIPaint v
Settings. ..

Group by: Category [] Template

YIPISRYD115Tank01 TS, Py LOM=2C
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3.3. Setting Point Attributes for Tag Creation (optional)

| Database: Tank Farm

Pl Tags can also be created via AF. One way is going via the Pl Analysis Service which
is creating the tags for writing the calculation results, but another is independent of
the data source and is done via template-based attributes with Pl Point DR type.
Since this is only possible for attributes based on a template, substitution
parameters are crucial for defining the tag names and attributes. In the following we
will go through an example of setting up tags for an OPC interface via Pl Point DR
attributes.

Before going through the steps of setting up an attribute for tag creation, let us first
look at the attribute Mixing Speed which was built in a similar way. In the Pl Point
Data Reference Settings, note that Tag Creation is ticked. The Point Attribute
configuration which is partly visible in the field below can be configured by clicking
button with the three dots.

Pl Point Data Reference x
Data server: |PISRV01 v|
(®) Tag name: |‘5‘nEIement‘5‘n.MixingSpeed » | D

Tag Creation |

|phdassname=dassic;pointtype=FIoat64,'desu’iptor=Mixing Speed of %Elements; engunits=r||
) Attribute: | -

Unit of Measure

Source Units: rpm ~

Value retrieval methods

By Time: Automatic ~
Relative time:

By Time Range: End Time ~
Calculation basis: Time Weighted
Min percent good: 80

Preview

Example instance: Select example instance

Configuration: | |

Value: | |

Read only

OK Cancel

In the Tag Creation Settings window, note the use of substitution parameters for the
descriptor and instrumenttag (in our case this is the address on the OPC Server).



Tag Creation Settings

Point Class: dassic ~ Import...
Point Type: Floata4 ~

Point Attribute Value

archiving 1

compdey 0.2

compdevpercent 0.2

COMpMax 28800

compmin 1]

Compressing 1

COMVers 1

datasecurity piadmin: Afr,w) | piadmins: Alr,w) | PI Manager: Aff,...
descriptor Mixing Speed of %Elementio |

digitalset

displaydigits -5

engunits rpm

excdev 0.1

excdevpercent 0.1

EXCMEN 600

EXCmin 0

exdesc

filtercode 0

future ]

instrumenttag Mixing Units/%Element% / MixingSpeed I
locationl 1

location2 0

location3 1

locationd 1

location5 ]

pointsource OPC

ptsecurity piadmin: Afr,w) | piadmins: Afr,w) | PI Manager: Afr,...
SCaEn 1

Carce
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We will now go through an example of setting up a new attribute for tag creation. In
our database we want to include the status of the mixing units which are part of the
tanks. The Pl System Administrator has already set up the tag for TankA1 which will

serve as a template for the configuration. We can find the tag by the name

TankAZl.Status.

Note that in a real-life scenario, you should have some expertise on tag creation and

the interface in question. If you do not have this kind of expertise, speak to your

local PI System Administrator to get assistance. In our example, we use tags from an

OPC interface and use a configuration in which it is obvious which parts need to

change from tank to tank.

1. We open the Attribute Templates tab of the Tank template in the Library. We can again
make use of the Palette to quickly build the new attributes. Open the Tag Search Palette

from the menu with View > Palette > Tag Search.

2. Inthe Tag Search enter TankA1.5* to find the pre-built tag.
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,D Tag Search - X
Server(s): |F'ISR'u'EIl | -
|tanka1 5F EA | Search

Marme Descripkion Poink Source Data Ty|@
&% Tanka1.5takus Mixer Status of Tankal QP Digital

3. Drag and drop the tag to the Attribute templates area. The attribute is created with the
name of the tag. We will apply some changes to the configuration.

<& TankA1.Status iMixer Status of TankA1 0

4. Rename the attribute to “Mixer Status”.

5. Looking at the configuration of the Status attribute we notice that the tag is digital and
we still need to create an Enumeration Set to match the Digital State Set. Later in the
course we will discuss Digital State Sets and Enumeration Sets in more detail. In the
menu we open File > Connections, right click on the Data Server and select Properties.

Sepvers

‘.&.dd Asset Server @ Add Data Server Connect 25 Properties (@ Buffering Manager

Fitfar

Mame Hast

WPIS Add Data Server PISRYOL
Add Asset Server

Disconnect

& u

Refresh

Rermove..,

Lgl > ®

Properties |
by

6. In the Pl Data Archive Properties window we navigate to the State Sets tab. Here we
right click on the set MixerStates and select Create Enumeration Set from State Set...
and confirm with Yes to create a matching Enumeration Set.
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“0 P| Data Archive Properties O >
P

General State Sets

Mame Enumeration Set Canflicks

& Batchact

EnumerationSet ‘Batchact' not found.
® Intetfacestatus

EnumerationSet ‘InterfaceStatus' nok Found.

Mizersks - EnumerationSet Tixerstates' nok Found.
Create Enumeration Set from State Set.., & EnumerationSet "Modes' nok Faund.
[® Phases

@ Refresh ErwumerationSet ‘Phases' not Found.,
& pislarm Salect Al Enumer ationSet ‘pialarm33' not found.
=) pialarm EnumerationSet ‘pialarmcontrol’ not Found.
[ pisqealarm EnumerationSet ‘pisqcalarm’ not Found,
E15vsTEM Swstem Reserved

& matching EnumerationSet for the StateSet "MixerStates' does not exist in the AFDatabase 'Tank Farm'

Yalue Digital State Mame Enumeration value Mame
u] Yery Low

LOW

Normal

HIGH

¥Yery High

L o

=

7. Now we can assign the Enumeration Set MixerStates as the Value Type for the attribute
template Mixer Status.

Marme: |Mixer Skakus |
Description: |Mixer Skatus of Tankal |
Properties: <MNonex b
Categaries: | |
Default UOM: |::Nu::ne:=- w |
Walue Type: Double w
Default Yalue: Basic Types 3 |
Display Digits: Array Types r J

Enumeration Sets 3 i
Data Reference: . | MateriallD v

Objects » | hlixerStates

SELTYS
Systern

VPTSRYO1| Tanka1, Shatus _|

8. We do not need the description (which came from the Pl tag) in the attributes since the
attribute names are descriptive enough, so we will delete those.
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9. Now that the basic configuration is set, we can configure the template further to create
the tags for the other tanks. For this we click Settings... on the Mixer Status attribute to
open the Pl Point Data Reference window.

10. First we change the Tag name to create tags according to the naming convention <tank
name>.Status. To do this we replace TankAl with %Element% either by entering the
substitution parameter manually or through selection from the Name Substitution
Values list as shown below.

Pl Point Data Reference X
Data server: *ISRVO 1] - |
@® Tag name: |'5‘3‘LIS bJ Restore default value
[ Tag creation %Senvert Name Substitution Values
%eDatabase? Attribute Values
ZeElement s Related Attribute Values
O awibute: | S%ElementiD%
Unit of Measure 9. \Element%
Source Units: <MNone> 9\Element
Value retrieval methods EEemepiiscuptions
. Sehttribute?s
By Time: Automatic ~
SeAttributel D%
RelamEines %..|Attribute% ]
By Time Range: End Time %Description® i
Calculation basis: Time Weighted Relemplaies

In the end, we should have %Element%.Status in the Tag name field.

11. Next, we tick the box for Tag Creation and click the ellipsis button on the right to open
the Tag Creation Settings window.

Pl Point Data Reference

Data server: V|
(®) Tag name: |%Eement%.513ms N | ys)

|pointtype=5tring |B

12. In the Tag Creation Settings window we can manually make the required changes, but
instead of starting from scratch it is easier to use an existing tag as a starting point. For
doing so, we use the Import... button and search for the tag TankA1.Status which we
used earlier to build the attribute.
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Tag Creation Settings x | w
Point Class: | base v
Point Type: Floata4 v | i
Poink Attribuke Walue |
archiving 1
,O Tag Search *
Server(s): |PISR\-'DI | - =
|tankal A P | | Search |
Marme Description Point Source Data Type Point Class Engineering L.,  Walue Time Stamp @
¢ Tankal MixingSpeed  Mixing Speed of Tankatl OPiC Floatad classic rpm 1926.8 30j0sfz0220.,.  Tr
<7 Tankal,Status Mixer Status of Tankal QP Digital classic Mormnal F0/0sf2022 0., Tr

13. Next, a window opens to show all the differences to the default setting and we can
decide for each Point Attribute if we want to import the settings from the example tag

or stick with the default (or what is presented as the current configuration).

Import Pl Point Attributes >
Select the PI Point Attributes to import.
Only attributes which are not configured as the default value are listed ;
Point Attribute Value Current Configuration 2
compdev 0 0.2
descriptor Mixer Status of TankAl
excdev (1] 0.1
instrumenttag Mixing Units/TankAl/5ta...
locationl 1
location3 1
location4 1
["] pointsource OPC Lab b

Select All Cancel

In this case, we will click OK to take all settings from the imported tag. Note
that we still need to make changes to the configuration to make it universal
for all tanks which we will do in the next step.

14. The Tag Creation Settings window now shows all Point Attributes which are differing
from the default in bold. We still need to make changes where the configuration needs
to be different between the tanks. This is the descriptor and the instrumenttag (this

corresponds to the address on the OPC server).
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Tag Creation Settings >
Point Class: dassic w Impart. ..
Paint Type: Digital w
Point Attribute Valus 2
| descriptor Mixer Status of TankAl I
digitalset Mixerstates
displaydigits -5
engunits
excdev [i]
excdevpercent (1]
EXCMaX 200
Excmin 0]
exdesc
filtercode ]
future ]
|in5|:ru menttag Mixing Units/ TankAl/Status I
locationl 1
location2 ]
location3 1
locationd 1 v
lmmm i T [l
Cancel

15. To make changes we click on the field and can again either type in the substitution
string use the arrow for assistance.

Point Attribute Value 2 |
descriptor |I'~"Iixer Status of TankAl |E Restore default value
digitalset M ituti

_'g - Ze5erver?h Mame Substitution Values
displaydigits -
engunits ZeDatabase¥ Attribute Values
excdev 0 ZeElement Related Attribute YValues
excdevpercent o 0o ee —eal TV 1

In this case we replace TankAl with %Element% and do the same for the
instrumenttag. The result should look like below.
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Tag Creation Settings e
Point Class: dassic w Impart...
Paint Type: Digital w
Point Attribute Value 6
descriptor Mixer Status of %Elemento
digitalset Mixerstates
displaydigits -5
engunits
excdev 1]
excdevpercent li]
EXCMaX 00
Excmin W]
exdesc
filtercode ]
future ]
locationl 1
location2 i
location3 1
locationd 1 v
lmmmdimem T [l
Cance

16. We can close out of the windows with OK and OK. All changes to the default are
displayed in the configuration string of the attribute.



PAGE 54 OF 155

Mame: |I'~'1ixer Status |
Description: | |
Properties: <Mone > =
Categories: | |
Default UOM: | <Mone= e |
Value Type: MixerStates w
Default Value: <Mone= ~
Display Digits: |5 |
Data Reference: | PI Point w
Settings...
WPISRVO1\%aElement

%6, Status; ptdassname =dassic;pointtype =Digital; compdey =0; compdevpercent
=0;descriptor =Mixer Status of %Element
Yordigitalset=MixerStates;excdev=0;excdevpercent =0;instrumenttag =Mixing
LInits/%%GElement

%ufStatus;location1=1;location3=1;location4=1;pointsource =0PC;span=4%;ste
p=1;typicalvalue=0;zero=3

17. When we navigate to the Elements tab and look at a different tank than TankA1, say
TankA2, we see the following.

ﬁ = <F Mixer Status %/MW//

4 The Attribute's Data Reference supports the Create or Update Pl Point Configuration command. |

The Pl Point was not found since it was not created yet. The little white tag
symbol on the left indicates that we can apply the Create or Update Pl Point
command (see “Attribute indicators for updates of Pl point data references”
in the OSlsoft Documentation for details).

18. We can right click and apply Create or Update Pl Point to create the tags.

‘0= ’@M &' Resetto Template

= =1 Product ) Mew Analysis
= Cakegory: Operations

i Create Derdate Pl Paint
1.5

- —_ =1 -

Note that the attributes will probably show Pt Created when the tags got
created since it can take a bit until the interface is aware of the new tag and
the first values are written. How long this takes will depend on the interface
setting how often to check for updates in the tag list (typically every 2
minutes) and how frequent the tag is getting new values. In our case it
should not take longer than 2 minutes as the tags are updated frequently.

We do not need to perform this for each attribute individually as the Create
or Update Data Reference option is also available from the element tree. It


https://docs.osisoft.com/bundle/pi-server/page/attribute-indicators-for-updates-of-pi-point-data-references.html
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can be performed from any element and would be applied to this element
and all its descendants. In our case it is easiest to perform this on the highest
level directly.

Elements
SES
B g

|i—| Mew Model

éﬁ Add Element Reference...

Mew Elerment

gl »  Create or Update Data Reference QJ
o E ¥*  Reevaluate Naming Pattern
&, B (F,  Categorize...

If this seems complicated, remember that this is just moving administration work to
AF which might otherwise have been done within Pl System Management Tools or Pl
Builder. The task of building the tags has to be done somewhere. The advantage of
including it in the template is that whenever we build a new element from the
template the tags will be created automatically (as long as we built the
instrumenttag in the correct way to apply to all elements).

For full information refer to “Configure creation of Pl points” and “Edit Pl point
properties” in the OSlsoft Documentation.


https://docs.osisoft.com/bundle/pi-server/page/configure-creation-of-pi-points.html
https://docs.osisoft.com/bundle/pi-server/page/edit-pi-point-properties.html
https://docs.osisoft.com/bundle/pi-server/page/edit-pi-point-properties.html
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4. Tables

4.1. Parameterized Queries

.0 Before reading this section, please refer to the following course YouTube video:
OSlsoft Learning: Parameterized Queries

| Database: Sweet & Savory Corps

In this video, we explore data retrieval from a table.

Tables in the AF database provide contextual information through the Table Lookup data
reference. Tables can provide information about the equipment or process, store tag names or
other configuration information.

Tables can be created internally, imported from an external relational or tabular data source, or
linked dynamically to an external relational data source. In this way, Tables can expose
information in maintenance, production planning, or equipment databases for use by PI client
applications.

Switch to the Sweet and Savory database.

Navigate to Elements tab = Sandbox = Packaging = FFSO1 and click on the Attributes tab. It
may take a few minutes for the data to update.

When you opened PSE and navigated to the Sandbox_FFS_Maintenance table in the Sweet &
Savory Corps database, you may notice it takes a long time to initially open the table.

Why is the response so slow?


https://www.youtube.com/watch?v=Z6wMNM7qeQI&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=4&ab_channel=OSIsoftLearning
https://www.youtube.com/watch?v=_0QhHbzrbmk&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=6&ab_channel=OSIsoftLearning
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FF&01
General Child Elements  Attributes  porks  Analyses  Motificakion Rules  Yersion
Excluded attributes are hidden.
|&‘2‘er
|f ¢ 3| &8 Name & Yalue

S Category: Identification

il E =] Asset ERetrieving the data reference values. Please wait. ..
g m =1 Last Service Date Retrieving the data reference values. Please wait. ..
= =] Model ADCO

i =1 mominal Max Throughput Retrieving the data reference values, Please wait. ..

& =1 Product Retrieving the data reference values. Please wait. ..

g m =1 Production Line Retrieving the data reference values. Please wait. ..
B Category: COwerall Equipment Effectiveness
GE e &F pwailability Retrieving the data reference values, Please wait. ..
E & &F availability Monthly Average Retrieving the data reference walues. Please wait. ..
oS «F CEE Retrieving the data reference values. Please wait. ..
R &F Performance Retrieving the data reference values, Please wait. ..
GE e & Quality Retrieving the data reference values, Please wait. ..

Based on the set-up of the Sandbox_FFS_Maintenance table, we suspect the slowness is caused
by a single heavy hitter, the attribute Last Service Date. This attribute is a Table Lookup, which
means that it... looks up a value in a table, using a SQL-like query of type:

SELECT [Last Service Date] FROM [Sandbox_FFS_Maintenance] WHERE Asset = @Asset ORDER

BY Last Service Date

Unit of Measure: <Mone >

Let’s look at the table we use to populate the

Elements FFSO1
B & Elements General Child Elements  Attributes Ports  Analyses Notification Rules  Version
(5 Data Archive Group by: [/] Category [] Template
(F Production Last Service Date
: - -
i (3 Sandbox |Eo“(er el | Name: | ast Service Da |
E-- (@ Packaging ‘f HEE e 2| Value o] | ) Description: | |
. 6 FFS01 o .
. &5 FFs02 =] Category: Identification FRESIIES <MNone> ~
- (§ FF503 = ST At e Categories: |Idenﬁﬁcaﬁon |ﬂ
. 6 FF504 L
: Default UOM: <Mone>
. @ FF505 = amuzolg 12:00:... one
(J FFS0& - Value Type: DateTime
(= (3, Element Searches ADCO
T ] Value: 11/1/2019 12:00:00 AM i)
"""" &3, Element Attribute Search Results = =] Nominal Max Throughput | 75 Bags/min |
Display Digits: = |
= =] Product Salt
Data Reference: | Table Lookup e
Table Lookup Data Reference *
= | Settings... e |
Table: Sandbox_F55_Maintenance o ~ = (8 5
SELECT [Last Service Date] FROM [Sandbox_FS5_Maintenance]
Result column: Last Service Date «| [ stepped WHERE Asset = @Asset ORDER. BY Last Service Date

~

Last Service Date attribute:

1. Move to the Library tab and open the Tables dropdown list. (5 in image below).

2. Select table (6 in image below)

3. Move to the Table tab. (7 in image below)



Library

Sandbox_FF5_Maintenance

@ Sweet & Savory Corp

= Templates

Element Templates

; Event Frame Templates
Model Templates

Transfer Templates

- By Enumeration Sets

- ‘¥, Reference Types

= Tables

Model Spedifications
Packaging Target

- [ Product Assignment
Production_FF5_Maintenance
Sandbox_FFS_Maintenance
------ Table Connections

2k (] Categories

@ Analysis Categories

. (=] Attribute Categories

- (@] Element Categories

- (2] Motification Rule Categories
- 4] Reference Type Categories
- [E] Table Categories

(5 Elements

== Fwvent Frames

1. Library

General Table e Table Version

Sandbox_FFS_Maintenance

| Fiter

F1 Asset Model 3
}__ FF501 ADCO G
2 FFs02 ADCO AD,
3 FF503 ADCO
4 FF504 MF TECNO
5 FF505 ADCO
6 FF506 MF TECNO MFl
7 FF507 MF TECNO |
8 FF508 ADCO é
9 FF509 MF TECNO MFI
10 FF510 MF TECNO MFI
11 FF511 MF TECNO MFI
12 FF512 ADCO AD
13 FF513 MF TECNO MFl
14 FF514 ADCO AD
15 FF515 ADCO AD.
16 FF516 ADCO AD
17 FF517 MF TECNO MFl

How many rows are present in this table? [hint: far too many!]
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Do we need all these rows? [hint: no, we only need the FFS Units that appear in our database!]

The table Sandbox_FFS_Maintenance is stored in a central SQL Server at the corporate level
and contains asset metadata from all the production sites around the world (around 1M FFS
units... probably unrealistic, but good for our discussion!). For our goals, we only need to
retrieve the data for our pilot site. This has already been done correctly in the Production
environment, so we just need to understand how it works and replicate it in the sandbox

environment.

4. Still on table Sandbox_FFS_Maintenance, move to the General tab.

5. Click on the “Link...” button. You'll see a Connection String and a query to an external
SQL Server. The current query is retrieving all rows and columns from the external SQL

table:

select * from dbo.PackagingPlantMaint1M
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(Sendbou FFS Maintenance

General Table Define Table Version
Mame: |Sandbux_FFS_Maintenan::e
Description: |
Categories: |
Connection: |Linked - Provider =SQLOLEDB. 1;Integrated Security =SSPL;P
Query: |IJr1k:ed - gelect * from dbo.PackagingPlantMaint 1M
Time Zone: | <MNone >
Cache Interval: | 1| ||-bt.rs
Securi

It may take a few minutes to retrieve all the rows:

Iﬂ I'Iﬂllﬂl_.ll:llll:lll.
| Sandbox_FF5_Maintenance, 1000000 Rowes,

6. Once complete, the number of rows will display.
7. Select table Production_FFS_Maintenance.
8. Move to the Table tab, how many rows do you see?

NB: The Table tab shows only one row corresponding to the default value of the @Asset
parameter (FFS01), but the query will work fine for any other AF element.

_ _

ﬁ Sweet & Savory Corp Germeral Table  Define Table Version
= i) Templates

: Production_FF5_Mainten
(R, Element Templates S = =

Event Frame Templates | Filter
[ [ Model Templates Last Service
[~ Transfer Templates Asset Model Date

[+ T Enumeration Sets

[+ Y Reference Types

= Tables

- Model Spedfications

------ Packaging Target

------ Product Assignment

------ Production_FFS_Maintenance
e Sandbox_FF5_Maintenance

11/1/2019 12:0...

9. Go to General --> “Link...” and check how the query is performed. You’ll notice that the
SQL query contains a parameter (where @Asset=Asset). You can hit Cancel to close the
window.
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Table Link

Mame: |Pruducﬁnn_FF5_Maintenance

Description: |

Connection: | Data isrv01;Use Procedure for Prepare=1;Auto Translate =True;Padket Size

Source=

Query: select Asset, Model, [Last Service Date] from dbo. PackagingPlantMaint 1M
where @Asset = Asset

Parameter MName Default Value
Parameters: |@-Asset |FF501 |I}:I_ete
e | s

Security: (®) Impersonate Client
() Supply Password Change Password. ..

Mo additional security contesxt

Using parameters in a linked table query is useful to limit the number of rows returned from
a very large external table. You can add conditions and parameters to return more targeted
results, such as all rows that include a device or manufacturer ID number, specific for each
table lookup data reference. (Documentation).

Now go back to the Sandbox table and edit the query so that only needed information is
returned:

10. Open table Sandbox_FFS_Maintenance = General tab.
11. Select the Link...


https://docs.osisoft.com/bundle/pi-server/page/parameters-for-linked-table-queries.html

Library
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Sandbox_F55_Maintenance

ﬁ Sweet & Savory Corp

= [{F) Templates

- ﬂ Element Templates

- Event Frame Templates

e a Model Templates

H-- T Transfer Templates

[~ @ Enumeration Sets

[+-- *, Reference Types

[l BE Tables

Model Specifications

Packaging Target

Product Assignment

- B Production_F55_Maintenance

Sandbox_F55_Maintenance
- [ Table Connections

- (] Categories

- (@] Analysis Categories

- (] Attribute Categories

- [g] Element Categories

... (] Notification Rule Categories

Reference Type Categories

- [E] Table Cateqories

[E
£
£
£

=

General  Table

Mame:
Description:

Categories:

Connection:

Query:

Time Zone:

Cache Interval:

Define Table Version

|Sandbox_F55_Maintenanoe

|Linked - Provider =5QLOLEDE. 1;Integrated Security=55P1;Persist Security Info=False;Initial Cata

|Linked - select * from dbo.PackagingPlantMaint

<MNone >

Securi
Impaort... Unlink:

Table Link

MName: |Sandbox_FSS_Maintenanoe

Description: |

Connection:

Query:

select * from dbo. PackagingPlantMaint

12. Edit the query as follows (feel free to copy and paste from the .PDF file of this

workbook):

Select * from dbo.PackagingPlantMaint

Where @Asset = Asset

13. In the Parameters Section, add the parameter @Asset with a default value of FFSO1.
Press Add (located to the right of the Default value box) to include it in the query

statement at run time.

Parameter Name

Default Value

@Asset

FFSO1
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Table Link X

Mame: |Sandbux_F55_Maintenan::e |

Description: | |

Connection: |Prnuider=SQLDLEDEI. 1;Integrated Security =55PI;Persist Security Info=False;Initial Ca -~ |

Query: select * from dbo.PackagingPlantMaint
Where @Asset = Aszet|

Parameter Name Default Value
Parameters: @hsset |FF501 |Delete
@ | | Add
Security: i®) Impersonate Client
i) Supply Password Change Password...
Mo additional security context
[ ok | cancel

@ Refresh

14. Check In and Click on and open the Table tab: how many rows are present

now?

General Table  Define Table  version

PackerMaintenance
Fitar

Service Crew

Red

Last Service Date

11/1/2019 12:00:00 AM

Installation Dake

5/1§2017 12:00:00 &M

Serial Mumber

ADASFF301

Only one row is returned, and it corresponds to the Default value of the SQL query.

Note: as stated before, the parameter value in the configuration above is just an
example parameter value (a default value) and it doesn't affect the query when
evaluated for a different AF element.

15. Move to the Templates = Element Templates = Sandbox_FFS and select the Attribute

Templates tab.
16. Select the Last Service Date and click on Settings...
17. Add the Table Parameter as in the screenshot below (Parameter: @Asset; Value:

%Element%).
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[+ RGIE: Table Lookup Data Reference
Fil Wi G Toaol Hel,
ile iew 0 ools elp Table: Sandbox_FFS_Maintenance bl
oDlhban %! Query Date ~ © @ 0 Back () |H, Checkin ) « [&]Refresh | i@ New Template ~ 5 New Attribute Result column: Last Sarvics Date ~
i Sandbox FFS o
@ Sweet & Savory Corps A || General Attribute Templates Ports  Analysis Templates, bt of Heasure: > =
= @@ Templates Time Zone: v
() Element Templates
i~ (g Environment i
~ [ Production_FF5 Name Rule:
- Production_Packaging
! vg Sandbox_FFS B Category: Identfication Order by: <None> =
~ [ Sandbox_Packaging =
Event Frame Templates et Where
ol 3 Model Templates =4 Last Service Date Column: Operator A
(£~ Ti§ Transfer Templates - Asset =
+— @ Enumeration Sets g Model e A
g % Reference Types g Nominal Max Throughput
= @ Tables Complete WHERE Clause:
| Model Specifications 5 Product Asset = @Asset
Packaging Target = N
Product Assignment “ Production Line
Production_FF5_Maintenance =] Category: Overall Equipment Effectiveness
Sandbox_FFS_Maintenance hd
& Availability Table Parameters
& Elements Parameter Value
& Availability Monthly Average ——r
— Event Frames =i =
G OEE
Uy e
e Unit of Measure ] manee
A Contacts G Quaity =
x p— < ~ Value to return when no matching row found: Yalue to return when NULL result |
Manage <]

In this way, every time a value is requested by a Table Lookup attribute, the parametrized
query will be passed to the external SQL server and only the requested value will be
returned.

. H, Check|
18. Important: Clickon' ¥ Fek to save your changes.

19. In order to verify whether the caching performance has improved, close Pl System
Explorer. Then reopen Pl System Explorer and move between AF elements under the
Sandbox branch (make sure you have the Attributes tab open). Do you notice any
improvements in terms of data retrieval speed? [hint: yes! :D]

Note: Don’t forget the square brackets around Last Service Date. The space characters in the
column name Last Service Date would break the SQL query unless square brackets are used.

Still hungry for knowledge on AF Tables? For more information on parametrized queries, please
visit Data references from outside the Pl System and Parameters for linked table queries.

Last but not least, this Pl Square post illustrates good and bad uses of Table Lookup, Formula
and Analysis data references: Asset Analytics Best Practices - Part 3: Input Attributes (5).

Don't bring data you don't need into the Pl System. In the case of table
lookups, you can use parametrized queries to only fetch data that will be
used.

A rule-of-thumb is to avoid importing tables with over 10 000 rows.



https://docs.osisoft.com/bundle/pi-server/page/data-references-from-outside-the-pi-system.html
https://docs.osisoft.com/bundle/pi-server/page/parameters-for-linked-table-queries.html
https://pisquare.osisoft.com/s/Blog-Detail/a8r1I000000GvsgQAC/asset-analytics-best-practices-part-3-input-attributes
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4.2. Introduction to Building SQL Queries for Targeted Data
Retrieval (optional)

To retrieve data from relational databases we need to build queries which specify
which data is needed. While those queries can be kept simple to retrieve a complete
table it is often times better to make a more specific request to limit the amount of
data and therefor keep the processing load small.

SQL stands for Structured Query Language. SQL is an American National Standards
Institute (ANSI) definition for the language used to communicate with relational
database systems. It is used by virtually all relational databases in the world today.
(Even the PI Data Archive has a SQL Subsystem that can act as a translator to make it
“look” like a relational database). SQL Commands are often called “SQL
Statements.” They can be executed interactively or as stored procedures.

While SQL is a standard and every relational database you encounter will understand it there
are slight differences as most databases have unique extensions and/or syntaxes that are
unique to those systems.

To give a simple example, when passing dates into Access you use pound signs (#) for
surrounding dates. On the other hand, in SQL Server you need to use apostrophes (').

Access: [...] WHERE dtColumn >= #2001-11-05#

SQL Server: [...] WHERE dtColumn >='20011105'

A common SQL syntax starting command is SELECT which is used to query the database. The
data retrieved from the statement is based on the criteria specified in the SELECT statement.
Following the SELECT command identifies the columns to be selected from the tables(s).
The FROM command identifies the first (or perhaps only) table being queried.
The WHERE command contains criteria to filter the data being retrieved.

The conditional operators include:

o equal (=)

o greater than (>)

o less than (<)

o greater than or equal (>=)
o less than or equal (<=)

o not equal to (<>)

o LIKE (which is a pattern matching operator)
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Note: If the conditional clause is set to compare to text, the text value is encased in single
guotes (‘text’).

ORDER BY clause

To guarantee the order of rows returned by a query, the ORDER BY clause can be
used. Ascending order is assumed by default if not specified otherwise. To be
explicit, ASC for ascending can be placed behind the column to sort by, or if sorting
in descending order is needed an explicit DESC needs to be set.

If the column which is used for sorting does not have unique entries, additional
columns can be used. After each column the sorting order can be specified with ASC
or DESC.

AND and OR statements

e AND indicates both statements must be TRUE for the row to be returned
when the query is executed.
e ORreturns data rows if either condition is met

The LIKE operator is used to search for a specific pattern in a column. In conjunction with the
LIKE operator a wildcard of % is used for comparison. The % can represent a single character or
multiple characters. Another wildcard is the underscore (_) which can be used to represent a
single character.

To work with column/table names which have special characters, such as a space, use square
brackets.

Any name may be wrapped in square brackets, so when in doubt as to what constitutes a
special character, wrap the name in square brackets.

Examples:

In the last section we have seen where SQL queries can be used in linking and
importing tables in AF. For more interactive testing we will use the Microsoft SQL
Server Management Studio in the examples below. The same queries could be used
in PSE.

When we open Microsoft SQL Server Management Studio we find the table
dbo.PackagingPlantMaint1M in the database PackagingPlantMaint. To get us started
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we can run a predefined query by selecting “Select Top 1000 Rows” from the menu
we get on right mouse click.

Object Explorer > 0 X

Connect~ ¥ *f ¢ oM

E @ PISRVOT (SOL Server 14.0.1000.169 - PISCHOOL student01]
= Databases
Systern Databases

Database Snapshots
i HMAILDE
= i PackagingPlanthdaint
Database Diagrams
=] Tables
Systern Tables
FileTables
External Tables
Graph Tables
dbo.PackagingPlanthkdaintlbd

BHEHBHBE

Wiewns Mewr Table...
External Resaurces Design
s}fnonyms ol Select Top 1000 Rowws "
[ rograrmmabili
* 3 k4 el e A s Ly
Zervice Broker
Starage Script Table as 3
Security Wiews Dependencies
W PIFD Mermory Optimization Advisor
W Plvision
Security Encrppt Columns..,
Server Objects Full-Text index
Replication
PalyBase Storage b
Alnays On High Svailability Stretch N
Managernent
Integration Services Catalogs Policies 2
3 S0L Server Agent Eacets

{#] ®Event Profiler
Start PowverShell

Reports 3

Renarme

Delete

Refresh
Froperties

This produces the following query:
SELECT TOP (1000) [Asset]
,[Model]



,[Serial Number]
,[Installation Date]
,[Last Service Date]

,[Service Crew]

FROM [PackagingPlantMaint].[dbo].[PackagingPlantMaint1M]

The resulting table looks like this:

CH Results ng Messages
Maodel

1 ADCO

~ ADCO

ADCO

MF TECNO

ADCOD

MF TECNO

MF TECNO

ADCO

MF TECNO

MF TECNO

MF TECNO

ADCO

Serial Mumber
ADABFFSO1
ADABFFS0Z
ADABFFS03
MFMSFFS04
ADABFFSDE
MFM5FFS06
MFM5FFS07
ADABFFSDE
MFMSFFS09
MFM5FFS10
MFM5FFS11
ADARFES12

0 00 =] R n e Lo R —

—
[=]

1
12 FF512

Installation Date

2017-05-01 00:00:00
20170501 D0:00:00
20170501 00:00:00
20170501 00:00:00
20170501 D0:00:00
2017-05-01 00:00:00
20170501 00:00:00
20170501 D0:00:00
2017-05-01 00:00:00
20170501 D0:00:00
20170501 00:00:00
201705071 00:00:00

Last Service Date

2015-11-071 00:00:00
2015-04-09 00:00:00
2018-01-071 00:00:00
2019-11-07 00:00:00
2019-11-07 00:00:00
2018-03-20 00:00:00
2018-02-25 00:00:00
2019-11-07 00:00:00
2019-12-25 00:00:00
2018-03-31 00:00:00
2015-11-07 00:00:00
2019-11-071 00:00:00
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Service Crew A
Red
Orange
Yellow
Green
Blue
Red
Orange
Yellow
Green
Blue
Red

Oranas N

@ Query executed su.. | PISEV01 (12.0 RTM) PISCHE\GL\studenH]'I (61) | master  00:00:00 1000 rows

The easiest query however would be to just select everything from this table:

SELECT * FROM [PackagingPlantMaint].[dbo].[PackagingPlantMaint1M]

To test, we can modify the query and execute.

|.’5; SOLCuerylsgl - PISRYDT.PackagingPlanthaint (PISCHOO studentd (840* - Microsoft S0L Server Managernent Studio (Sdrministrator)

File  Edit  Wiew
ie-o|8@-
i ~F | PackagingPlanthaint

Query  Project  Tools

- | P Execute

Object Explorer
Connect = * xi

Execute (Fa)

(VIS

Weind o

- o Hw|f§‘||\|ew0uer}r B

Help

PERR EIal9-
viiBE| e d | AEda =eEn e,

S0LQuery1sql - PLL.OOLstudentd? (8 + X
FROM [PackagingPlantMaint].[dbo]. [PackagingPlantMainth]|

SELECT *

:r

-lm e

The result will show the entire table and displayed below the Results window we can

see how many rows of data we have.
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Model Senal Mumber  Installation D ate Last Service Date Service Crew ~
1 " MFTECNO  MFMS53586  2017-05-01 O0:00:00.000  201911-01 00:00:00.000  Red
2 | FF53587  MF TECWO  MFMES35EY  2017-05-01 00:00:00.000  2019-12-06 00:0C:00.000  Qrange
3 FF53588  aADCO ADARSI5EE 2017-05-07 00:00:00.000  2018-02-07 00:00:00.000  elow
4 FF53589 ADCO ADABS 3589 2017-05-07 00:00:00.000  2019-11-01 00:00:00.000  Green
5 FF53590  aDCO ADARS 3530 2017-05-01 00:00:00.000  2019-11-01 00:00:00.000  Blue
B FF53591  MF TECWO  MFMBE53591 2017-05-07 00:00:00.000  2018-02-09 00:00:00.000  Red
7 FF53552  ADCO ADABS 3592 2017-05-07 00:00:00.000  2019-11-21 00:00:00.000  Orangs
g FF53593 MF TECWO  MFMES3593 20170501 00:00:00.000  2019-11-01 00:00:00.000  elow
| FF53554  MF TECWO  MFMBES3554  2017-05-01 00:00:00.000  2019-11-071 00:0C:00.000  Green
10 FF53895  ADCO ADABS 3595 2017-05-07 00:00:00.000  2018-04-09 00:00:00.000  Blue
11 FF53596  MF TECWO  MFM553596  2017-05-01 00:00:00.000  2018-01-071 00:0Ck00.000  Red
12 FF53897  MF TECNO  MFMBS3597  2017-05-01 00:00:00.000  2013-17-01 00:00:00.000  Orange
13 FF535898  MFTECWO  MFMB53893  2017-05-071 00:00:00.000  2005-17-01 00:00:00.000  Yellow
14 FF53599 ADCO ADARS 3599 2017-05-01 00:00:00.000  2018-03-20 00:00:00.000  Green
15 FF53600  MF TECNO  MFMBS3E00  2017-05-071 00:00:00.000 20180225 00:00:00.000  Blue
16 FFS3601  ADCO ADABS R0 2017-05-07 00:00:00.000  20139-11-01 00:00:00.000  Red v

@) Query executed successfully, PISEVDT (14.Q RThAY | PISCHOOLYstudentd] (65) | PackagingPlanthdaint | 000023 1,000,000 rows

For this table there are 1,000,000 rows. We can also see how long it took to retrieve
the information from the server. We will get back to this later.

If we are interested only in a subset of columns, we can specify those after the
SELECT. For example:

SELECT [Asset], [Model], [Serial Number], [Service Crew] FROM
[PackagingPlantMaint].[dbo].[PackagingPlantMaint1M]

Note that while we can wrap all column names in square brackets in our example it
would be only necessary for the columns Serial Number and Service Crew since they
contain a space.

To limit the number of rows returned the WHERE clause can be used. For example,
to only show the assets maintained by the “Red” Service Crew we can use the query:

SELECT Asset, Model, [Serial Number], [Service Crew] FROM
[PackagingPlantMaint].[dbo].[PackagingPlantMaint1M]

WHERE [Service Crew]='Red’

In some cases, it might be necessary to filter using a wildcard. For example, if we
are looking for all assets ending with the number 6:

SELECT Asset, Model, [Serial Number], [Service Crew] FROM
[PackagingPlantMaint].[dbo].[PackagingPlantMaint1M]

WHERE Asset LIKE '%6’
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Sometimes the order of results might be important. For example, if there is a date
column and we want to see the most recent entries. We can sort by the column Last
Service Date to find the assets with the most recent service:

SELECT [Asset], [Model], [Serial Number], [Installation Date], [Last Service
Date], [Service Crew] FROM
[PackagingPlantMaint].[dbo].[PackagingPlantMaint1M]

ORDER BY [Last Service Date] DESC

If we want to see the assets which are around for the longest we can sort by
Installation Date:

SELECT [Asset], [Model], [Serial Number], [Installation Date], [Last Service
Date], [Service Crew] FROM
[PackagingPlantMaint].[dbo].[PackagingPlantMaint1M]

ORDER BY [Installation Date] ASC
Here, specifying ASC is optional as ascending order is assumed by default.

It is also possible to use a combination of columns if the column used has not unique
entries. For example, we might want to see the assets by Service Crew, with the
most recent services listed on top:

SELECT [Asset], [Model], [Serial Number], [Installation Date], [Last Service
Date], [Service Crew] FROM
[PackagingPlantMaint].[dbo].[PackagingPlantMaint1M]

ORDER BY [Service Crew] ASC, [Installation Date] DESC
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4.3. Table Caching

The AF Table cache interval is strictly a client-side property. This also means that each AF Client
using the AF Table will have its own cache and cache interval start and end time. The cache
interval expires relative to the last time data in the AF Table on the AF Client was updated. Note
that while the cache is "automatically"” refreshed, the cache is actually NOT updated on a
schedule; it is only refreshed if the cache interval has expired when the client calls for the AF
Table data.

This implies that if your AF client has to keep a large amount of unnecessary table information
in memory and / or update this table frequently, you might start seeing performance issues.
Parametrized queries means that the extra, unneeded data is processed out on the external
SQL side and not on the AF SDK client side (as it would have to be if you were not using
parametrized queries) leading to better performance. Thus, you should always try to limit the
size of your in memory AF tables as much as possible through parametrized queries.

AF Tables can be one of two types - Internal or External.

¢ Internal tables are stored in the PIFD database. For an Internal table, when the cache
interval expires and the AF Table is refreshed, the AF SDK client will update its cache
with data from the AF Server.

o External tables retrieve their data from an external data source. For an External table,
when the cache interval expires and the AF Table is refreshed, the AF Client will request
the AF Server to make the external query to the external data source. The AF Server will
then return the results to the AF Client, which will then update its in-memory copy with
these results.

Example:

You have PI System Explorer (PSE) and Pl Vision (Vision) both looking at a Table lookup attribute
(TL) which itself is set to get its value from an externally linked table. Say the cache interval is
set to 1 hours for this table.

You first open PSE and navigate to the TL at 10:00 am. Then you open Vision to a display also
looking at this same TL attribute at 10:15 am. At 10:30 am, this value (the one being looked at
by TL) in your external table is updated. At 11:00 am, you refresh PSE to get the newest value of
TL as reflected in your external table, and both systems match. However, even if you refresh
Vision at the same time, you will still see the older value of TL. This is because each client
maintains its own cache, and while PSE's cache interval has expired (1 hour) since 10:00 am,
Vision's has not (45 min); thus, Vision will not update its cache, and it will still show the older
value for this refresh.

Each client's cache will only update if 2 criteria are met:
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The client requests values from the table.

The Cache Interval has expired for that particular client (this is because the AF server
will only query the external table on the client's behalf if the client's cache interval has
expired relative to the last update time of the client's in memory copy of the table).
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5. Working with Templates

5.1. Template Inheritance and Base Template

A powerful feature of the element template is the ability to set a base template.
Once a base template is created, it can be used to create a number of derived
templates. When an element is created from a derived template, the element
contains all attributes from both the base template and the derived template.

Derived Template

Mixing Tank Attributes:

Mixer Speed
Mixer Blade Size

e An element created from the Tank element template has three attributes:
Diameter, Height and Fill Level.

e An element created from the Mixing Tank element template has five
attributes: Diameter, Height, Fill Level, Mixer Speed and Mixer Blade Size

A base template is best used when you are modeling elements that have a set of
attributes in common with a few attributes that differ. For example, if you have a set
of tanks, some with two valves and some with one valve, you can create an element
template for the one-valve models and use that as the base template for the two-
valve models. Set the base template of an element template in the General tab;
alternatively, you can set the base template at creation time by right clicking the
base template and select New Derived Template.
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E]- (@ Bement Templates

{ b~ (g Heat Exchanger Template

! (@ Mix Tank Template

i b (G Reactor Template

[ b (g Tank Template 2967

]

&~ | Event Frame Temd[ New » |3 NewElement

(- (5§ Model Templates

- (g Notification T Find » |@d NewTemplate
' % 1 TWefSLefsw' 2] Refresh '@ New Derived Template
&~ %, Ref Types Ra Copy @) New Referenced Template

To view the template inheritance tree from the PSE Library, simply organized the
templates by inheritance.

= Templates

MNew Template

Event Frame Tl Categorize...

[ [y Model Templat

Notfication T | : Arrange By r | Arrange By Name

Transfer Temp Refresh Arrange By Catego

ge by gory

8 I%! I;;Pmemtiniﬂﬁs # Paste Arrange By Template Inheritance |I
e erence Types
Arrange By Template References
2 Tables Import from File... " e i
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5.2. Tips for Dealing with Differences in Template-based
Assets

A tip for working with derived templates:

The standard view of the Attribute Template list of derived templates is only
showing the attributes which are special to the derived template and not those of
the base template. We can use the Group by Template option also in the Library to
see all attributes an element from this template will get.

Tank with Foam Sensor
General Attribute Templates  porks  analysis Templates  MNotification Rule Templates
Group by: [ Category Template
‘ Fiter 2 | Marne: ‘Foam ‘
|I i % & Mame 2 Descrption Default value [ Description: ‘ ‘
B Template: Tank Properties: <Mone ~
rd =4 Capacity 0Us gal Categaries: |
Default LIOM: k3
Diensiby Okgll et 2 -]
Walue Type: Double w
G Level 0.00%
Default Yalue: 0% |
G Mixer Status il
Display Digits: -5 ‘
6§ Mixing Speed Orpm
Data Reference: PI Point ~
=g Might shift: Operator Bob
Settings...
Product HC1500
% Serverysl Element %Y Attribute s, LIOM="%"
B G Template: Tank with Faam Sensor
i <& Foam 0%

This view is also useful when attributes from the base template have a different
definition in the derived template. In the example below, which will be discussed in
the next section, the Level attribute from the Tank template is marked as

Overridden since the derived template Special Tank has a different definition for this
attribute.

Special Tank
General Attribute Templates  Ports  Analysis Templates  Natification Rule Templates
Group by: [] Category [] Template
Aker [tevel ]
[ 114/2 tame = Destription Default Yalus DekaReference. [ ]
B Template: Tank Eroperties: <Hone> v
2 4 Capacity 0US gal <Hone> (Categories
54 Densty LI Table Loskup oefetom: [t ~]
o Level Overridden PIPoint =
4 Mass kg Formula “
5 Night Shift Operatar Bob <Hone>
G Matfficaion Email Address PIPaint e
< Pressure. Obar PLPaint
= Product <None>
R =4 PYCode PY <None>
= Tank Level Information String Bulder
= Tank Name: a String Bulder
&l Temperature 0°C PIFoint
0,000 m3 Formula
a
0.00 % PIPoink *
0.00% PIPoint

A note on Allow Extensions:

There is also the option to add attributes to individual template-based assets by
allowing extensions. Using derived templates should always be the preferred
method over Allow Extensions even if the exception only applies to a single asset. As
soon as it is more than one, derived templates help to ensure consistency.
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How to deal with assets which are lacking measurements or properties?

Looking at the opposite problem, one or just a few assets might lack a measurement
most assets of the type have. Instead of creating a base template with all attributes
but the one in question and a derived template with that additional attribute, we
can also exclude attributes for individual assets. We have discussed how to apply the
excluded property in the earlier section AF Attribute Properties.

5.3. Working with derived element templates

.0 Before reading this section, please refer to the following course YouTube video:
OSlsoft Learning: Working with derived element templates

| Database: Velocity Terminals

Activity Objectives (Working with Velocity Terminals)

e Create a derived template for a special tank that has an additional sensor for
CO2 measurement

e Use a derived template to accommodate a different Pl Point reference for
the Level attribute in a special tank.

Two modifications were done on Tank10, which means that the tank deviates from the normal
ones on the following details:

e There is an additional sensor for CO2 measurement. The tag name is:
Tank10CO2.PV

e The name for the Level sensor is different now. Instead of Tank10LI.PV the
name is
Tank1OLEVEL.PV

This means the name does not follow the normal name pattern
%Element%LI.PV. Instead the name pattern has to be %Element%Level.PV
(or: %Element%%Attribute%.PV).


https://www.youtube.com/watch?v=Z6wMNM7qeQI&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=4&ab_channel=OSIsoftLearning
https://www.youtube.com/watch?v=mixU6MthqGk&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=7&ab_channel=OSIsoftLearning
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Approach

Create an element template for a Special Tank that has an additional sensor and a
different naming pattern for the Level attribute.

1. Open the Tank template in the Library of the Velocity Terminals
database.

2. From the Tank template context menu and select New Derived Template

Library Tank
a Velodty Terminals General Attribute Templates  ports
= IF) Templates

= (i Element Templates

: ------ (F Site l’qﬁe’;

- S Tark _ al=lal@l.,

a E'uentF|_ MNew r ‘ 3 Mew Element

[ S Model T . -

44 Transfe %, Categorize... w  Mew Template
[ T2y Enumeration Location... |ﬂ Mew Derived Template
S _T::EE:”CET Health... ﬂ Mew Referenced Template

3. Rename the new element template to Special Tank.
4. On the Attributes Templates tab, add a new attribute template CO2:
5. Additional Attribute for CO2 (Pl Point: Tank10CO2.PV)

Default UOM = percent (Ratio)
Value Type= Double
DisplayDigits=2

Data Reference = Pl Point

6. Click on Settings... to enter the Pl Point name. Use substitution
parameters to define a standard naming pattern based on the element
and the attribute name.

What do you write? %Element%%Attribute%.PV

7. Change the Source Unit from <Default> (%) to %., Select OK.

8. Check in the change, then refresh.
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9. In the Navigator, switch to Elements. Select Tank10 and change the
template from Tank to Special Tank.

& Sydney =1 Density 3422k
i (1 TankDa ! :
- @ Tankos = | Level 158,83 9
b [ En N =] Mass 2.6671
EW 3
| Convert 4 | E+ Convert to Model...
2+ Create or Update Data Reference |Ei Change Template...
R Lol E%  Change Reference Type...

10. Verify the Tank10 has the CO2 attribute, the value is from PI Point
Tank10CO2.PV.

Override for Level

11. On the Attributes Templates tab, add a new attribute template Level (in
the Special Tank template)

Default UOM = percent (Ratio)
Value Type= Double
DisplayDigits=2

Data Reference = Pl Point

Setting - (Pl Point: Tank10LEVEL.PV)

12. Click on Settings... to enter the Pl Point name. Use substitution
parameters to define the different naming pattern based on the element
and the attribute name. %Element%%Attribute%.%@PVCode%

13. Change the Source Unit from <Default> (%) to %.

14. To define the limits, select the Level attribute and click on Limits...in the
context menu. Set the limits in the same way as for the normal tank:



@ Refresh

Level
WV Trat Attribute Yalue Data Reference | Settings. .. |
| Minirmum Minimum 0% <Mone

|7 |Lola LoLo . . 15 % <Mone >

A Lo s | <hone:>

|7 Target Target -56-;1;0 --------------- <Mone >

|7 |Hi Hi 80 % <Maone >

- |7 |HiHi HiHi 90 % <Mane>

|7 Maxi.mum Maximum 100 % <Mone

Ok I Cancel |

4

15. Check-In your changes and refresh.

16. In the Navigator, switch to Elements. Select Tank10 and verify the PI

Point for the Level attribute of Tank10 is Tank10Level.PV

Show element templates based on inheritance

17. Open the Element Templates in the Library of the Velocity Terminals.
From the context menu, select Arrange By > Arrange By Template

Inheritance. Result: Special Tank is shown below Tank.

=~ (G Element Templates
i ...... % Tite

= (G Tank

(£ Special Tank
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5.4. Working with Referenced Templates

| Database: Tank Farm

When starting out with AF some people get confused with the hierarchical structure
of derived templates and hierarchical structure of elements. Those are different
concepts since Base Templates and Derived Templates are both dealing with
elements of the same type — typically located at the same level of a hierarchy.
However, there is another type of template relationship which reflects the
hierarchical structure of elements: Referenced Templates.

AF has the concept of referenced templates to create a parent-child relationship
between templates. This does not enforce that a referenced Child Template is used
for the Child elements of a referenced Parent Template, but the reference type will
appear in the Choose Element Template window and this reference type will only
allow referenced Child Templates to the referenced Parent Template. We will go
through an example to see how this works in detail.

In the Tank Farm database we want to establish a certain structure: tank elements
should be grouped under a building element which should be part of an area
element. Below is a sketch of the plant map. We are only interested in the areas and
buildings which contain tanks (red cylinders). Our goal is to reflect the physical
structure (areas contain buildings, buildings contain tanks) in the template structure.

Area 15 Area 44
Area 16 E H Building D Building E
] | suidinga Buiding B T - Area 45
Bk - . .
Building C

We start with assigning a relationship to the existing templates. The templates of
the category Tanks (Tank and Tank with Foam Sensor) should become referenced
templates of the Building template.
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1. Inthe Library, right click on the Building template and select New > Add Template

Reference...
Library Building
@ T:k Farm General  attribute Templates  Ports  Analysis Templ:
= @) Templates —
EI % Elerment Templates Mame: |Eh'"|'j"-";I
....... @' : [
: . 5 Ts M e P Mew Element =
[ Event F ] )
[ [ Madel (%, Categorize.. W Mew Template —
‘E‘ Transfe Location,.. @ Mew Derived Termplate =
8 %’ :Z:;Z:_it;_rl Health... W) Mew Referenced Ternplate —
o Tables Fird p | Em Mew Attribute Termplate P
------ & Table Cl:.unnf @] Refresh e Mew Part
= [:l Categaries BE Mew Analsis T It
e (@] .ﬁ.na!ys S Copy e Analysis Template t
:Itt”b"' Paste ﬂﬂ Sdd Template Reference.., —
emen
e (5] Notifics L Exportto File..,
e Refere
e Tabled o Check Out
> Delete..,
Rename
Audit Trail Events..,
& Securiby..
B Properties
LILI

Note: In this example we establish a reference relationship between existing

templates. It is also possible to create a new Child Referenced Element
Template directly by using the New Referenced Template option as can be

seen in the screenshot above.

2. Inthe Add Element Template Reference window we select Tank as the Child Referenced
Element Template. The derived template Tank with Foam Sensor will be implicitly
included. To view the configuration for the newly created reference type, we tick Edit

reference type and click OK.

Add Element Template Reference

Child Referenced Element Template: | Tank

Edit reference type

X

3. The Reference Type Properties window opens up.
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2 Reference Type Properties

General

Mame: |
Child Name: |Tank

Parent Mame: |Bui|ding
Categories: |

Reference Strength: | Strong

Allowed Parent Element Template:

Allowed Child Element Template:

Building
Tank
Securi

Cancel

pply Check In

We do not need to make any modifications. Just to mention, here we could
change the name of this new reference type and modify which elements are
allowed as parent or child. Those settings can be also changed later via the
Reference Types section of the Library. Click Check In and OK.

Right click on Element Templates and click Arrange By > Arrange By Template Reference

to see the relationship between the templates.

T -

Library Elernent Ternplates
@ Tank, Farm
[ Templates Sitar
- oo ECT
L e () Build| @ Mew Ternplate < Desct
L e G Tank) 5 Categarize...
Event Fra
[+ [ Model Ten| Srrange By 3 | Arrange By Mame
[~ T Transfer 1
Refresh
i1 B Enumeration S Q efres Srrange By Cateqory
- %, Reference Tvp & Paste Arrange By Termplate Inheritance
(- [ Tables Arrange By Ternplate References
-~ BB Table Connect L2y Impart frarm File.., =Y i L}
= D Categaries Export ta File..
- (2] Analysis C
: Attribute § 2 Delete Al
- (@] Element O :
- (] Motificati (2 Security..
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&) Tank Farm
= Templates
. - (g Element Templates
P (5 Building
...... £ Tark

e £§ Tank with Foam Sensor

5. We can also search for the reference parent or child templates by navigating to the
General tab of a template and use the Find option. For the Building template we click
Find: Referenced Child Templates.

b

Gereral  Atiribute Templates  Ports  Analysis Templates  Motification Rule Templates

MName: |BUI|dIr‘IQ

Description: |

Base Template: | <Mone =

Cateqories: |Euildings

MNaming Pattern: |

[] allow Extensions [ | Base Template Only

Extended Properties (0] Location Health Security

Find: Derived Templates  Elements Referenced Parent Templates
Derived Elements | Referenced Child Templates r

A window opens up with all referenced child templates for the Building

template.

Find Referenced Child Templates for 'Building' O x
| Fiter o

Mame < Description Category Type @
] ’ 2 Tanks Element

(& Tank with Foam Sensor Tanks Element

The effect of this new reference type can be seen when a new child element is
created for any of the building elements. We don’t need to actually create one now,



we just go through the first steps to see what choices we get for selecting an
element template. When we select Building-Tank as the reference type, the only
options for element templates to use are the two templates from the Tanks

category.

Choose Elernent Ternplate

X

Parent: |Euilding A

Add child element using the reference type:

B3 Building-Tank

“ Compasition
w4+ Parent-Child

Element Template:

g Tank

(g Tank with Foam Sensor

Cancel

In fact, only the Building-Tank reference type will now allow the creation of child
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element from the Tank or Tank with Foam Sensor templates for a Building element.
The other two reference types, Composition and Parent-Child, do not allow the Tank

or Tank with Foam Sensor templates for a Building element.
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Choose Element Template

Parent: |Building A

Add child element using the reference type:

Choose Element Template

Parent: |Building A

Add child element using the reference type:

4+ Building-Tank
B Compasition

=+ Building-Tank
%+ Composition

=+ Parent-Child B Farent-Child
Element Template: Element Template:
<MNone= =Mone =
(5 Building (B Building

e Concel

Why is this? Remember when we created the reference type we specified (following
the default settings) the allowed parent element template and the allowed child
element template.

e |f we would choose <Any> for the allowed parent element template, the tank templates
could be also used with other reference types as child elements of the Building
template. Additionally, this reference type would be available for elements which are
not from the Building template.

e |f we would choose <Any> for the allowed child element template, the Building-Tank
reference type would also allow other templates as children (in our case this would add
the Building template to the choices).

Together, setting specific templates as the allowed types ensures that the reference
type can only be used for elements from the allowed parent template and that the
allowed child template can only get connected through this reference type.

In the next lesson we will create elements using the new reference type and change the
reference type for the existing elements.



PAGE 85 OF 155

6. Pl Builder Tasks
6.1. Working with Pl Builder

So far, we have worked with Pl System Explorer which is a great tool for AF
administration work. Although we have just seen ways to perform bulk edits, there
are limits in practicality of creating or editing objects in large numbers in PSE. When
it comes to large scale edits Pl Builder is the better suited tool. In practise, both tools
will probably often be used in combination: Starting out in PSE and taking the
existing structures as syntax examples for building out the rest of the database in PI
Builder.

In this section we will partly following this approach as we revisit areas where we
have started building out our database in PSE. For the purpose of this training, we
will stick to rather small scale editing in Pl Builder as well, but using the capabilities
of Microsoft Excel together with the Pl Builder plugin the methods we show can be
easily scaled up to large numbers.

Whenever we start working with Pl Builder, we have to make sure to be connected
to the correct servers and database.

Horne Insert Page Layout Formulas Jata T Wiews Pl DataLink Pl Builder

Data Server: @ PISRVO! - % (%) Select Al ,\/f.‘ i:g & Er Shaw Values in Rows [ Headers (@) sbout
/L f
Asset Server: O PISRVOT - Publish  Delete ) Deselect.2ll PlPoints Library Elements Event  Securi ty Retrieve Show Walues in Colurnns Settings @ Help
- @ @ Frarmes =
Database: @ Tank Farm = @ Resetto Template - Errors 2% Feedback

Cannedtions Build 1 Retrigwe ] Aftribute Data References Resources

6.2. Build and Edit Templates and Other Library Objects

Database: Tank Farm

In this section we will go through some examples for applying configuration changes
to Library objects with Pl Builder.

Build a new attribute template for an existing element template

For the Tank template we want to introduce an additional attribute template to
display the building letter code (A, B, etc.). This attribute will be very similar to the
attribute TanklD, only that we will use the name of the parent element and take just
one character from the right instead of two. We can therefor use the attribute
TankID as a starting point to apply modifications.

1. First, we load in the configuration of the Tank template with its attribute templates. For
doing so, we select Library > Templates > Find Templates... and select the Tank template
in the following window.



2.

| Show Valt
= el
) - Show Val
Library Elements Event  Security Retrieve
- 2 Frames = @
] Categories 3 7] Attribute D

Templates 4 5 Find Temnplates...

& Enumeration Sets | » |l Case Templates
1 = ReferenceTypes  » | @ Element Templates
= Units of Measure  » |'i Event Frame Templates
88 Contacts 3 E Model Templates

7§ Transfer Templates

D Headers 3

Template Selection X
Type: Element w
Fiter £ -
MName @

(& Building

970272

(B Tank with Foam Sensor

Cancel
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In the Select Object Types and Column Headers window, click Clear All. This
clears all not required selections and is a good starting point in many cases
when a targeted selection should be made. We then add some columns from
the AttributeTemplate category: Type, DataReference and ConfigString and

click OK.

D Select Object Types and Column Headers

Object Type:  ElementTemplate

Template: Tank

Object Types: 2selected, Columns: 7 selected

£ AterbuteTemplate ~
----DNewParent

- [J1sHidden
-.[_|1sManualDataEntry
~[Trait

[ J1sConfigurationItem
[ 1sExduded
-.[1sIndexed

- [pefaultuom

[ AType

- [ITypeQualifier

- [pefaultvalue
-.[“|DataReference
-.[#lConfigstring

[ |pisplayDigits

(-] BlementTempiate v
[T

Clear all Select All More Attribute Columns...

Description:

Cancel Reset

In the Retrieve Selected Objects window, click Close once the line “The requested action
is complete.” appears. We are getting the Tank template and all its attribute templates

loaded into the spreadsheet.
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A B

Selected(3) .Parent Name

Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank

Tank

Capacity

Density
Level

Level |Hi

Level |HiHi

Level | Level ZHoursago
Level | Level. ZHoursaverage
Level |Lo

Level |LoLo

Level | Maximum

Level |Minimum

Level | Target

Mixer Status

Mixing Speed

Night Shift Operator

Product
TankiD

ObjectType

E
AttributeType

ElementTemplate

AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate

Dauble
Dauble
Double
Double
Double
Double
Double
Double
Double
Double
Double
Dauble
Dauble
Double
String

AttributeTemplate AFEnumerationvalue

AttributeTemplate

String
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F G
AttributeDataReference AttributeConfigstring

Table Lookup SELECT Density FROM [Material Properties] WHERE MaterialD = @Product

Pl Point WhServer¥hElementll Py

Pl Point |Level;RelativeTime=-2h

Pl Paint |Level; Timelethod=TimeRangeOverride; RelativeTime=-2h; TimeRangeh
Pl Point WPISRYOL\E| ement®, Status; ptolassnam e=cl assic; pointtype=Digital;com
Pl Point WWPISRVOLVE ement?. MixingSpeed; UO=rpm; ptdassname=dassicpoin

string Builder Right(%Element¥,2);

3. We copy the row with the attribute TankID and name the new attribute template
BuildingID. We also need to change the AttributeConfigString to Right(%..\Element%,1);

4. We deselect all rows apart from the new attribute template (delete the x in the
Selected(x) column or click Deselect All and place an x in the row with BuildingID).

A EB ©
1 |Selected(x) Parent Name
2 Tank
3 Tank  Capacity
4 Tank  Density
5 Tank  Lewvel
6 Tank  Level |Hi
7 Tank  Lewvel |HiHi
g Tank  Level|Level.2Hourssgo
9 Tank  Level|Level.2Hours&verage
10 Tank Level|Lo
11 Tank  Level|LoLo
12 Tank  Level |Maximum
13 Tank  Lewvel |Minimum
14 Tank  Level|Target
13 Tank  Mixer Status
16 Tank  Mixing Speed
17 Tank  MNight Shift Operator
18 Tank  Product
19 Tank  TanklD
20|x _lTank BuildinglD

]
ObjectType
ElermentTermplate
AttributeTemplate
attributeTemplate
AttributeTemplate
attributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate

5. Click Publish. Select Edit Mode: Create Only.

E F
AttributeType AttributeDataReference AttributeConfigString

Double
Doukle
Double
Doukle
Double
Double
Double
Double
Double
Double
Double
Double
Double
Double
String
AFEnum erationvalue
String
String

Table Lookup
Pl Point

SELECT Density FROM [M:
Wi Serverd\Y%Elementl

Fl Point
Pl Point

|Lewel;RelativeTime=-2h
| Lewel; Timemethod=Tim:

Pl Point
Pl Paint

WMPISAVILY 3 Element®, 5t
PSRV Element®. b

String Builder
String Builder

Right(%Element¥,2);
Right(%..\Element%,1);

6. We can confirm in PSE that the tanks got the new attribute and that it is working

correctly.
Tanka
General  Child Elements  Attributes Analyses
Excluded attributes are hidden,
|Hi'i‘er
& 4 3|28 Name = 4 alue
= Category: <Mone =
i = | BuildingID &
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Edit an element template to change a property: add a naming pattern

When new elements are created from a template the default naming pattern uses
the template name and adds a number. In the case of the template Tank with Foam
Sensor we might want to change this to also simply use Tank. We have just created a
new attribute BuildingID which we can use in the naming pattern to include the
correct Building ID (A, B, etc.). Let us have a look at the syntax options for the
naming pattern in PSE:

Tank with Foam Sensor
General Attribute Templates  Ports  Analysis Templates  Motification Rule Templates

Mame: |Tank with Foam Sensor |
Description: | |
Base Template: | Tank « | Type: Element o
Categories: |Tanks | [@]| Default Attribute: | <Mone: o
Maming Pattern: || 3

[ Allow Extensions [ ] Ba %TIME:yyyy-MM-dd HH:mm:ss ff%
Extended Properties (0) Lo/ 72U TCTIMEyyyy-MM-dd HH:mm:ss.fff%
%TEMPLATE%

W@Atribute?s

Find: Derived Templates  Element

Derived

In our case we will use: Tank%@Building|D%.

Note: This syntax will always try to create elements with a fixed name (e.g. TankC for
child elements of Building C) unless an element with this name already exists. In our
example we would have to assign the tank number manually. We could automate
this by introducing another attribute which increments the number (for example a
counter of the child elements of the Building).

1. Onanew spreadsheet we go to Library > Templates > Find Templates... and select Tank
with Foam Sensor.

2. Inthe Select Object Types and Column Headers window we reset the selection by
clicking Clear All. Since this time we want to make changes to the property of the
element template itself we open the category ElementTemplate, tick NamingPattern
and click OK.
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E‘ Select Object Types and Column Headers X

Object Type:  ElementTemplate
Template: Tank with Foam Sensor 2

Object Types: 1selected, Columns: 5 selected

E1-{] BementTempiate Al
- [Type
[ INewName ¥
[ JUniqueID
[ |Description
-.[_|BaseTemplate
[ AllowElementToExtend
[ |BaseTemplateOnly
-[_]DefaultAttribute
----NamingPatbern
- [CpefaultinputPort
[ |DefaultOutputPort
- [pefaultUndirectedPort
- [Jcategories
-[_]CreationDate

L P

e

£ >

Clear All Select All Mare Attribute Columns...

Description:

Cancel Reset

3. Inthe column NamingPattern we enter for Tank with Foam Sensor Tank%@Building|D%.

A | B | C . D E
|Selected(x) Parent Name ObjectType NamingPattern
X Tank ElementTemplate

B P | =

X Tank with Foam Sensor ElementTemplate |Tank%@BuiIdinng% .l

Note: If we want to apply this also to elements created from the Tank
template we would have to set this for both templates.

4. We select only the row for Tank with Foam Sensor, click the Publish button and choose
Edit Only.

5. We can verify the change in PSE (click Refresh if PSE is still open):

Tank with Foam Sensor
General Attribute Templates Ports  Analysis Templates  Notification Rule Templates

MName: |Tank with Foam Sensor

Description: |

Base Template: | Tank

Categories: |Tanks

Naming Pattern: |Tank%@BuiIdingID%

[ allow Extensions  [] Base Template Only

Extended Properties (0) Location Health Security

Find: Derived Templates  Elements Referenced Parent Templates
Derived Elements Referenced Child Templates

We will test this new setting at the end of this section.
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Edit an element template to change/set the default value of an attribute

We want to change the Tank template to provide HC1500 as default value for the
attribute Product.

1. Onanew spreadsheet, go to Library > Templates > Find Templates..., select Tank and
confirm with OK.

2. Click Clear All. We want to set the Default Value of an attribute, so we tick DefaultValue
in the category AttributeTemplate and click OK.

E‘ Select Object Types and Column Headers X

Object Type:  ElementTemplate

Template: Tank ~

Object Types: 2selected, Columns: 5 selected

- AttrbuteTemplate 3
----DNewParent

- [J1sHidden

[ J1sManualDataEntry
- Trait

- [J1sConfigurationItem
[ 1sExcuded

- isIndexed

- [Cpefaultuom
""DTYDE

- TypeQualifier

- [“IDefaultvalue

- [DataReference

- [Jconfigstring

| O SR VO

L

Clear All Select All Mare Attribute Columns...

Description:

Cancel Reset

3. We enter HC1500 in the column AttributeDefaultValue for the attribute Product and
deselect all other rows.



4. Publish with Edit Mode: Edit Only.

A B C
1 |Selected(3) Parent Name
2 Tank
3 Tank  BuildinglD
4 Tank  Capacity
5 Tank  Density
6 Tank Level
7 Tank  Level |Hi
3 Tank  Level [HiHi
9 Tank Level|Level . ZHoursAgo
10 Tank Level|Level ZHoursswerage
11 Tank Level|Lo
12 Tank  Lewel|LoLo
13 Tank  Level |kaximum
14 Tank  Level |Minimum
15 Tank  Level|Target
16 Tank  Mixer Status
17 Tank  Mixing Speed
18 Tank  MNight Shift Operator
19 |>< Tank  Product
20 Tank  TanklD

o
ObjectType
ElementTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemnplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate
AttributeTemplate

E

AttributeDefaultvalue

a0
a0

25
15
100

a0

Bob

AttributeTemplate |HC1500

AttributeTemplate

(i
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5. We can verify in PSE that this action had no influence on the Product values of the
elements. The only thing that was changed is the default value in the attribute template.

Build a new template

Build a template for the area elements. This template will get an attribute which

gives the size of the area.

1. To have an example for the correct format we can load the configuration of the Building
template. We go to Library > Templates > Find Templates..., select the Building template

and click OK.

For the column selection we clear all and then select the properties from the category
AttributeTemplate which will be different from the default settings for the attribute

Size. We will create an attribute of with no Data Reference type (<None>). For this we
will only have to set the DefaultUOM and the Type (value type).



3.
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E‘ Select Object Types and Column Headers X

Object Type:  ElementTemplate
Template: Building >

Object Types: 2 selected, Columns: 6 selected

[ A AttributeTempiate
[ INewParent ¥
[ J1sHidden

- [JisManualDataEntry
[ Trait

[ J1sConfigurationtem
- [JisExduded

[ J1sIndexed

- [Defaultuom

- [Type

[ 1TypeQualifier
-[pefaultValue

- [pataReference
-.[]configString

. pisplayDigits

Pl W I S S N,

Clear All Select All Mare Attribute Columns...

W

Description:

Cancel Reset

We get the following:

A B C D E F
1 .Selected[x]_lparent Name  ObjectType AttributeDefaultUOM  AttributeType
2 |x Building ElementTemplate
3 |x Building ArealD AttributeTemplate Int16

Here we replace Building with Area (you can use the Replace function of
Excel) and ArealD with Size. In row 3, we set the AttributeDefaultUOM to m2
and the AttributeType to Single.

A B C D E F
1 |Selected(x) .|Parent Name  ObjectType AttributeDefaultUOM  AttributeType
2 |x Area ElementTemplate
3 |x Area Size AttributeTemplate m2 Single

Make sure both rows are selected, click the Publish button and choose Create Only as
the Edit Mode.

We can verify again in PSE that the new element template was created together with
the Size attribute template.

Ewvent Frame Templates =1 o
=T
Model Templates | 5 Size

Library Area

@ Tank Farm General  Atbribute Termplates  porks  Analysis Templates  Motification Rule Templates
= Templates

= Element Templates

; % - |Eﬂ‘ﬂf

Area
= Building |f i/ €& Hame | Description Default Yalue
 Tank
[ () Tank with Foam Sensor B & Template: Area

0mz
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Build a new reference type

Remember that we wanted to establish an element hierarchy through parent-child
relationships between the templates. When we look into the Library and arrange the
element templates by template references, we see that the Area template is not yet
placed into a relationship with the Building and Tank templates.

Library
@ Velocity Terminals
E| Templates
| o @ e
e ﬂ Area
B (§ Building
...... (@ Tank
e [ Tank with Foam Sensor

To achieve this, we build a new reference type Area-Building. The configuration of
the reference type is the only thing needed to set this relationship. We do not need
to make any configuration change on the template(s) involved.

1. Again we load some existing configuration to have some guidance. We go to Library >
Reference Types > Find Reference Types...

@ & |_| b—ﬁ Show Valu

Show Valu
Library Elements Event  Security Retrieve
- - Frames~ - )
[ Categories > . Atftribute Dz
Templates 3
= Enumeration Sets ¥
- Reference Types » 4w Al Reference Types
ea Units of Measure ¥ | s#  Find Reference Types... |
83 Contacts 3 Ij Reference Type Headers

From the Reference Type Selection window we choose the Building-Tank
reference type since we want to build the new type analogously.

2. Click Clear All and select from the ReferenceType category: ChildName, ParentName,
Strength, AllowedParentElementTemplate, AllowedChildElementTemplate.



3.
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E‘ Select Object Types and Column Headers X

Object Type:  ReferenceType

Object Types: 1selected, Columns: 9 selected

.|| Parent o ’.
[ ojecType 3
- CError

e[ AReferenceType

[ INewName

----DUniqueID

[~ ChildName

[Parenthiame

Strength
AllowedParentElementTemplate
[ AllowedChildElementTemplate
----DCabEgories

----DCreaﬁonDate

. IModifyDate

[ 5ecurityString

Clear All Select All MareRtnbite Colimns

Description:

The columns in this group are required. They may not be deselected
and neither the group nor the 'Selected{x)' column may be moved.

Cancel Reset

We get the following result:

A B C D E F G H |
1 :Selected[x]lparent Name ObjectType ChildName ParentName Strength AllowedParentEl tTemplate All dChildElementTemplate
2 x Building-Tank ReferenceType Tank Building Strong  Building Tank

We can use the Replace function of Excel (Home ribbon > Find & Select >
Replace...) to replace Building with Area and afterwards Tank with Building.

A B C D E F G H |
1 Selected[x]lparent Name ObjectType ChildName ParentName Strength All dParentEl tTemplate All dChildElementTemplate
2 |x Area-Building ReferenceType Building  Area Strong  Area Building

Publish with Edit Mode: Create Only.

Checking in PSE we see that the new reference type was created. This might not be
reflected in how the element templates are arranged. If this is the case you might need
to close and reopen PSE.
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Library
ﬂ Tank Farm
- I} Templates
- (@ Element Templates
= (G Area
= (£ Building
£ Tank
£§ Tank with Foam Sensor
[4]- % Event Frame Templates

[ Model Templates
[ i Transfer Templates
F- 02 Enumeration Sets

= ', Reference Tvpes

...... 4 fArea-Buiding

------ v Building-Tank.

------ L izamposition

------ 1 Parent-Child

------ o Weak Reference

(|

Testing out what we have just built

Let’s take a moment to test if the newly built template and reference type are
working as expected. In Pl System Explorer, we will create an Area element Area 44
together with a child element Building D. Building D should get one child element for
now: TankD1.

1. Right click on Elements and select New Element. Select the Area template and click OK.

Choose Element Template X

Farent: |\|'elocityTerminaIs

Add child element using the reference type:

=+ Parent-Child

Element Template:

<MNone =
(B Building
B Tank

(B Tank with Foam Sensor

Coce

2. Rename the new area element by pressing F2 or changing the name on the General tab
to Area 44. Navigate to the Attributes tab and assign a value of 15,000 square meters to
the attribute Size.
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3. Right click on Area 44 and select New > New Child Element. In the Choose Element
Template window, we get the new reference type Area-Building as an option. Selecting
it, we can only create child elements using the Building template, which is what we had

intended. Click OK.

Choose Element Template

Parent: |Area 44

Add child element using the reference type:

+ Area-Building
= Composition
=+ Parent-Child

Element Template:

Cancel

4. Rename the new building element to Building D.

5. Create a child element for Building D by right clicking and selecting New > New Child
Element. Select the reference type Building-Tank which we defined earlier. Now, we can
only choose between the two tank templates. We select Tank with Foam Sensor and

click OK.

Choose Element Template

Parent: |Building D

Add child element using the reference type:

=+ Building-Tank
—+ Composition
=+ Parent-Child

Element Template:

Cancel

6. The newly created tank element automatically got the name TankD following the
naming pattern we have set. Rename to set to TankD1. Check in the changes.

7. Check the attributes of TankD1. Product shows a value of HC1500 which we have set as
the default value and the newly created attribute BuildingID picked up the last character

from the parent element and is showing “D”



6.3. Resetting Attributes to Template in Bulk
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0

Before reading this section, please refer to the following course YouTube video:

OSlsoft Learning: Resetting Attributes to Template in Bulk

| Database: Velocity Terminals — To RESET

In this video we are going to revert attributes back to their template using Pl Builder. In PSE
there is an option to Create and Update Data References for all Elements. We can reset single
attributes back to template by right clicking on an attribute and resetting that to template. In PI
Builder we can accomplish the bulk reset.

Note: In PSE it is also possible to perform multi-select editing if you know how to approach it:
To select multiple objects at once to edit, they need to be displayed together in the Viewer
pane. For attributes this can be achieved via Search > Attribute Search. In the below example,
we searched for the attribute Product in the Tank Farm database. We can then reset multiple
attributes to template by selecting them (using Strg or Shift key) and using the right click menu

on one of the selected items.

Element Attribute Search Results 1

Group by: [] Category

Filter P~
2 ¢ 8|5 Name Value Path )
] =] Product AQ4500 Building CYTankC3|Product
= =| Product HC1500 Building CYTankC2|Product
= % ____|E|'n Reset to Template %ing ClTankC1|Product
i3] = i
=] Product -, Categorize... |ﬂ ing B\TankB2|Product
] =] Product ilding BY\Tanks 1|Product
= =] Product . flisnd ilding A\TankA2|Product
] =] Product E dd iclliend ilding A\Tanka 1|Product
[#] Refresh
a3 Copy
Copy Cell
Copy Path
#f Properties

Exercise (Use the Velocity Terminals To RESET database):

This section will be an exercise where you notice that many of your attributes have
been altered away from their template. Your goal is to revert them back to template

by using Pl Builder. Notice that many of the attributes under Tank01 for Montreal



https://www.youtube.com/watch?v=Z6wMNM7qeQI&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=4&ab_channel=OSIsoftLearning
https://www.youtube.com/watch?v=8V85q99F07s&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=8&ab_channel=OSIsoftLearning
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are showing errors since the configuration strings have deviated away from the
template definition.

Tank01
Generd Child Blements Attrbutes Ports  Analyses  Motification Rules  Version
| Filter
2|8/ R) Name 4/ Value
8 Elﬁmwr:m:s
¢ B | Capadty 20000 U gal
L [=] Density 70 0 kgh
B |s0D F Level PI Point not found "\PISRVD11Ta',
Om (5] Mass Unknawn Attributs Den’ in configurati,.,
L 2] Night Shift Operator Bob
B B& | ¥ Notfication Email Address P1 Point not found "\\PISRVO1\Tanki 1. ..
BB &% Pressure PI Paint not found '\PISRVO1Montre...
a =] Product HC 1500
8 A =l Pycode -
9s dTartl.denfumhun ------------------------- Input string was notin a correct format.
L [E] Tark Name TarkD1
H 0@ &7 Temperature PI Paint not found "\\PISRVO1\15Tank,
Om 2] Valume At least one formida is nesded.

**Note the Product Value of HC1500.



Step-by-step:

1. Open Excel and load the PI Builder Add In.
Be sure to set the database to Velocity Terminals — To RESET.
3. Select "Elements" and "Find Element Attributes".

== O L

E

¢ Elements Security | Retri
& Fra

All Elernents

N

Eind Elements...

Al

bt B

Browse Elements...

Find Element Attributes... -
Elernent Headers
All Models

Find Maodels...

[ &l @l [ fa

Maodel Headers
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3. Enter any search criteria you need so that you search for the relevant attributes. If you
would like to load all attributes leave everything blank and select "OK". For this case,
we’ll use the Tank01 element under Montreal as our search root and then click search:

Attribute Search - x
Server: @ risrvot
Database: @Velocih‘ Terminals - To RESET 4
Where
Attribute name: V|
Attribute description: |
Attribute category: <Any> v
Attribute value type: <Anything> w
Maximum results: 1C00|
Bement Criteria
I SearchRoot:  |Velodity Terminals\ocations\Monireal\Tankd1 i l | - | Search Sub-Elements
Name: ‘ '
lk Description: | |
Template: <Al> N
Type: Any v
Search results: |The search found 22 Attributes matching the search aiteria.

4. Ensure that "Value" and "Data Reference" under Attribute are selected in the next

window, then select "OK".



N
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Within the Excel workbook press Control + A to select all items in the workbook, then
select the button "Reset to Template".

Data Server: ' ué (=) Select All
Asset Server: Bl B _ ( ) Deselect All
Publish “
Database: il J m Resetto Template
Connections Build Ta

Now select "Publish"

In the Publish Options box make sure that the Edit Mode is set to "Edit Only".

Navigate back to Pl System Explorer = Elements = Velocity Terminals TO Reset =
Locations = Montreal = Tank01 and verify the attributes have been reset. A Refresh
may be necessary.

Note that the Density and Mass values have not updated. In resetting the template, we
reset the Product to NULL. Enter/Select HC1500 for the Product and refresh the
screen. The Density and the Mass should update.

Note: Use caution when using reset to template. This example is one situation to be aware
of when resetting to template. As there was no Default value in the product field, it is
apparent the field needs to be updated. If we had a default value, how long would it have
taken to determine a problem?
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6.4. Working with Digital Tags in AF

| Database: Tank Farm

When creating attributes which are referring to Pl Points with a Point Type digital,
the Value Type can be set to digital to use the digital state set defined on the Data
Archive to display the string values. However, this method has the disadvantage that
in contrast to the order of digital states we have on the Data Archive, AF would not
be aware of an order and the string values might be displayed differently than
expected when trending the attribute.

Let’s look at an example. In the trend below, the orange line is from the Data
Archive tag directly, while the blue line is the representation of the same tag via an
AF attribute with Value Type String.

ISEQOZU 10:44:27 AM : 81212020 6:44:27 PM

The difference in the two trends is coming from a different association of the states
(“Phases” in this example) with numbers. While for the tag Phasel is associated with
0 on the Data Archive, the corresponding string arbitrarily gets associated with 1 in
AF.

To avoid this issue the recommended method is to create an Enumeration Set in AF
from the Digital State Set. We discuss three ways to do this, first we will look into
two methods introduced in version 2018 SP2. After this we will also show in a video
how this can be achieved in a simple way also on older systems via the Pl Builder.

Note that all methods discussed below work on a per database basis. If State Sets
are used in multiple AF databases the according Enumeration Sets would need to be
created for each separately.

Create an Enumeration Set for a new attribute

For this example, we create a new element Reactor under the root level and choose
<None> for Element Template. We use the Palette to quickly build attributes:

1. The Palette can be opened via the Menu or through key shortcuts. We will use the Tag
Search, so the key shortcut is Ctrl+Shift+8.
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View | Go Tools Help

[¥] Toolbar D |8, Checkin <3 « (2] Refresh | @ N
Z‘ Status Bar Reactor
i Show Trend General Chid Elements  Attributes  ports
[ Palette v showpalette Ctrl+ Shift+P
|#]  Refresh F5 Element Templates  Ctrl+Shift+1
Q@ Back Alt+Left ;@] Data References Ctrl+Shift+3
Forward  Alt+Right 2 Contacts Ctrl+Shift+5
Language Settings... Tag Search Ctrl-Shift+3 |

2. We want to create an attribute for a digital tag, so open up the menu by using the
double arrows and select Digital as the Data Type. In this example, we will use the tag
BA:PHASE.1.

' Tag Zearch - X
Server(s): |F‘ISR'-.-'EII |v
o Seatch

Marne: | | b

Poink Source: | | b
I]Data Type: IDin;|ital I | K

Point Class: i | X

S add Criteria =

Marne Descripkion Paoink Source @

(}‘r EaACTIVE.L Batch Active Reactor 1 L
(}‘YEF'.:F‘HF'.SE.I Phase Reackor 1 L
«F COM158 Light Maphtha End Poink ... R
«F 0SlsoftHYACSim. Y., Equipment State - Elowe... R
¥ O5IsoftHYACSim.Y... Equipment State - Chiller.., P
(}‘7 OSlsoftHYACSim. ... Equipment State - Heate... R

mn

A ST mFRLIL A S W Criimramebk Chabm Dlmane-

o T e T e SO e O e O e HON s |

3. To create an attribute for the tag BA:PHASE.1 drag the tag name from the Tag Search
Palette into the attributes pane of the Reactor element.

4. Since we do not have an Enumeration set matching the digital state set used for this tag
a dialog box appears to create one. We choose Yes to create an Enumeration Set named
“Phases” (same name as the Digital State Set).

EnumerationSet not found

An AFEnumerationSet matching the digital state set for Pl Point "BA:PHASE.1"
was not found. Would you like to create one? It will be named "Phases”.

5. The new set should get automatically selected as the Value Type of the attribute.
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Mame: [BAsPHASE 1 — - ' |

Description: |Phase Reactor 1 |
Properties: <Mone> v
Categories: |
Default UOM: <MNone= w~ |
Value Type: Phases -
Value: Basic Types »

Display Digits: Array Types 4

Data Reference: Enumeration Sets  » | Material D "

Objects 3 | Phases |
SETarTg
System

VWPISRVO1\BA:PHASE, 1

6. The attribute can also be renamed with a friendlier name. Select the attribute and press
F2 to rename or click in the name field and change BA:PHASE.1 to Phase.

7. We can verify that this solved our trending issue by creating a trend in Pl Vision. The
trends of both Pl tag and AF attribute are now aligned.

[ 8f10/2020 1:02:10 PM_|

Phase3
Phase3

2/10/2020 £:51-18 AM ' ) - 21072020 45119 PM

Create Enumeration Sets for Digital State Sets on the Data Archive Server in bulk

Instead of following the above method to create Enumeration Sets from the Digital
State Sets as needed, we can also do this globally for all sets or for some selected
sets.

1. Open the Servers window by selecting File > Connections. Right click the Data Server
and select Properties or mark the Data Server and click on Properties above.

Servers O X
D Add Asset Server *§ Add Data Server Ccnnect| 1 Properties |@ Buffering Manager |2] Refresh
Filter Jo i
MName Host User Buffer Status Description Type Default Database
.‘m . Add Data S tudent01 (piadmins | PTWorld) Mot Running Data Server
WPISRV E ata senver tudentd1 (Administrators | PI Users | World) Asset Server Dema
' Add Asset Server
Disconnect
[#] Refresh
Buffer stz > Remove.. Close
Z7  Properties |
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2. In the Pl Data Archive Properties window open the State Sets tab. Here we can review
the Digital State Sets on the Data Archive Server and if they are matched in the current
AF database.

For example, the set “Phases” which we used in the previous example now
exists as a State Set and Enumeration Set and we get a message displayed
that both are identical:

5 Pl Data Archive Properties O X

General State Sets

MName

R1Batchact

By InterfaceStatus
E Modes

® Phases

B pialarm3s

R pialarmcontral
E) pisgcalarm
Ei5YSTEM

< >

The selected StateSet and EnumerationSet are identical. I

Value Digital State Name Enumeration Value Name
0 Phasel Phasel
1 Phase2 Phase2
2 Phase3 Phase3
3 Phase4 Phase4
4 Phases Phases
5 Phases Phaszet
6 Phase? Phase?
7 Phased Phased

Cancel Apply

If we look at a set which has no correspondence in the current database yet,
e.g. Modes, we see the following:



257 Pl Data &rchive Properties

General State Sets

Mame Enumeration Set Conflicks

& Batchact Enumeration3et ‘Batchict’ not found.

B Interfacestatus EnumerationSet ‘InterfaceStatus' not found.
& Mixerstates Iixerstates Mone

[ Phases Phases Mone

E1pialarmaz Enumerationset ‘pialarm33' not found.

[y pialarmeontral EnumerationSet ‘pialarmcontral’ not Found,
E1 pisqralarm Enumerationset ‘pisqcalarm’ not Found.
Ey5vsTEM Syskem Reserved

A matching Enumer ationSet for the StateSet 'Modes' does not exist in the AFDatabase 'Tank Farm'

Cancel

Walue Digital Skate Mame Enumeration Value Mame
a Manual
1 Auto
2 Cascade
3 Program
4 Prog-Auto
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3. We can right click on the set name and click Create Enumeration Set from State Set... to

create a match for the database.
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5 Pl Data Archive Properties

General State Sets

Marme Enurmeration Set Conflicts

B Batchact Enumerationset ‘Batchact' nok Found.

B Inkerfacestatus EnumerationSet ‘Interfacestatus' not Found.
B Mixerstates MixerStates Mone
(5] rModes FrumeratinonSet Modes' not Found,
EPhases Create Enurneration Set from State Set., &
B pialarm33| [ Set ‘pialarm33 not Found.,
#| Refresh

R pialarmco Set ‘pialarmcontrol not found,

) Select &l e \
[ pisgralarm Set pisgealarm’ not Found.
E15YsTEM Syskem Reserved

A matching EnumerationSet For the StateSet 'Modes' does not exist in the AFDatabase 'Tank Farm'

Walue Digital State Mame Enumeration Yalue Marne

] Manual
Auto
Cascade
Program
Prog-Auto

R

Cancel

Note: At this step, multiple or all State Sets can be selected to create
Enumeration Sets in bulk.

4. Click Yes on the dialog window to confirm this action. The Pl Data Archive Properties
window now shows that the Enumeration Set Modes has been created.



PAGE 107 OF 155

Pl Data Archive Properties O X

General  State Sets

Marne Enurneration Sek Conflicks

@ Batchact Enumeration3et ‘Bakchact’ not Found,
E1Interfacestatus EnurnerationSet ‘Tnkerfacestatus’ nok Found.
E1 Mixerstakes MixerStates Mone

'S Modes L Mone

E1Phases Phases Maone

@ pialarmaz Enumeration3et ‘pialarm33 not found.

[y pialarmcontral EnumerationSet ‘pialarmcontrol’ nat Found,
@ pisqcalarm EnumerationSet ‘pisqealarm’ not found.
E15vsTEM System Reserved

The selected StateSet and Enumer ationSet are identical,

Yalue Digital Skate Mame Enumeration Value Mame
1] Manual rManual
1 Auto Auto
z Cascade Zascade
3 Program Program
4 Prog-Auto Prog-Auta

Cancel

For full information refer to “Review digital state sets on a Pl Data Archive” in the
OSlsoft Documentation.


https://docs.osisoft.com/bundle/pi-server/page/review-digital-state-sets-on-a-pi-data-archive.html
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6.5. Moving Digital States to Enumeration Sets

0

Before reading this section, please refer to the following course YouTube video:
OSlsoft Learning: Moving Digital States to Enumeration Sets

Database: Velocity Terminals

Create Enumeration Sets in Pl AF from the Digital States you have created in the Pl Archive.
Step by step:

a.

Create a new workbook. In the ribbon click the down arrow under the Pl Points
and select Find Digital States.

Data Server: " OSIBL2 ~ 3 x (x) Select All

Asset Server; @ OSIBI2 ~ b ( ) Deselect All
Publish Delete

SANE & — (5

PlPaints | Library Elements  Event Refresh

Database: 0 TechCon2015 - P Reset to Template A . Frantes >
Connections Bulld F ¥ Al PlPoints (M
Al - fl vy Find PIPoints,
@ Al Digital States
A B C D £ f _
Find Digital States,

3

-
2

Select BatchAct and click the OK button.

P3| Data Server: ' OSIBL2 ,» x (x) Select All ' @
Type: Asset Server: @ OSIEL - € ) Deselect All v |
Publish Delete PIPoints  Library Ek
& % Datsbase @ TechCon2015 ~ 8 Reset to Template < %
- Connections Bulld - Rett
e AL - Jr | selected(x)
R Interfacestatus
B _status - A B C A D E
@ Modes 1 [Selected(x) [Parent Name [ ObjectType EfjumerationValue
Rnear_status 2 |x BatchAkt DigitalStateSet
©10peration Mode _J;l 3 x BatchAct Inactive DigitalState 0
e > 4 x BatchAct Active| Digitalstate 1
A4 6

Under the ObjectType property change the DigitalStateSet to EnumerationSet,
and DigitalState to EnumerationValue.

Data Server: M OSIBL2 - G () Select All v &6
P X s H &

Asset Server. @ OSIBL ~ € ) Deselect All
Publish Delete PlPoints Library Elemer
Datasbase: @ Samples - &7 Reset to Template 3 3 2
Connections Build ; Retrieve
D6 - Je
A [ c D E F

1 Selected(x) Parent Name ,Objectiype EnumerationValue
2 ix BatchA¢t EnumerationSet

3 x BatchAct Inactivg EnumerationValue 0
4 lx BatchAct Active | EnumerationValue 1
5

Click the > in the ribbon, select Create Only, then click the OK button on the
next dialog, and the Close button on the last dialog that pops up.



https://www.youtube.com/watch?v=Z6wMNM7qeQI&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=4&ab_channel=OSIsoftLearning
https://www.youtube.com/watch?v=ikIcBLVFCuU&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=9&ab_channel=OSIsoftLearning
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e. Open the Pl System Explorer if it is not already open, and press the Ctrl+3 key
combination to navigate to the Library view. Expand the Enumeration Sets in
the Browser pane and you will see the BatchAct Enumeration Set and the
Enumeration values. If BatchAct does not display, perform a refresh.

s we;nt:o«n:s Generdl |

8- @ Templates
| B- @) Bevent Templates
| B g Event Frame Temoetes
Model Temalates
A Nesficaton Tamplates

L ) Table Categones

6.6. Expand and Edit the Unit of Measure Database

| Database: Tank Farm

The PR team wants to communicate the size of some areas within the plant. For a
press release they want to give the size in soccer fields for the European journals
and in football fields for the American journals. To have a convenient way to
calculate the numbers automatically, we will add the two field sizes as new units of
measure.

For the purpose of this exercise, we will use the following size definitions:
Standard Soccer field: 7,140 square meters
American Football field: 57,300 square feet

1. We will first load the relevant classes and units by going to Library > Units of Measure >
Find UOM Classes...

@ & |_| ’U'TJ:‘I' Show Val

Show Valu
Library Elements Event  Security Retrieve

- 2 Frames = @
(1 Categories 3 = Attribute D.
Templates 3
= Enumeration Sets
1 o Reference Types  » — LS 1 E 1 [t
== Units of Measure  » UOM Database
83 Contacts » | [7] UOM Database Headers

[ Find UOM Classes... |
Ij UOM Class Headers

2. We select Area from the Unit-of-Measure Class Selection window and click OK.
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Unit-of-Measure Class Selection

Type: Unit-ofMeasure Class

Filter

Class

[ Acceleration

(= Acidity

@'Aﬂgular Velodty

@Aparent Power

@Compuher

(== Conductance

[ﬁ'(:cnducﬁ\tity-I

@Corrosion Rates

(=B Currency

Cance

3. Inthe Select Object Types and Column Headers window, click Clear All to reduce the
selection to the required columns. Since we want to introduce new units we will need
the columns of the category UOM. We select the whole category UOM and click OK.

lj Select Object Types and Column Headers *

Object Type:  UOMClass

Object Types: 2 selected, Columns: 11 selected

- [JuniquelD Al
----I:‘Descriph'cn
-[Jcanonicalliom ¥
-[]canonicalabbr
|:| BaseUnits

= uom

- [“]abbreviation

Clear all Select All More Attribute

Description:

The columns in this group are required. They may not be deselected
and neither the group nor the 'Selected{x)' column may be moved.

Cancel Reset

4. We get the classes Area and Length (as the base class) with all their units loaded into the
spreadsheet.
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A B C D H B G H | J K

1 ‘Selected[x]lparent Name ObjectType Abbreviation Origin Refuom RefFactor RefOffset RefFormulaFrom RefFormulaTo
2 |x Length UOMClass

3 |x Length meter Uom m SystemDefined 1 a
4 |x Length inch uoMm in SystemDefined meter 0.0254 o
5 [x Length U uom U UserDefined inch 1.75 0
6 |x Length mils uoMm mils UserDefined inch 0.001 ]
7 |x Length mil uom mil UserDefined inch 0.001 0
8 |x Length foot uom ft SystemDefined inch 12 0
9 |x Length furlong uoMm fl UserDefined  foot 660 ]
10 [x Length F uom Feet UserDefined meter 0 0
11 [x Length DM uom dm UserDefined meter 0 0
12 |x Length Ales uoMm afeet UserDefined  foot 11 ]
13 [x Length 32nd of an inch uom 32nd in. UserDefined inch 0.03125 0
14 [x Length sixteenth of an inch uom sxi SystemDefined inch 0.0625 0
15 |x Length 32nd inch UoMm 32ndin UserDefined sixteenth of an inch 0.5 ]
16 [x Length pm uom pm UserDefined meter 0 0
17 [x Length centimeter uom cm SystemDefined meter 0.01 0
18 |x Length International nautical mile UOM nmi SystemDefined meter 1852 ]
19 [x Length kilometer uom km SystemDefined meter 1000 0
20 [x Length millimeter uom mm SystemDefined meter 0.001 0
21 |x Length mile UoMm mi SystemDefined inch 63360 ]
22 [x Length yard uom yd SystemDefined inch 36 0
23 |x Area UOMClass

24 |x Area  sguare meter UoMm m2 SystemDefined 1 ]
25 [x Area  square inch uom in2 SystemDefined sqguare meter 0.00064516 0
26 |x Area  square foot Uom ft2 SystemDefined square inch 144 0
27 |x Area  acre uom acre SystemDefined square foot 43560 ]
28 [x Area  square mile uom mi2 SystemDefined square foot 27873400 0
29 |x Area  square yard Uom yd2 SystemDefined square foot 9 0
30 |x Area  hectare uom ha SystemDefined square meter 10000 ]
31 [x Area  square centimeter UOM cm2 SystemDefined square meter 0.0001 0
32 |x Area  square kilometer Uom km2 SystemDefined square meter 1000000 0
33 |x Area  square millimeter uom mmz2 SystemDefined square meter 0.000001 ]

5. We add the definition of the two new units as follows (lines 2-33 as shown above have
been deselected and are hidden in this screenshot for presentation purposes):

A E i D E F G H | J K
1 ‘Selected(x]lparent Name ObjectType Abbreviation Origin Refuom RefFactor RefOffset RefFormulaFrom RefFormulaTo
34 [x Area  soccer field UOM soccer field sguare meter 7140 0
35 [x Area  football field UoM football field square foot 57300 0

Leave the column Origin blank as it will be automatically set to UserDefined.
6. Publish with Edit Mode: Create Only.

7. We can check the result also in PSE.

Area

Filter
Name Abbreviation Class Origin Canonical Reference
=S 5re acre Area System Defined 4046.8564224 m2 43560 ft2
== fpothall field football field Area User Defined 5323.344192 m2 57300 ft2
== hectare ha Area System Defined 10000 m2 10000 m2
M spccer field soccer field Area User Defined 7140 m2 7140 m2
=mgquare centimeter 2 Area System Defined 0.0001m2 0.0001m2
= gquare foot ft2 Area System Defined 0.09250304 m2 144in2
= square inch in2 Area System Defined 0.00064516 m2 0.00064516 m2
= gquare kilometer km2 Area System Defined 1000000 m2 1000000 m2

square meter m2 Area System Defined im2

== gguare mile mi2 Area System Defined 2589988,110336 m2 27873400 ft2
=8 square millimeter mm2 Area System Defined 1E-06 m2 1E-06 m2
=R gquare yard yd2 Area System Defined 0.83612736 m2 g ft2

8. The new units can be used in any client tool. As a test we can see if the conversion
works for Area 44. Right click on the Size attribute and select Change Display UOM.



Area 44
General Child Elements

Attributes

Ports  Analyses MNotification Rules

Filter

&t @& & Name

| Value Data Refere

P
i=
AT AL

T
H |
16000 M7 Tl

et

2B

Reset to Template
Mew Analysis

Categorize...

Limits...

Forecasts...

Location of Element...

Health of Element...

Time Series Data...

Trend

Add to Trend

Hide Excluded Attributes
Refresh

Copy
Copy Cell
Copy Path
Paste

Properties

9. Choose soccer field and click OK.

= Select Display UOM

Display UOMs: | == <Default>square meter

Erm acre
e Foothall field
o hectare

e square centimeker
mm square Foot
mm square inch
rm square kilometer

e <Def ault=square meter
mm square mile
rm square millimeter
mm square vard

10. We can see the conversion resulted in a value of roughly 2 soccer fields.

Area 44

General  Child Elements  Attributes

Ports  Analyses Notificatior

[ Fiter

& @& & Name

= | Value

[u] E.Elsize

52. 1008 soccer field

Analogously, we can change the display unit to football fields.
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6.7. Retrieve Attribute Values

‘ Database: Tank Farm

Instead of going to PSE (or another client tool) to check the values of an attribute as
we usually do, we can also get the values displayed in a spreadsheet with Pl Builder.

1.

2.

5.

Go to Elements > Find Elements... and search for all elements from the Tank template
(which include the derived template Tank with Foam Sensor). Click OK.

Click Clear All and expand the Attribute Columns to select a couple of attributes:
Capacity, Density, Product and BuildinglID. Click OK.

A B c o E F G H

1 [selected(q [Parent Name ObjectType |Capacity |Density | Product | BuildingiD

2 [x Building & Tanka1 Element 20000 =Table Lookup, SELECT Density FROM [Material Properties] WHERE MaterialD = @Product  HCLS00 =String Builder.Right(%..\Element%,1);
3 x Building & Tanka2 Element 30000 =Tahle Lookup, SELECT Density FRON [Material Properties] WHERE MaterialD = @Product  HC1500 =5tring Builder.Right(%..\Element%,1};
4 x Building & TankBl Element 35000 =Table Lookup. SELECT Density FROM [Material Properties] WHERE MaterialD = @Product 404500 =String Builder.Right(%..\Element%,1);
5 |x Building B TankB2 Element 40000 =Table Lookup. SELECT Density FROM [Material Properties] WHERE MaterialD = @Product  HC1500 =string Builder.Right(%. \Element%,1);
(3 BuildingC TankCl Element 15000 =Tahle Lookup, SELECT Density FROM [Material Properties] WHERE MaterialD = @Product  wWx1200 |Mew Recipe =String Builder.Right(%..\Element3,1);
7 |x Building C TankCZ Element 25000 =Table Lookup, SELECT Density FRONM [Material Properties] WHERE MaterialD = @Product  HCLS00 =5tring Builder.Right(%..\Element%,1);
8 |x Building C TankCa Element 0 =Tahle Lookup, SELECT Density FROM [Material Properties] WHERE MaterialD = @Product  HCLS00 =String Builder.Right(%..\Element%,1);
9 x Area 40BuildingD TankD1 Element 0 =Table Lookup, SELECT Density FROM [Material Properties] WHERE MaterialD = @Froduct  HC1500 =5tring Builder.Right(%..\Element%,1};

For Capacity and Product we see the values since those attributes have the data
reference set to <None>.

For attributes with a data reference, Pl Builder displays the configuration string and not
the current value. To show the values instead of the configuration, we can tick Show
Values in Columns (for attributes listed in rows there is the Show Values in Rows option
to populate the column AttributeValue).

Data Server: @) PISRVOT ~ L,é (%) Select &1l /, @ & H m Shaw Values in Rows [ Headers @@ 2bout

Asset Server: O PISRVOT ~ Publish () Deselect Al PIPoints  Library Elements Event  Security :e’:;eve E Settings 0 Help

Database: @Tank Farm ~ & Reset to Termplate : . . Fromes @ : " - % Feedback
Connections Build ] Retrieve ] Aftribute Data References Resgurces

Click the Retrieve button. This will give us the actual values of the attributes
at the current time.

A B © D E F G H
1 |Se|ected(}{)_|Parent Name ObjectType |Capacity |Density |Product | BuildingID
2 ® Building & Tankal Element 20000 3422 HC1500 o,
3 |x Building & Tank&2 Element 30000 3422 HC1500 £,
4 |x Building B TankBl Element 35000 2100 A04500 B
3 |x Building B TankB2 Element 40000 3422 HC1500 B
6 | Building C TankCl Element 15000 9213 W1200|Mew Recipe C
T Building C TankC2 Element 25000 3422 HC1500 C
B |x Building C TankC3 Element 0 3422 HC1500 C
q % Area 48Building D TankDL Element 1] 3422 HC1s00 ]

Different time contexts can be chosen via the field and associated drop-down list below.



For full information refer to “Show values from data references” in the OSlsoft

[ | Show Values in Rows

Show Values in Columns

Values at Yesterday Midnight
Values at Today Midnight
Walues at Current Time
Select Date and Time...

Documentation.

6.8. Create New Elements
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| Database: Tank Farm

We will now proceed to create the remaining elements as shown in the plant map
below.

Area 16

Area 15

Building A Building B

Area 44

Building D Building E

e -

—
Area 23

Area 45

BU|Id|ng ©

In the final version, we want to have all buildings grouped under area elements. We

will not do this yet for the buildings which have already been created at the root

level. In the next section we will see how to move elements in the hierarchy and will
then finalize the configuration. For now, we will create the remaining elements and
apply the correct hierarchy wherever this is possible without moving existing

elements. Also, we need to consider where attribute values have to be set when

creating the elements.

We need to create:

TankD2 (Parent: Building D; template: Tank with Foam Sensor)


https://docs.osisoft.com/bundle/pi-server/page/show-values-from-data-references.html
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Building E (Parent: Area 44; template: Building)
TankE1 (Parent: Building E; template: Tank)

Area 15 (template: Area; Size: 32,000 square meters)
Area 23 (template: Area; Size: 24,000 square meters)

We will first create the remaining building and tank elements.

1. To seein Pl Builder what we already have and the structure we need to create for the

new elements we first load the existing elements into a spreadsheet. Open Elements >
Find Elements...

= | &

Elements Event  Security Retri
- Frames ~ -

& Al Elements

Browse Elements...
- ,2', Find Element Attributes...
Ij Element Headers

All Models

E# Find Models...

Ij Maodel Headers

Clear all search criteria to find all elements in the database. Click OK. In the Select Object
Types and Column Headers, click Clear All. Since the new elements should be generated
from templates, we need to add the Template column from the Element category.



Template:

E‘ Select Object Types and Column Headers

Object Type:  Element
Area

Object Types: 1selected, Columns: 5 selected

B’Zl Slement

[ 1Error

----DNewName

[ JUniqueID
----I:‘Descriph'on

[ Defaultattribute

[ |DefaultinputPort

[ pefaultOutputPort

- [pefaultUndirectedPort
[ |Categories
----DCreaﬁonDate

[ IModifyDate
-.[_|5ecurityString
----DNewParent

- [IreferenceType

[ Template
.[J1sAnnotated

|:| VersionID

.. ]versionCreationDate
[ versionModifyDate

- [versionModifier
-.[]versionComment
-.[IversionEffectiveDate
-[versionObsoleteDate
.. ]ParentUniqueID

L

Clear All

Description:

Select All More Attribute Columns...

Cancel Reset

3. We get the following loaded into the spreadsheet:

A B . c | o | E
1 |Selected(x) _|Parent Name ObjectType Template
2 |x Aread4 Element  Area
3 |x BuildingA  Element  Building
4 |x BuildingB  Element Building
5 |x BuildingC  Element Building
6 |x Area a4 BuildingD  Element  Building
7 |x Data Archive Element
8 |x Reactor Element
9 |x Building A Tankal Element  Tank
10 |x Building A TankA2 Element  Tank
1 |x Building B TankB1 Element  Tank
12 |x Building B TankB2 Element  Tank
13 |x Building C TankC1 Element  Tank with Foam Sensor
14 |x Building C TankC2 Element  Tank with Foam Sensor
15 |x Building C TankC3 Element  Tank with Foam Sensor
16 |x Area 44\Building D TankD1 Element Tank with Foam Sensor
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We can follow the example of Building D to build Building E as a child of Area
44 (row 6) and TankD1 to build TankD2 and TankE2 (row 16). Note that all

other tanks and buildings still need to be moved under area elements which
we will build soon and are therefore not a good syntax example in the sense
of our desired final configuration.
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4. We copy row 6 once and row 16 twice and make modifications to get what we show in

5.

rows 17 to 19:

A | B . C | o | E
1 |Selected(x) Parent MName ObjectType Template
2 | Areadd Element  Area
3| Building A Element Building
4 | BuildingB  Element Building
5 | BuildingC  Element Building
6 | Area 44 BuildingD  Element Building
7| Data Archive Element
8 | Reactor Element
9| Building A TankAl Element  Tank
10| Building A TankA2 Element  Tank
1) Building B TankB1 Element  Tank
12 Building B TankB2 Element  Tank
13| Building C TankC1 Element  Tank with Foam Sensor
14 Building C TankC2 Element  Tank with Foam Sensor
15| Building C TankC3 Element  Tank with Foam Sensor
16 | Area 44\Building D TankD1 Element  Tank with Foam Sensor
17 |x Area 44 BuildingE  Element Building
18 |x Area 44\Building D TankD2 Element Tank with Foam Sensor
19 |x Area 44\Building E TankEl Element  Tank
an

We select only those three rows and click Publish. We choose Edit Mode: Create Only
and tick Create or update PI points to create the OPC tags right away.

6. In PSE, we now see the following hierarchy:

Elements

- & EX

B Area 44

- (§ Building D

{0 b [ TarkD1
- F TankD2

£l (7 Building E
b F TankEl

[H- (J Building A

(- (F Building B

[H- [ Building C

------ (F Data Archive

...... 3 Reactor

Next, we need to create the remaining area elements.

7.

In a new spreadsheet, we go on Elements > Browse Elements..., select Area 44 in the
Element Browser and click OK. We can use the previous column selection as a starting
point (Required Columns and Template from the Element category). Since we want to
specify the Size attribute for the elements we want to create, we additionally select the
column Size from the Attribute Columns category. Click OK and Close.



Object Type:  Element

Template: Area

E‘ Select Object Types and Column Headers

Object Types: 1selected, Columns: 6 selected

- [ Attribute Columns

Size

|:| ArealD

- ]Product
[ ]BuildingID
D Capadity
-] Density
D Foam
~Level

- Level Hi
[ JLevel |HiHi

& ]0ther Attributes

= [AFrom Template 'Area’

[ ]Level|ad hoc display

-.[]Level|Level. 2HoursAgo
[ JLevel|Level. 2HoursAverage

| RSO | T, N
Clear All Select All More Attribute Columns...
Description:
Cancel Reset
8. We get the following:
A B c | D E F

—

2 |x

Area 44 Element

:Selected[x]_lparent Name ObjectType |Size Template

15000 Area
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9. We copy row 2 twice, deselect row 2 and make modifications to rows 3 and 4 to arrive
at the following:

| A | B | € | D | E | F |
1 |Selected(x) Parent Name ObjectType |Size Template
2 Area 44 Element 15000 Area
3 |x Area 15 Element 32000 Area
4 |x Area 23 Element 24000 Area

10. Click Publish with Edit Mode:

Create Only and click OK.

11. Checking the hierarchy in PSE (Refresh first), we should now see the following:

Elements

= ¢y Elements
------ (3 Area 15

S Building D

S Building E

[ [ Building A
- (F Building B
[H- (§ Building C
------ (F Data Archive
...... 5 Reactor

(G TankD1
G TankD2

i (G TankEL
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In the next section we will arrange the elements into the final configuration.

6.9. Move Elements within the Hierarchy

| Database: Tank Farm

As you build an AF hierarchy you may need to move elements around. This can be done in PSE
or in Pl Builder, but we will only show the steps for Pl Builder below. You might remember from
your basics AF training that elements can be moved in PSE by dragging the element while
pressing the Shift key. Later in this course you will find a refresher on this topic.

To arrive at our desired hierarchy we need to move Buildings A and B under Area 15 and
Building C under Area 23. In Pl Builder we will achieve this by assigning new parent elements.

1. Go to Elements > Find Elements..., select the Building template in the Element Search
and click Search to find all building elements. Click OK.

Element Search *
Connection Options (\\PISRV0 1 Velocity Terminals)
|l’err|:ial:e:ﬂ.iri'|g E Search
Criteria
Name: | | x
Element Search Root: | | =l X
All Descendants: True v X
Template: Building v K
Category: <All= w| K
S Add Criteria ~
Results

Group by:[ ] Category [_| Template

|E| B/ name < Type Template ) |
o] E (F Building A ENone Building
= é_BL_.Iﬂd_InéB ------------ None Building
B | ( Building C None Building
B | 49 Buiding D MNone Building
B | 49 BuidingE MNone Building

The search found 5 Element(s) matching the search criteria.

Cancel Reset

2. Inthe Select Object Types and Column Headers window click Clear All and then select
NewParent from the Element category. Click OK and Close.
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E‘ Select Object Types and Column Headers X

Object Type:  Element
Template: Building -

Object Types: 1selected, Columns: 5 selected

-] Reguired Columns ~ ’
-] Salectedi)

[/ ObjectType
-[Error

- Sement
----DNewName

[ JUniqueID
----NewParent
|:| ParentUniquelD
-.[_|Description

[ IreferenceType
- [ITemplate

[ |Defaultattribute
- [CpefaultInputPort

LI P S PV NSy Sy

Clear All Select All More Attribute Columns...

W

Description:

Cancel Reset

3. We get the following:

A B | ¢ | o | E |
1 ISeIected[x]_lParent Name ObjectType NewParent
2 |x Building A Element
3 |x Building B Element
4 |x Building C Element
5 |x Area 44 Building D Element
6 |x Area 44 Building E Element

The buildings in Area 44 (rows 5 and 6) are already correctly placed. For the
other buildings we need to assign the area as parent element in the column
NewParent.

4. We apply the changes to arrive at the following:

| a | 8 | ¢ | D | E |
1 |Selected(x) Parent MName ObjectType MewParent
2 |x Building A Element  Area 15

3 [x Building B Element  Area 15

4 |x Building C Element  Area 23

5 Area 44 Building D Element

6 Area 44 BuildingE Element

Rows 5 and 6 were deselected here since nothing needs to be changed.
5. Click Publish and choose Edit Mode: Edit Only. Click OK and Close.

6. We can verify the result in PSE. Click Refresh and expand the hierarchy in the Browser. If
the hierarchy is not correctly presented you might need to close and reopen PSE.



Elements

=&

=l () Area 15

B (§ Building A
G TankAl
(F TankAZ
£ (§ Buiding B
b (5 TankB1

B (§ Building C
...... & Tankci
...... F TankC2
i [ TankC3

= (G Area 44

B (§ Building D

i 5 TankD1

(F TankD2

B (§ Buiding E

- F TankEl

------ (5} Data Archive

...... 5 Reactor

----- (£}, Element Searches

6.10. Change Reference Types

PAGE 121 OF 155

| Database: Tank Farm

Since we also have dedicated reference types (see section Build and Edit Templates and Other
Library Objects earlier in this lesson) for the relationship between areas and buildings and
between buildings and tanks we will also set the reference types where it is still on the standard

Parent-Child.
Let us first see how this can be done in PSE before we make the remaining changes in bulk in PI
Builder.

1. Inthe Browser select Area 44 and open the Child Elements tab. Select Group by

Reference Type.

Area 44
General Child Elements  attributes  Ports  Analyses  Notification Rules  Version

Group by: [] gahegoryl Reference Type“:‘ Template

Filter o |
|3 Name 2| Type Template @ |

B = Reference: Area-Building

B | (J Building D None Building

B - Reference: Parent-Child

B | (J Building E Nore Building

Building D already uses the reference type Area-Building, while Building E has
a reference type of Parent-Child.

To change the reference type for Building E, we right-click on Building E and select
Convert > Change Reference Type...
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Area 44
General ChildElements  attributes Ports  Analyses Notification Rules  Version
Group by: [] Category [

Filter
B |[21 Name a Type Template
B & Reference: Area-Building
B | (J Building D Mone Building
El & Reference: Parent-Child
= Building
3
| Convert r | [ Convert to Model...
o+ Create or Update Data Reference By Change Template...
h  Categorize.. El%  Change Reference Type...
Location...
Health...
B Annotate..

3. Inthe Change Reference Type window, select Area-Building as the new reference type.

Change Reference Type X

Pick parent and new reference type for child Building E.

Parent: New Reference Type:
Area 44 ~ || Parent-Child ~
e Composition
Parent-Child

Click OK. Check In the change.

4. Both buildings are now shown with reference type Area-Building (you might need to
refresh the view).

Area 44
General ChildElements  aAttributes Ports  Analyses  Notification Rules  Version

Group by: [] Category Reference Type [| Template
Filter R

8|2 Name & Type Template @ |

B = Reference: Area-Building

B | (@ Building D Mone Building

Building

5. For changing the remaining reference types, we use Pl Builder. Go to Elements > All
Elements. In the Select Object Types and Column Headers window, Clear All and then
select ReferenceType from the category Element and Child Elements at the bottom of
the list. This is necessary to get not only elements from the root level. Click OK and
Close.
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[77] Select Object Types and Column Headers X || [7] Select Object Types and Column Headers X
Object Type:  Element Object Type:  Element
Template: Area ~ Template: Area o
Object Types: 3 selected, Columns: 5 selected Object Types: 2 selected, Columns: 5 selected
=] Regquired Columns ~l | [ JversiorModifier ~ll$
[ Selected) [(versionComment
¥ ¥
- [“]ReferenceType i.[[]securitystring
[ IMewName [ JError
[(uniquern w-[]ExtendedPraperty
[ IMewParent w-[JAttribute
[ ParentUniquelD w-[Analysis
[[pescription - NosificationSule
[ JTemplate w-[Part
[ ]DefaultAttribute - ]attribute Columns (from Template ‘Area’)
[(pefaultinputrort .| Child Blements
-] DefaultOutputPort .| Flement References
[ PSP e &
Clear all Select All More Attribute Columns... Clear All Select All More Attribute Columns...
Description: Description:
oK Cancel Cancel

6. We want to change the Parent-Child reference types to Area-Building or Building-Tank,

respectively.

A B . C | o | E .
1 |Selected(x) _|Parent Name ObjectType ReferenceType
2 |x Area 15 Element
3 |x Area 15 Building A Element Parent-Child
4 |x Area 15\Building A TankA1l Element Parent-Child
5 |x Area 15\Building A TankA2 Element Parent-Child
6 |x Area 15 BuildingB  Element Parent-Child
7 |x Area 15\Building B TankB1 Element Parent-Child
8 |x Area 15\Building B TankB2 Element Parent-Child
9 |x Area 23 Element
10 x Area 23 BuildingC  Element Parent-Child
1 |x Area 23\Building C TankC1 Element Parent-Child
12 |x Area 23\Building C TankC2 Element Parent-Child
13 |x Area 23\Building C TankC3 Element Parent-Child
14 |x Aread4 Element
15 |x Area 44 BuildingD  Element  Area-Building
16 |x Area 44\Building D TankD1 Element Building-Tank
17 |x Area 44\Building D TankD2 Element Parent-Child
18 |x Area 44 BuildingE  Element  Area-Building
19 |x Area 44\Building E TankEl Element Parent-Child
20 |x Data Archive Element
21 |x Reactor Element

7. Change the reference type for all tanks to Building-Tank and for all buildings to Area-

Building.



A B C D E

1 |Selected(x) Parent Name ObjectType ReferenceType
2 |x Areal5 Element

3 |x Area 15 Building A Element  Area-Building
4 |x Area 15\Building A TankA1 Element Building-Tank
5 |x Area 15\Building A TankA2 Element Building-Tank
6 |x Area 15 BuildingB  Element  Area-Building
7 |x Area 15\Building B TankB1 Element Building-Tank
8 |x Area 15\Building B TankB2 Element Building-Tank
9 |x Area 23 Element

10 |x Area 23 BuildingC  Element  Area-Building
1 |x Area 23\Building C TankC1 Element Building-Tank
12 |x Area 23\Building C TankC2 Element Building-Tank
13 |x Area 23\Building C TankC3 Element Building-Tank
14 |x Areadd Element

15 |x Area 44 BuildingD  Element  Area-Building
16 |x Area 44\Building D TankD1 Element Building-Tank
17 |x Area 44\Building D TankD2 Element Building-Tank
18 |x Area 44 BuildingE  Element  Area-Building
18 |x Area 44\Building E TankE1l Element Building-Tank
20 |x Data Archive Element

21 |x Reactor Element

8. Click Publish and choose Edit Mode: Edit Only. Click OK and Close.
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9. In PSE, we can check the Child Element tabs of the area and building elements to verify

the modification.
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7. Security
7.1. Introduction to AF Security

AF Identities and Mappings

AF Identity Description

Administrators By default, this identity has all access permissions to every collection
and object on the AF server, including all databases. It cannot be
modified or deleted.

It is recommended that access to this identity is restricted to only a few
users.

This identity has the same privileges as Administrators, with the
exception of the Admin (a) permission. This identity is also not allowed
to delete AF databases.

It is recommended that this identity be restricted to those users who
are defining the asset database. Additional identities should be created
to narrow the scope of access within AF.

Engineers

World This identity has read access permissions to every collection and object
on the AF server. More information see below.

The following table describes the access permissions you can assign to AF identities
for all objects in the AF hierarchy.

Access right Abbreviation Definition
Read r Enables a user to view the object.
w Enables a user to create and modify an object. The

exception is that event frames and transfers also
require Write Data permission on the element template
from which they are created.

Writ
rite Additionally, if users do not have Write permission on
the AF database, they cannot modify any object within
the database, regardless of the specific permission on
that object.
Read/Write Enables a user to read and write to the associated

object.
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Read Data

rd

Enables a user to read element’s attribute values (non-
configuration items).

Write Data

wd

Enables a user to modify element’s attribute values
(non-configuration items). Additionally, this permission
controls whether a user can create or modify event
frames.

Subscribe

Enables a user to subscribe and unsubscribe to a
notification.

SubscribeOthers

SO

Enables a user to subscribe and unsubscribe other
users to a notification.

Delete

Enables a user to delete an object.

Execute

Enables a user to perform most actions on an analysis
case.

Only used in Pimsoft SigmafineTM data reconciliations.
The PI Analysis Service does not use this permission.
The Write permission is required to modify, run, and
stop asset analyses.

Admin

Enables a user to modify the security settings, or
owner, of an object. Also allows to force an Undo Check
Out on an object that is checked out to another user, as
well as to lock and unlock an event frame..

Setting permissions can be done for individual AF objects or for collections of
objects. When you create new objects, except for child elements, the collection
security is used as the default security. When you create a child element, the
security descriptor of the parent element becomes its default security.



AF Security Hierarchy

The following chart shows the structure of the AF objects in an AF Server. Each
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securable AF object (element, event frame, and notification, and so on) throughout
the hierarchy has an associated security descriptor that contains the access
permissions information for that object.

All AF objects of the same type belong to a collection. For example, every AF

element in a database belongs to the Elements collection for that database. Each
collection also has an associated security descriptor that contains access permission

information.

 Server

Contacts

Notification Contact Templates

{
{
l

Identities

l

Mappings

[

Databases

)
]
)
J
]|

Analyses
Analysis Templates
Categories
Elements
Element Templates
Enumeration Sets
Event Frames
Notifications
Reference Types
Tables
Table Connections
Transfers
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Permission Inheritance

When you change the access permissions for an element, the access permissions for
any parent or child elements might also change. The behavior depends on the
reference type.

When an object or collection is created, a default set of access permissions is
assigned, based on the access permissions that are set on the parent. When access
permissions are set on a parent, the following Child Permission settings on

the Permissions page of the Security Configuration window are evaluated:

Reference Type Behavior

Composition Access permissions for child and parent are always the
same.

Weak Access permissions are never inherited.

Parent — Child When access permissions are set on a parent, the Child Permission
settings in the Security Configuration window depend on option
used

Child Permissions

() Do not modify child permissions

(®) Update child permissions for modified identities
() Replace child permissions for all identities

Option Description

Do not modify child Prevents access permissions that have been set for the

permissions current object or collection from being replicated to child

collections and objects in the AF hierarchy.
Default for AF server 2.5 and earlier

Update child permissions for | For each selected item on the Items to Configure list in the
modified identities Security Configuration window, replicates the access
permissions for all child collections and objects for each
identity on the Identities list whose access permissions have
been modified.

Default for AF server 2.6 and later.
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Replace child permissions for | For each selected item on the Items to Configure list in the
all identities Security Configuration window, replaces all child permissions
for every identity on the Identities list with the parent access
permissions.

Hint: Before you apply this option, review access permission
settings for all items on the Items to Configure list to avoid
unintentionally overwriting custom permissions that may
have been applied elsewhere in the collection hierarchy!

See also Security configuration in Pl AF in the OSlsoft Documentation.

View Effective Access by User

1. Choose one of the following methods to open the Security Configuration window:

To open from ... Do this ...

On the toolbar, click &,

In the Pl AF Server Properties window, click
the Security link.

Pl AF Server
Properties Window

Select Database On the toolbar, click the Database button.

Window In the Select Database window, click the Edit
Security button.

Pl System Explorer Right -click an object or collection and click Security.

Browser In the PI AF Server Properties window, click
the Security link.

2. Inthe Security Configuration window, click the Effective Access tab.

3. Inthe Domain User field, enter a user's Windows domain name whose permissions you
want to view.


https://docs.osisoft.com/bundle/pi-server/page/security-configuration-in-pi-af.html

Security Configuration

Permissions ~ Effective Access

Account

Wl

User SI0:

Identities:

Damain User:  [PISCHCOL|student02

|S- 1-5-21-626831697-2470743929-113331490-1105

e Administrators
d;,Engineers

e world

Ttems bo Yiew Access:

D risrvon
| & prsrvion
1| S&prsrvon
e PISRYDL
&2 p1zrvon
=
FP1srvan
[EPrzrvo1

CJprsryot
& p1srvol
(@ PISRYO1
B PIsrvot
F={PISRYO1
1 PTSRAOL
R PISRYO]
', PISRYO1
PISRYO1
B Pramvinl
—*PISRYO1

4. Press Tab or Enter to validate your entry.

- Contacts

- Motification Contact Templates
- Security Tdentities
- Security Mappings

- Databases

- Database -
- Database -
- Database -
- Database -
- Database -
- Database -
- Database -
- Database -
- Database -
- Database -
- Database -
- Database -
- Database -

Analyses

Analysis Templates
Categaories
Elements

Element Termplates
Enumeration Sets
Event Frames
MNotification Rule
Motification Rule Template
Reference Types
Tables

Table Connections
Transfers

Permissions:

Read
Write
Delete
Admin
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Note:You can click @ next to the Domain User field to search for a user's Windows
domain name.

The fields and lists on the Effective Access page are populated with the following
information:

User SID field: Displays the user's security identifier

Identities list: Lists all the Pl AF identities that are mapped to the
Windows domain user account entered in step 3

Items to View Access list: Displays the item(s) selected for security
configuration. This list is reflective of the item(s) shown in the ltems to
Configure list on the Permissions card.

Permissions list: Displays the access permissions for the currently
selected item in the Items to Configure list.

5. Select a different item in the Items to View Access list. The user's access permissions for

the selected item are displayed in the Permissions list.

Examples:
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Security Configuration Permissions _ Effective Access
Permissions  Effective Access Account
Domain User: ~ [PISCHOOL|studentnz
o Account
Domain User: [PISCHOOL|student02 User5ID:|5-1-5-21-626831657-2470743929-113331490- 1105
E User SID: |5-1-5-21-626831697-247D743929-11333149D-1 108 Identities: s Adinistrators
2 Fnainesrs
| dentities: | &g Administrators B orld
_ &,Eng\neers
e world
i
Ttems to View Access: Permissions:
@ r1srnt Read
<4 | Ttems to View Access: Permissions: || 2 propwns - Contacts e
El Tite
B pisrunt Read S PISRYOI - Notfication Contact Templates
& F1srv0: - Contact ’ Read Data
ontacts write {3 PISRYO1 - Security Tdentities
SPISRVOL - Notification Contact Templates &L PISRY01 - Security Mappings Write Data
a - " Delete
i PI5RY0L - Security Tdentities Achi EIFISRYOL - Databases Delete
¥ || a3 nin
N BAPISRYO - Security Mappings [flprsrv01 - Database - Analyses Execute
: EEPISRVDI - Database - Analysis Templates Admin
(1PIsAvO1 - Database - Catedories

Repeat step 6 as needed to view access permissions for other items.

Click OK to exit the Security Configuration window.

Security Configuration

Permissions Effective Access

Account

Domain User:  [PISCHOOL studentz

UsersID: [5-1-5-21-626831697-2470743925- 113331 490- 1105
Idertities: | dig Administrators
 Engineers

&Wor\d

Items to View Access: Permissions
@01 Production Faciity Read
[f#f]os1 Production Failty - analyses Writs
[Eﬂosx Production Facility - Analysis Templates Delete
Adriin

5 OS5I Production Facility - Elements

(@ ©5I Production Facility - Element Templates

Z 051 Production Facilty - Enumeration Sets

=51 Praduction Facility - Event Frames

3 51 Production Facility - Notification Rule

%OSI Production Facility - Notification Rule Template
'#, 0SI Production Facilty - Reference Types

OS5I Production Facility - Tables

T 051 Production Facilty - Table Connections

—+* (51 Production Facility - Transfers

hridant
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7.2. UOM Database Security

0 Before reading this section, please refer to the following course YouTube video:
OSlsoft Learning: UOM Database Security

The AF Unit of Measure (UOM) database is shared across all AF databases. You cannot set
permissions for individual UOMs or UOM classes. Permissions for individual UOMs or UOM
classes. Permissions can only be set for the entire UOM database.

To open UOM Security Configuration window:
1. Inthe Navigator pane, select Unit of Measure.

2. On the toolbar, click the UOM Security button.
Security Configuration == -

Items to Configure:

Item Security String
‘@ Unit-of-Measure Database World:A(r) |Administrators:Afr,w,d,x,a) INT AUTHORITY WETWORK SERVICE:A( w

< m >
Identities: | Add... | | Remove Permissions for World:

MName Permission Allow Deny
ag,world Al D D
& Administrators Wirite Il |

% NT ALITHORITVNET v QR LER VS

3. Examine the difference between World and Administrators Identity
Permissions.

a. World has no permissions to make changes within the UOM
database.

b. Administrators have access to make changes to the UOM database.

4. Effective permissions can be reviewed to verify individual access. Examine
studentOllow’s permissions.

a. Select the Effective Access Tab.
b. Search for a domain user; studentOllow.

c. Review effective access for individual. The individual has access to
read all units of measure configured within the UOM database.


https://www.youtube.com/watch?v=Z6wMNM7qeQI&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=4&ab_channel=OSIsoftLearning
https://www.youtube.com/watch?v=E5C1YiPCMUY&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=10&ab_channel=OSIsoftLearning
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Security Tips

Administrator privileges at the server level provides access to EVERY OBJECT, regardless of
their security settings

If you want to edit an element, you need write permissions on the Elements collection AND on
the particular element

Library objects, such as templates, enumeration sets, UOMs, and references

types ALWAYS have read permission regardless of their security settings

Deny settings override any granted allow permissions

7.3. AF Permissions

.0 Before reading this section, please refer to the following course YouTube video:
OSlsoft Learning: AF Permissions

Database: OSI Production Facility

Exercise:

Use your knowledge of AF security to accomplish the following use case in the OSI
Production Facility database: You want to create an AF identity which, when used for
a user or a user group, will allow that identity to create elements from template, but
that identity should NOT be able to edit library objects at all i.e. they should not be
able to edit the template. (you can use the pischool\studentOllow account for your
testing. This account has the same password as studentO1 and it is currently mapped
to the ElementBuilders identity.

Step by Step:

The main idea here is that we want to give the user access to the non template
collections, but not the template collections. This will allow them to create instances
of templates, but not create or alter the templates themselves.



https://www.youtube.com/watch?v=Z6wMNM7qeQI&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=4&ab_channel=OSIsoftLearning
https://www.youtube.com/watch?v=S9nCf2KjOmc&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=11&ab_channel=OSIsoftLearning
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1. Sign in to the AF Server with an account with Administrator’s permissions (for
example Student01) and go to File > Server Properties > Security:

[57 Pl AF Server Properties O *
Genersl plugdns Lbraries Identities Mappings Counts RPC Metrics Connections
Mame: Rename
Description: |
Host: | port:  [5457 |
Account: | | Timeout: |300 | seconds
: |15cae338-0434-4071-8591-51b 1832:3a5 |
Time Zone: |{lﬂ'CJEn-urr.ina1ndu1v=rsdTm |
Version: IServeri2.10.6.195; Database:2,10.6.195 |
Default Data Server: | <Inheritlocal defait Data Server> v
Miases: lacalhost | 4

PISRVOLPISCHOOL.INT :

x
Extended Properties (0)  Sequrity o
C & Active O Access for Contacts

2. Next to identities click ‘Add..." to open the ‘Select Identity’ dialog box and
choose ElementBuilders and OK.

3. Next ensure that you have all ‘Items to Configure’ selected, choose
ElementBuilders and then click the check box by Allow: All to remove all
permissions and then select only Read and Read Data. Finally click ‘Apply’



Security Configuration

Permissions  Effective Access

{Fowtyrd ey, 5,50,an) [Warld:Alr,rd) IRTGP Engine:Alr,

Ttems to Configure:

ttem Security String

HA@rsri01 i T

[ § p1srun1 - Contacts oAl verdwd,d,%,3,8,50

[ i Pisavo1 - Notification Contact ssAlr, w0, we,d,x,8,8,50, -

{r,w,rd we d,x,5,50,an)

[ & P1sRv01 - Security Identities
%

A(r, ) IRTQP Engi
,rd,wd d,x,s,50,an) [World:A(r,rd) RTQP Engine:A(r,
Administrators:A(r,w,rd,wd,d,x,a,5,50,an) [Engineers:Alr, w,rd,wd,d, x,s,50,an) [World:A(r rd} RTQP Engine:Afr,
dmini: I ) Miorid:A(r,rd) RTGP Engine:A(r,
d:A(r,rd) RTQP Engine:A(r,rd

Al
A

PISRVO1 - Security Mappings S ,7d, 0, 0,,3,5,50 {r. .0, W d,x,5,50,
[ @r1srvo1 - Databases ad s:A(myed,md,d,,,5,50 {rywyrd 5,50,
[ [llprsv01 - Database - Anslyses dninistrators:A{r,w,rd,wdd,x,3,5,0,20) Engi {r,w,rd wd d,x 5,50, 0 World:Afr,rd) IRTGP Engine:alr,
[ [l Prsrvo1 - Database - Analyss Temp s:A(rm,rd,wd,d,x,a,5,50 {r,w,rd,wd,d,x,,50,an) [Warld:A(r, d) RTGP Engine:A(r,

A~

() Da nat modfy chid permissions
(®) Update chid permissions for modified identities e
() Replace child permissons for al identities

I

Apply

[A B2 P1srv01 - Database - Categories S s:A(r,w,rd,wd,d,x,3,5,50 {e,vrd i, x,5,50,an) [Warld:Alr, «d) RTGP Engine:Afr,
71 dh PIsavD 1 - Database - Elements ad sl .ed . dx.a.s.s0 w.rd.wd.d.x.5.50. Alr £d)IRTOP Eny v
¢ >
Identities: | Add... | | Remove Permissions for ElementBuilders:
Mame Permission ow Deny
& administrators A o ad
&,Eng-\eﬂs Read D
&svore Wirite 0 O
g::-g i:‘::;m Read/Wite O o
3l
; Asset Analytics Recalculation R‘?d Data ¥ 0O
B potfcations Write Data O |
&:P1 Manager Read/WritzDatz [ O
871 web APT Admins (PISR01) Subscribe O O
& stucents sbsobeotes ][]
&, perators Delete 0 0
& Visionsve
& Bementtuiders e Exeaute 0 a
Annotate O O
Admin O O
Child Permissions
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This will give the ElementBuilders identity read access to the entire AF server.

Then with this same window still open, let’s select the checkbox at the very
top to unselect all the Items. Next check the boxes next to

a. PISRV1 — Database — Elements,
b. PISRV1 — Database — Analyses,

c. and PISRV1 — Database — Notification Rules

while making sure that you then select ElementBuilders again. Next select
the option for Write. Your screen should look like this:



Chid Permissions
() Do not modify chid permissions
(®) Update chid permissions for modified identibes

Security Configuration [m] X
Permissions  Effective Access
Ttems to Configure:
Oitem Security String n
A [ prsevo1 - Datebase - Analyses o dministrators:A(r ,7d,nd,d,%,3,5,50,an) Engineers:A(r w,rd,d,d,%,5,50,an) World:A(rrd) RTQP Engine:Alr,
| EP]SR\:M - Database - Analysis Templates Administrators:Alr,w,rd,wd,d,x,2,5,50,, Alr,w,rd,wd,d,x,5,50, Alr,rd)IRTOR E
[ p1svo1 - Database - Categories Administrators:Alrw,rd,wd,d,x,a,5,50,an) Engineers:A(r,w,rd,wd,d,x,5,50,an) World:A(r,rd) IRTQP Engine:Alr,
[+ & P1sRv01 - Database - Bements Administrators:A(r,w,rd,wd,d,x,a,5,50,an) [Engineers:Alr w,rd wd,d,x,s,50,an) [World:A(rrd) RTQP Engine:Afr,
O QPERWJI - Database - Bement Templates Administrators:Alr,w,rd,wd,d,,a,5,50,an) [Engi {rw,rd,wd,d,x,5,50,an] [World:Afr rd) JRTQP Engine:Afr,
|:| @ PISRVO1 - Database - Enumeration Sets Administrators:Alr,w,rd,wd,d,x,2,5,50,80) B Afr,w,rd,wd,d,x,5,50, Alr,rd) IRTQP Engine:Afr,
] F=iP1sRD1 - Database - Event Frames Administrators:Alr,w,rd,wd,d,x,a,5,50,an) Engineers:A(r,w,rd,wd,d,x,5,50,an) [World:A(r rd) RTQP Engine:Alr,
=] . PISRV01 - Datzbase - Motification Rue mini 5:A(r w,rd,wd,d,x,a,5,50,an) [Engi {rw,rd,wd,d,x,s,50,an) [World:A(r,rd) JRTQP Engine:Afr,
O S PISRVO1 - Database - Notification Rule Template  Administrators:Afrw,rd,wd,d,x 1) [Enai {r,w,rd,wd,d,x,s,s0,an) [World:A{r rd) JRTQP Engine:Alr,
[71 ‘%, PIsRVD1 - Database - Reference Tvoes Administrators:Alr w.rd.wd.d.x.a.5.50.an) {r wi.rd.wd d.x.5.50. Afr.rd)IRTOP E Afr, ¥
£ 2>
Identities: | Add... | | Remove Permissions for ElementBuilders:
Name . | Permission Mlow  Deny
& i Administrators Al O O
] o Engineers Read D
& wiord Virite ) [}
ferpenane Recpiie @ O
L Asset Anal
&, Asset Analytics Recalculation R‘_ad Data ¥ O
& otifications Write Data o O
&1 Manager Read/WriteData [ O
& students Subscribe O O
& Operators Subscribe Otners [] O
i b VisionSve Delete 0 0
&g ElementBuiders
Execute | (|
Amnatate o 0O
Admin o o
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Now hit OK to apply the changes and close the window. This should allow
your test account to create and check in Elements created form templates,
but not allow that account to create or make changes to templates.

Upon closing and reopening the AF security (using previously outlined steps),
verify the ElementBuilders permissions are correct. The boxes may appear
different as all Items are selected in the Security Configuration
options. Boxes filled in completely do not apply to all items selected; in this
case, the Write permission is limited to the 3 previously identified databases.
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7.4. Database Level Security Settings

| Database: OSI Production Facility

What we did in the previous exercises was changing permissions on the AF server on
a server wide level. But say for instance, you would like to do something similar on a
database level or you only want to make changes within a particular database that
you manage without changing server level permissions. In this case, you could open
the database security by opening File > Database... > Right click the database of
interest and then choose Security...

Notice how we have a very similar dialog box to what we were working with in the
last exercise, but this one lists the ‘Items to Configure’ in a slightly different way:

Security Configuration

Permissions  Effective Access

Items to Configure:
M1tem

M @ 05! Production Fadiity

i [l 051 Production Faciity - Analyses

£ [l o1 Production Faciity - Analysis Templates
[ [ 051 Production Faciity - Categaries

M & 051 Production Faciity - Elements

(4 805! Production Faciity - Element Templates
[/ W 051 Production Faciity - Enumeration Sets
[ =051 Production Fadiity - Event Frames

4 8 051 Production Fadiity - Notification Rule

[ 88,051 Production Faciit - Notification Rule Template
<

Identites: = Add... Remove ,

Here we see the form <DatabaseName> - <collection type> instead of <server> -
[Database] — [<Collection>] So here we can see that any changes we make here will
apply to this database and the objects in it. The server level is not affected.
Essentially, we can only edit security of the Database (green) section in the security
hierarchy diagram rather than the Server (yellow) sections. In addition, we can edit
security of individual objects by right clicking on the object and choosing security.
For example, we can do this for an element and we would see this:
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Security Configuration O bd

Permssions  Effective Access

Items to Configure;
Mitem Security String
[ @ Production Area Administrators:Alr,w,d;nd,d,x,2,550,an) Enginesrs:A(r,w,rd,wd,d,x,5,50,an] Worid:A(r,rd) RTQP Engine:A(r,rd) |Asset AnalyticszA(r, w,rd,wd .2

< >

Identities: | Add... Remave Permissions for Administrators:

Name Permission Allow Deny
& rdministrators Al ] O
Lytogoesrs Read O
& word s O
i:;qi i:w;:] Read/Virite =] O
&,Aﬁsit »\n:lyn:: Recaleulation Read Data ] O
g Motficatons Wirte Data A 0O
&P Manzger ReadfriteData & [
& students Dt g 0
&uoperatons Annotate =] O
e Admin O

So, depending on the granularity you need in your AF system: server level, database
level, object level, you can get the security you require.

7.5. Editing Security in Pl Builder

.0 Before reading this section, please refer to the following course YouTube video:
OSlsoft Learning: Editing Security in Pl Builder

We are going to use the Pl Builder functionality to add an Engineers mapping to correspond
with the Students Active Directory (AD) group.

Step by step:

1. Create a new workbook or sheet. In the ribbon click the down arrow under Security
> Asset Server > All Security Mappings


https://www.youtube.com/watch?v=Z6wMNM7qeQI&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=4&ab_channel=OSIsoftLearning
https://www.youtube.com/watch?v=tG9tKuzqkro&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=12&ab_channel=OSIsoftLearning
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Show Values in Rows IjHe
~
_ lu_.]_]‘ Show Values in Columns Set
Security Retrieve .
- ) I

? Data Server » | Attribute Data References

&) Asset Server » &y All Security Identities

g Eind Security Identities...
J K ) ) C
D Security ldentity Headers r

ﬂ All Security Mappings
ﬁ Find Secunty Mappings...
D Security Mapping Headers

2. The Select Object Types and Column Headers dialog pops up. Here you can make
selections on what information about the Pl AF Mapping you would like to retrieve
into the workbook. Just accept the default by clicking the OK button.

L m m =

E‘ Select Object Types and Colurnn Headers x

Object Type:  SecurityMapping

Object Types: 1 selected, Columns: 7 selected

efectedx}

Name 3

Objectiype

ror

= Secutymtanping
[[IMewMame
[Cuniquelo
[~]Description
[~MappingIdentity
[~IMappingaccountiame
[~ModifyDate

Clear Al Select Al

Description:

The columns in this group are required, They may not be
deselected and neither the group nor the *Selected(x) column
may be moved.

coresl | [ meset

@ Retrieve Selected Objects

Operations Completed:

Processing Secutity Mapping "PISCHOOL student0 1 lom"
Processing Security Mapping "PISCHOOLDomain Users"
Processing Security Mapping "BUILTINy Administratars”

Processing Security Mapping "NT AUTHORITY|SYSTEM"

Processing Security Mapping “NT SERWICE|PIARalysistanager”
Processing Security Mapping "NT SERYICE\PISgIDas RTQP
Processing Security Mapping "PISCHOOL Cperators”
Processing Security Mapping “NT SERYICELPINotificationsService”
Processing Security Mapping 'Everyane'

Processing Security Mapping "PISCHGOLYPIVisionService”
Processing Security Mapping "PISCHOOL studento1"
Processing Security Mapping 'PIWeb APT Admins (PISRYO1)1"
Processing Security Mapping "PISCHOOL engineers”
Processing Security Mapping 'PT Web APT Adrins (PISRYD1)'
The requested action is complete,

3. Copy the row with ‘Everyone’ in column B and paste it at the base of the
spreadsheet. Select only the new bottom row and change the rest of that row as
shown below.
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A B C D E F G

Selected(x) Name ObjectType

PISCHOOL student0lliow SecurityMapping
FISCHOOLYDomain Users
BUILTINAdministrators

1 Error Description
2

3

4

5 MT AUTHORITVSYSTEM

6

7

8

9

Mappingldentity
ElementBuilders

MappingAccountName
PISCHOOL\student0Llow
world PISCHOOL\Domain Usars
Administrators BUILTIMNYAdministrators

Asset Analytics Recalculation  NT AUTHORITYSYSTEM

Asset Analytics NT SERVICEVPIANalysishanager

SecurityMapping
SecurityMapping Administrators on the &FServer machine
SecurityMapping

T SERVICE\PIAnalysisManager

SecurityMapping Account configured to run Pl Analysis Service

T SERWICE\PISgIDas. RTQP securityMapping Account configured to run RTQP Engine RTQF Engine T SERVICEVPISGIDas.RTQP
PISCHOOL\Operators SecurityMapping Operators PISCHOOL\Operatars
MT SERWICEVPINOtificationsService  SecurityMapping account configured to run PI Notifications Service  Notifications NT SERVICEVPIMGtificationsService
10 Everyone SecurityMapping authenticated users on the AFServer Domain world Everyone
1 PISCHOOLYPIVisionSeryice SecurityMapping WisionSwe PISCHOOL\PIVisionService
12 FISCHOOL\student0l SecurityMapping Pl Manager PISCHOOL\student0l
13 Pl vweb APl Admins (PISRWVOL)L SecurityMapping Pl Weh AP1 Admins (PISRV01) PISCHOOL\PIVisionService
14 FISCHOOL\engineers SecurityMapping Engineers FISCHOOL\Engineers
15 Pl vweb AP Admins (FISRWOL) SecurityMapping Pl Web API Admins (PISRVOL) NT SERVICE\niwebapi

16 | -Students

SecurityMapping |StudEnts on the AF5erver Domain |

|PIScHOOLStudents

Click the - button in the ribbon. Click OK and Close on the next two dialogs that
pop up.

Open the Pl System Explorer and click @0zt Once there click on the AF Server
Properties.

A NT AUTHORITY|SYSTEM
&2 NT SERVICENPIARalysisManager

@1 NT SERVICEYPISqIDas. RTGP

& 2 NT SERVICEYPINatiFicationsService

Account configured to run PT Anal

Account configured to run PL Motifi...

Assel Analytics Recaloul. ..
Assel Analytics
Motifications

Select Database X
& Mew Database 24 Delete Database [ Database Properties (5 Edit Security
Asset server: |WPISR\-‘DI || e
Databases:
Fitbar oo |
Mame Description Last Madified
@Configuration A store for configuration data. 0Z/06§2022 05:41:03
@OSI Praduction Facility Grand Prixl Award For the Best Oil Terminals and Tank Farms winner 02/06f2022 08: 35:06
@ Swieet & Savory Corps 01/06J2022 09:41:06
@Tank Farm FI AF class O1/06§2022 09:41:06
@Velocity Terminals F1 &F class 02/06f2022 07: 3442
@Velocity Terminals - To RESET  PI AF class 01/06J2022 09:41:06
Close
Then inspect the Mappings tab to confirm the change that was made.
5 PIAF Server Properties O x
General  Plug-Ins  Libraries Identities Mappings  Counts  RPC Metrics  Connections
Aiter p o~
Mame Descripkion TIdenkity Account
IE_"“F.%UILTIN'l,.ﬁ.cIministrators Administrators on the AFServer m...  Administrators BUILTIMA&dministrators
{"“Everyone Authenticated users on the AFSer...  world Everyone

NT AUTHORITYSYSTEM
NT SERVICEVPIANalysisManager
NT SERVICENPIMotificationsService

Account configured to run RTOQPE...  RTQP Engine MNT SERVICEVPISqIDas RTGP

&2 P1 web APT Admins (PISRYL) PI Web API Admins (PIS...  NT SERVICE\piwebapi
EPI web APT Admins (PISRYO1)1 PI'web API Admins (PI1S...  PISCHOOL\PIVisionService
ﬂPISCHOOL'l,Domain Users éorld FISCHOOLDomain Users
Q:'. PISCHOOL \enginesr s Enginests PISCHOOLIERginEsr 5
Q_“’. PISCHOOL Operatars Cperators PISCHOOL Operatars
Q_“" PISCHOOLPIVisionService YisionSwyc PISCHOOLPIVisionService
{“’. PISCHOOL student0l PI Manager PISCHOOLstudent0l

¥ ElementFildes PISCHOO sk w
Estudents Students on the AF Server Domain Engineers PISCHOOLStudents l

Cancel

H
ModifyDate

12/02/2021 02:45
12/02/2021 02:57
20/12/2018 22:27
17/07/2020 0725
20/12/2019 22:35
20/12/2019 22:29
01/06,/2020 04: 30
20/12/2018 22:36
20/12/2018 22:27
17/07/2020 01:27
30/12/2019 03:20
17/07/2020 05:08
05/06,/2020 05:13
30/12/2019 23:04
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8. Working with the Elements

8.1. Copying, Moving, Creating References, and Arrange
Elements

.0 Before reading this section, please refer to the following course YouTube video:
OSlsoft Learning: Copying, Moving, Creating References, and Arrange Elements

Database: Velocity Terminals

Elements can be referenced, copied, or moved using the mouse by dragging and dropping. By
using the Ctrl or the Shift key you can control the behavior of the drag and drop result.

Within Velocity Terminals, this is already a complete referenced hierarchy already created. The
initial hierarchy is under the Locations with the referenced hierarchy being organized slightly
different under Division.

Add three new Elements and name them Copied Elements, Moved Elements, and Referenced
Elements based on no Template. You are going to use these to be parents for copied, moved,
and referenced child-Elements, respectively. Arrange the Elements view to be by Template.
Copy a tank Element as a child-Element to Copied Elements, move a tank Element as a child-
Element to Moved Elements, reference a tank Element as a child-Element to Referenced
Elements.

Step by step:

1. If you are not in the Elements view press Ctrl+1 key combination.

2. Right click the M in the Browser pane and select New Element (select <None>
as the Template). Rename the new Element by selecting it, pressing the F2 key, and
type Copied Elements. Create two more Elements in the same way and rename them
to Moved Elements and Referenced Elements, respectively.



https://www.youtube.com/watch?v=Z6wMNM7qeQI&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=4&ab_channel=OSIsoftLearning
https://www.youtube.com/watch?v=WFIUeHAEbkg&list=PLMcG1Hs2JbcsgmDMZhvsUzm8f7o5qaN3d&index=13&ab_channel=OSIsoftLearning
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b (1 Moved Elements
: i ( Referenced Elements
o (£, Element Searches

3. Select the Elements in the Browser then right click it
Template.

Elernents

Search

| Bl Name B

=] Template: <Mones

& Copied Elements
slocity Terminals |DVEC| Elements
[ Referenced Elements

B (3 velacity Terminals

(F Divisions
(F Distribution
(G Receiving
B+ (F Locations
B8 | 5 Montreal
(F Tankot
..... | @ Tankoz
""" = G Tank3
F Tank4
B8 | G Sydney
B | G Tokya
B i@ Template: PI Servers

B | [ Pl Servers

Elements || Elements
=& M 3 New Element
EI ﬂi; %] New Model
. .de? Add Element Reference... = Description
. 8. Create or Update Data Reference ped Ele... |
& g Fc # Reevaluate Naming Pattern ity 1
g% Categorize... ity2
Arrange By > lArrange By Name
[#] Refresh
& Paste < Arrange By Template )
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. Select Arrange By>Arrange By

4. Expand the tree in the Browser pane to show the Elements under <None> and the
Elements under Velocity Terminals>Locations>Montreal>Tank02.

5. Drag Locations>Montreal>Tank02 Element to the Referenced Elements Element. Select
Weak Reference in when the Choose Reference Type dialog pops up. This now makes a
reference to the Tank02 Element, but the two Elements are identical. Note that the

mouse icon changes to —% when you hover over the destination Element.



Elerments

5 Elements

- (J Copied Elements

- (F Moved Elements

- (F PI Servers

Ww Breferenced Elements
&9 TankDz

= (@ Velocity Terminals

[ (G Divisions
S (@ Locations

E| (F Montreal

{0 b (3 Tankmt
[ Tankoz
e () Tanki3
: e () Tanki4
& Sydney
- (5 Tokya

(L, Element Searches
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6. In the original Velocity Terminal, Division is set up as a Referenced Element copy

organized in another hierarchy of Locations.

wr

=l (G Welocity Terminals

: ﬁ Divisions
5 Distribution
S (F Receiving

- & Lacations
B 5 Montreal
R, F Tankol

E- (3§ Tokyo

7. Hold down the Ctrl key and drag Locations>Montreal>Tank03 Element to the Copied
Elements Element. This now makes a copy Tank03 and the two Elements are now

different.

) 3 N
Note that the mouse icon changes to *& when you hover over the destination Element.

Elernents

&

(G Maoved Elements

7 FI Servers

(F Referenced Elements
b ﬂ TankDz

(= () velocity Terminals
(G Divisions
S (J Lacations

G Svdney
[ [ Takya
(%, Element Searches
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8. Hold down the Shift key and drag Locations>Montreal>Tank04 Element to the Moved
Elements Element. This now moves that Tank04 from one location to the other.

During the move, a dialog screen to select the type of reference type is requested.

Chaose Reference Type X

Reference Type: Composition hd

Cancel

A reference type with a reference strength of composition means that the child element
is really a part of the parent and does not exist without the parent. If you delete a
parent element that has a child element that is compositionally referenced, you delete
the child element also.

For example, use a composition reference when the two objects in the relationship are
considered one item. For example, a meter might be composed of two sensors, and so
you would use a composition reference between the Meter element and each of its two
child Sensor elements. When you delete the Meter element, the child Sensor elements
are also automatically deleted.

Note that the mouse icon changes to %.z when you hover over the destination Element.

Elernents

&% Elements

E| (5 Copied Elements

(- (F Tankos

E| (W RMoved Elements

b () Tankn4

------ (G PIServers

E| [ Referenced Elements

- &9 Tank0z

B (§ Yelocky Terminals
B~ () Divisions

[ [ Distribution

- [ Receiving

=]~ {§ Locations
= (§ Maontreal
[, & Tankol

E| F Tokya



https://docs.osisoft.com/bundle/pi-server/page/composition-reference-type.html
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9. Be sure to check in changes to save the database modifications.

For more information see also Element references in the asset hierarchy in the OSlsoft
Documentation.

8.2. Locate Other References to the Same Element

Database: Velocity Terminals

A single element can be referenced in multiple places in a hierarchy. You can find all the
elements in the hierarchy that contain the element or a reference to the element.

Procedure

1. Select the element Tank02 in the Elements browser.
2. Inthe General tab, click the Parents link.

The element's parents are displayed in the Parents of Element window.

Tank02

General  Child Elements  Attributes  Porks  Anakyses  Motification Rules  Wersion

Mame: |TankD2

Descripbion: |

Template: |Tank

Cateqaoties: |

Extended Properties (0)  Annokations (0} Location Health  Securit

Find: Parerts Children Ewent Frames
Models  Lavers — Connections

Parents of Tank02

Fikar

Mame Path
(3 Distribution Welocity TerminalsDivisions|Distribution
ﬁrﬂuntreal Welocity TerminalsiLocationsiMonkreal
[mdReferenced Elements Referenced Elements

The check mark next to Montreal indicates the original element.

3. Click Close



https://docs.osisoft.com/bundle/pi-server/page/element-references-in-the-asset-hierarchy.html
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8.3. Annotations

You can add annotations to Elements and Event Frames to document something about
them and attach certain document types to the annotation.

Approach: Add a comment to the Tank02 Element and attach the Tank02.pdf document to
the comment.
Step by step:

1. Press the Ctrl+1 key combination to navigate to the Elements view and click on the
Tank02 Element.

2. You can either right-click the Tank02 Element or you can select it and then double-click
the Annotations (0) in the Viewing Pane.

Elernents Tankd2
5 Elements General  Child Elements  Attributes  Ports  Analyses  Naot
= (J Copied Elements
[ & Tankod Narne: |Tank02
E| ﬂ Moved Elements Description: |
b (1 Tankod
‘e @ PIServers Template: |Tank
E| ﬂ Referenced Elements Categaries: |
- @ TankDoz
Bﬂ velacity Terminals Extended Properties {07 Annotations (0 Loc,
& @ Divisions Find: Parents Children Event Frames
- [ Distribution . L . i
- avers onnections
- [ Receiving Mewy N
...... &9 Tankd
------ &P Tankd Convert 3
...... &9 Tank]

...... &9 Tank Create or Update Data Reference
""" &P Tarkd (. Categorize..,

Lacation,.
= (@ Locations featen

- (3 Mantreal Health...
P (F Tankd B Annotate..

------ & Tank Find 3

3. In the Annotations window click on New Annotation.

=
(@ New Annotation) [} Add Attachment 1 Delete Annotation X Delete Attachment [#] Refresh [
Thermocouple1
o ~]
Comment Attachment Creation Date 4 Creator 3y I

There are no annotations configured. Annotations can be used to provide comments and file attachments specific to this
Element:

New Annotation

4

4. Inthe Comment field type in, Tank replaced. Click on the Attachment field and then on

the symbol. Select Upload, navigate to the Desktop and select the Tank02_specs.pdf
file. Then click on Close to close the window.



Annotations

New Annotation ] Add Attachment X Delete Annotation 1 Delets Attachment |2]1

Comrment Attachment Creation Dake £ Creator

Tank replaced Dizgmsﬂzuzl 18:44:44  PISCHOOListudent0l
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Upload
Save As
Open

Delete

5. Notice that when you select the Element you can see how many annotations that
particular Element has in the General tab of the Viewing Pane. For Tank02 Element it

shows Annotations (1).

Elerments

% Elements

 Copied Elements

- & Moved Elements

- (J PI Servers

- (G Referenced Elements

= & welocity Terminals
G- (§ Divisions
= (G Locations
B (F Montreal
(& Tankoi

i e [ Tanknd
Bl (G Sydney

Tank(d?

General  Child Elements  Attributes  Ports  Analyses

Mame: |TankI32

Description: |

Template: |Tank

Zategories: |

Extended Properties (07 Annotations (19 |

Find: Patents Children  Ewent Frames

Models  Lavers  Connections

6. Click on Elements in the Browser Pane and in the Viewing Pane, you can see which
Elements have annotations by the Elicon. Hover the mouse cursor over the El icon and
a tooltip appears with the comment and the name of any attachment.

5.  \WPISRVOT\Velocity Terminals\Pl Servers |
[ () Divisions
= (F Locations
E| (F Montreal
[ & Tankoi

A (@ Tankio
= (§ Tokyo

(T3, Element Searches

Elernents Elernents
5 Elements
(5 Copied Elements Saarch
- [ Moved Elements
- [ PI Servers |E| 21 Mame .
- (_Referenced Elements = Template: <Nones

(J Copied Elements
(F Maved Elements
(P Referenced Elements
(F velocity Terminals
() Divisions
(P Locations

! (1 Montreal

18| [ Tank0l
1B R @ Tarkoz
18 (@ Tankn3

F Sydrey
G Tokyo

7. Double-click the Elicon that you just hovered over. The Annotations window opens,
select the Annotation field, and click on the symbol. Select the Open option. The
document is opened in Acrobat Reader. This is a good way to attach important
instructions and documentation about the asset so that it is available for all users. Close

the Acrobat Reader.
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Annotations X
Mewy Snnaotation ﬂ Add Atachment 24 Delete Annotation H Delete Attachrent 2] Refresh
L ~]
Zomrment |nttachment |Creati0n Date A| Creakar 53]
Tank replaced | - |29,|'03,|’2021 15:44:44 |PISCHOOL'|,studentDl

Note: The following formats are supported as attachments.
IAIlowed Files (*.docx;*.xlsx;*.csv:_l

Allowed Files (*.docx;
docx (*.docx)
xlsx (*adsx:)
csv (.csv;)
pdf (*.pdf;)
bt (*.bxt;)

rtf (*.rtf;)

jpg (*Jpg:)
jpeg (*.jpeg;)
png (*.png;)
svg (".svg;)
tiff (*.tiff;)

gif (*.gif;)

pdi (*.pdi;)
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9. Administrator Tasks (optional)
9.1. Customization Options in Pl System Explorer

You can customize many aspects of Pl System Explorer to suit your needs with Tools > Options.
General tab
You use the General tab to control display options for several features. You can control:
e Keystroke to open Check-In and Undo-Checkout windows. For more information,
see Check-in of database changes.
o Title bar appearance.

o Page size for browser objects. For more information, see Configure browser page size.

e Number of queries returned in object searches. For more information, see Search result
paging.

¢ Unit of measure appearance for attributes. For more information, see Show attribute
values in source unit of measure.

o Display of attribute values to the units of measure that are mapped to a selected UOM
group. When no UOM group is selected, attribute values are based on the default UOM
defined in attribute templates or their source unit of measure (if Use Source Unit-Of-
Measure for attribute display is selected). For more information, see UOM groups.

o Display of excluded attributes. For more information, see Excluded attribute property.

¢ Number of digits displayed for attribute values. For more information, see Control the
display of attribute and attribute template values.

Time Context tab

You use the Time Context tab to define the time or time range that Pl System Explorer uses to
display attribute values. For more information, see Set time context for displayed attribute
values.

Server Options tab

You use the Server Options tab to define how Pl System Explorer should connect to a PI

AF collective or Pl Data Archive collective. For more information, see Manage connection
preferences for Pl System Explorer.

Source: Pl System Explorer customization options


https://docs.osisoft.com/bundle/pi-server/page/check-in-of-database-changes.html
https://docs.osisoft.com/bundle/pi-server/page/configure-browser-page-size.html
https://docs.osisoft.com/bundle/pi-server/page/search-result-paging.html
https://docs.osisoft.com/bundle/pi-server/page/search-result-paging.html
https://docs.osisoft.com/bundle/pi-server/page/show-attribute-values-in-source-unit-of-measure.html
https://docs.osisoft.com/bundle/pi-server/page/show-attribute-values-in-source-unit-of-measure.html
https://docs.osisoft.com/bundle/pi-server/page/uom-groups.html
https://docs.osisoft.com/bundle/pi-server/page/excluded-attribute-property.html
https://docs.osisoft.com/bundle/pi-server/page/control-the-display-of-attribute-and-attribute-template-values.html
https://docs.osisoft.com/bundle/pi-server/page/control-the-display-of-attribute-and-attribute-template-values.html
https://docs.osisoft.com/bundle/pi-server/page/set-time-context-for-displayed-attribute-values.html
https://docs.osisoft.com/bundle/pi-server/page/set-time-context-for-displayed-attribute-values.html
https://docs.osisoft.com/bundle/pi-server/page/manage-connection-preferences-for-pi-system-explorer.html
https://docs.osisoft.com/bundle/pi-server/page/manage-connection-preferences-for-pi-system-explorer.html
https://docs.osisoft.com/bundle/pi-server/page/pi-system-explorer-customization-options.html
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9.2. Viewing RPC metrics

You can view remote procedure call (RPC) metrics for the current server connection. The RPC
Metrics page displays performance data about RPC calls by name, including the number of calls
and call duration.

Note: Only users with administrator privileges can view the RPC Metrics page. Beginning with
Pl AF 2018 SP2, only certain column headers on the RPC Metrics page are visible.

Procedure
1. On the PI System Explorer toolbar, click &,
2. Inthe Pl AF Server Properties window, click the RPC Metrics tab.
3. You can view, sort, and copy data on the RPC Metrics page:
o To sort data by a particular column heading such as Calls or Total Duration, click
the column heading.
o To copy one row of connection data, right-click the row and then click Copy.
To copy all connection data, right-click the row, click Select All and then
click Copy.
4. Review information about each call as needed. You can expand the width of the
columns as needed.
5. The RPC Metrics page displays the following information:

Column

Title Explanation

RPC The name of the client process executed by the server

Name

Calls The number of total calls for the individual RPC since the server was last
started

Total The total length of all the calls to the server from a particular client

Duration

Per Call |The average length of each call

Calls A count of the number of calls since the list was last displayed or refreshed
(Delta)

Duration |The total length of the calls to each RPC since the list was last displayed or
(Delta) |refreshed

Per Call |The average length of the calls to each RPC that occurred since the list was
(Delta) |last displayed or refreshed

Calls The number of calls to each RPC that was made by the client retrieving the
(Client) |RPC metrics
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Column
Title Explanation

Duration |The length of the RPC call made by the client retrieving the RPC metrics
(Client)

Per Call |The average length of the calls to each RPC that was made by the client
(Client) |retrieving the RPC metrics

Retries |The number of times the client process has been attempted

Note: Use the Refresh button to update the RPC Metrics page with the latest RPC call data.
Source: View RPC metrics


https://docs.osisoft.com/bundle/pi-server/page/view-rpc-metrics.html
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9.3. AF SDK Capture

You use the AFGetTrace utility (afgettrace.exe) to capture event trace output from the AF SDK.
Event tracing can help you debug an application and perform capacity and performance
analysis.

Note: Starting with Pl AF 2018, the AFGetTrace utility includes a graphical user interface (GUI)
that allows you to configure and view event trace sessions. By default, the AFGetTrace utility
runs in GUI mode. To run AFGetTrace in the old console mode, use the /NoGUI (/NG) switch.

Procedure

1. Open a command window and change directory to PIPC\AF.

2. Choose from the following actions:

To... Do this ...
Display syntax and At the command prompt, type:
parameters
afgettrace /?
Run AFGetTrace with At the command prompt, type:

default settings
afgettrace

Default output goes to standard output.

Run AFGetTrace with At the command prompt, type:
specific parameters
afgettrace /parameter

Refer to AFGetTrace utility parameters for details on
the parameters you can use.

Terminate event tracing In the command window, type:

X

Note: If you close the command window without
terminating afgettrace, trace events continue to be
generated, which can slow down your AF SDK
applications.

Source: Capture AF SDK event trace output


https://livelibrary.osisoft.com/LiveLibrary/content/en/server-v14/GUID-21E93704-B8BB-42B1-A993-4B0F7C84A43C?_ga=2.195018605.1770813151.1616417324-796391261.1602594939#addHistory=true&filename=GUID-3DD45776-E6B8-4F7B-A9EE-D8A38469F4B7.xml&docid=GUID-7199AB1D-88C3-4260-80A4-178121105A7C&inner_id=&tid=&query=&scope=&resource=&toc=false&eventType=lcContent.loadDocGUID-7199AB1D-88C3-4260-80A4-178121105A7C
https://docs.osisoft.com/bundle/pi-server/page/afgettrace-utility-parameters.html
https://docs.osisoft.com/bundle/pi-server/page/capture-af-sdk-event-trace-output.html
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9.4. Audit Trail Functionality

The Audit Trail feature allows you to review changes to Pl AF objects, as well as certain system
and security settings. You must have administrative privileges to turn on or off Audit Trail and
view audit information. See Audit Trail implementation for instructions on how to enable Audit
Trail.

Note: Audit Trail requires the use of SQL Server Change Data Capture (CDC), which is a feature
of Microsoft SQL Server. Audit Trail does not capture changes related to enabling or disabling
the CDC table.

What is audited?
The following Pl AF objects are tracked when Audit Trail is enabled:

e Element objects:
o Databases
o Elements
o Static attribute values that are not data references
o Analyses
o Notifications
o Models
e Event frame objects:
o Eventframes
o Transfers
o Cases
e Library objects:
o Templates
o Enumeration sets
o Reference types
o Tables and table connections

o Categories

What user actions are audited?

The following user actions are recorded when Audit Trail is enabled:


https://docs.osisoft.com/bundle/pi-server/page/audit-trail-implementation.html
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e When an AF object is added, modified, or deleted. For example, when an object is
renamed or when its description is changed.

e Changes to the security rights for a system collection, a database collection or an
individual object.

e Changes to the UOM database. For example, adding a UOM.

e Changes to the AF Server. For example, turning on the Audit Trail feature or removing a
plug-in.

e When the Audit Trail feature is turned on

e Changes to an AF security certificate (when a certificate is added, modified or deleted)

e When an AF plug-in is added or deleted

e When a trusted AF plug-in provider is added or deleted

e When an AF database is deleted

e When analyses, legacy notifications or notification rules are enabled or disabled

To enable the audit trail,

e administration level privileges are required on the AF Server
e sysadmin privileges to the AF database (PIFD)

e working knowledge of Pl System administration

To enable the audit trail, use the AFDiag Utility (from the command window with elevated
privileges and navigate to Program Files\PIPC\AF) and EnableAuditTrail (/AT) parameter: Afdiag
/AT

To disable the audit trail, use the /ATD parameter. Upon disabling the audit trail, the collected
audit trail records are permanently deleted and not recoverable.

Once enabled, with sufficient privileges, can right-click an object in the browser or an object on
a list in the viewer and click Audit Trail Events. This allows review audit data specific to the
selected object only. Each row in the table of the AF Audit Trail window contains data that
identifies a specific change to an AF object. Double clicking the row will display details about
the change(s). The details of the change can be copied (CTRL + C) and pasted (CTRL + V) from
the window into a document.

There is an Audit Trail utility which can be accessed by individuals with administrator privileges
to the AF Server.

Source: Overview of Audit Trail


https://docs.osisoft.com/bundle/pi-server/page/review-changes-with-the-audit-trail-utility.html
https://docs.osisoft.com/bundle/pi-server/page/overview-of-audit-trail.html
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10. Final Exam

The final exam in this course is taken online. Please check the course listing online for more details.



