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1 Introduction

®.9 Before reading this section, please refer to the following course YouTube video:
. ‘ Course Introduction

In this course you will learn about Event Frames and Notifications that are a powerful combination of
features in Asset Framework that help you capture, store, find, compare and analyze important system
events and their related data. With notifications, you can send alerts to users in real time about
conditions in the system that need specific attention. Corresponding actions can then be taken to be
pro-active or to resolve the problem of the current situation.

By the end of this Course you’ll be able to:

e Describe the uses and functions of Event Frames and the Pl Notifications service.

e Understand the features and advantages of using Event Frame templates.

e Create Event Frames via asset analytics.

e Interact with different AVEVA PI System products that utilize Event Frames.

e Install and troubleshoot the PI Notifications service, and create a notification based on an Event
Frame.

Throughout this class we will assume you have a basic knowledge of the Pl System. If you are new to the
Pl System, we encourage you to complete the P/ System Basics class that is available for free on our
Learning Page.

The course consists of text-based lessons, and video lectures. You are encouraged to follow along with
all video lectures using your Training Cloud Environment. Text-based lessons contain background theory,
exercises, documentation, and other useful information.

Lessons are categorized using the following key words:

1. Hands-On: These lessons contain hands-on exercises with video step-by-step walkthroughs.
While we are demonstrating how to use different functions of Event Frames and Notifications,
you are encouraged to do the same on your virtual environment.

2. Knowledge check: Exercises with step-by-step solutions to complete on your own using your
virtual environment, or quizzes to keep your skills sharp.

3. Background: Readings or videos containing useful background information to assist your
understanding. These lessons are optional but encouraged as they will give you a more well-
rounded understanding of the features of Event Frames and Notifications. Throughout these
sections we will link out to reference documentation. You may be examined on the content
inside these references, but as the exam is open book, you're welcome to visit these references
during the exam.



In the next lesson we'll cover the Learning Cloud Environment used in this class.

2 Pl System software used in this class

SOFTWARE VERSION

PI Data Archive 2018 SP3 3.4.445.688
Pl AF Server 2018 SP3 2.10.9.593
PI Analysis Service 2018 SP3 2.10.6.195
AVEVA PI Vision 2022 3.7.1.0

Pl DataLink 2022 5.6.0.0




3 Event Frames in Pl AF

3.1. What are Pl Event Frames?

.9 Before reading this section, please refer to the following course YouTube video:
What are Pl Event Frames?

Events are important process or business time periods that represent something happening
that affects your operations. In the AVEVA PI System, events are known as event frames.
Thanks to Event Frames, you can analyze your Pl data in the context of these events rather
than by continuous time periods. Instead of searching by time, Event Frames enables users
to easily search the AVEVA Pl System for the events they are trying to analyze or report on.

With Event Frames, the AVEVA PI System helps you capture, store, find, compare and
analyze the important events and their related data.

Event Frames represent occurrences in your process that you want to know about, for
example:

e Downtime tracking e Environmental monitoring
excursions
e Process excursions e Product tracking batches
e Equipment startups and shut e Operator shifts
downs

The following table presents some of the features and advantages of Event Frames:

1. Reference multiple elements within the same
event.

2. Support multiple overlapping events on a AF

Flexibility element

3. Capture any event; a “batch” is just one type of
capturable event.

4. Search by time range, type of event or event

Powerful search .
frame attribute.




5. Most common search attributes can be
configures as indexed attributes to speed up
end-user searches

Scalability 6. Event Frames are extremely scalable.

An Event Frame is defined by three characteristics:
e Name.
e Start time and end time: defines the event’s time range.

e Context: event attributes and related assets.

References:

e For more information see "Event frames in Pl AF" in Asset Framework and Pl System
Explorer User Guide

3.2. Background: Course scenario

PI Big Tires Co. has been falling behind their production schedule because, for various
reasons, the tires presses are frequently down. To improve the situation they want to use
Event Frames in AF to track the downtime periods for all their presses in Houston, Montreal
and Philadelphia.

The Maintenance engineer has asked you to trace the root cause for every downtime. The
curing press can be in one of five states, which have different criticality.

Press Status:
Running v

Press set-up
Planned Maintenance
Maintenance !!

No Operator !!!

They want to have a record of the investigations performed by the maintenance team.
Therefore, it should be possible to acknowledge and save individual comments for each
Downtime Event Frame.



To approach this problem in this course you will complete the following tasks:

1. Create an event frame template for the press downtime events. Set up a Naming
pattern and enable the Can be acknowledge option.

2. Add attributes to the previously created event frame template. Your goal is to capture the value
of the press status attribute at the start of the problem, the length of the downtime duration
and production loss (knowing that producing 1 tire takes approximately 5 minutes).

3. Create an EF generation analysis to track the downtime events in your curing
presses. Distinguish the different Press Status values and associate them with
corresponding severities:

a. Planned Maintenance and Press set-up - assign an Information severity level.
b. Maintenance — assign a Minor severity level.
c. No Operator — assign a Major severity level.

4. Schedule it as Event-Triggered.

5. Backfill the analyses for all presses for the time since midnight today.

6. Setup a downtime log entry, which provides the information, whether it was a
minor issue (when duration was less than 10 minutes) or whether it had a critical
production impact.



3.3. Background: What are event frame templates?

Using event frame templates, you can define and standardize the related data (event frame attributes)
associated with different types of events. For consistency, it is recommended to create event frame
objects from templates. To learn more, see Base and derived templates. You can use event frame
attributes to provide additional context around the event that are useful for searches and reports. For
example, downtime events often have a reason code that users want to search for or filter on during
analysis of their downtime events.

You can also configure event frame attributes to reference process data in the context of the event. For
example, a temperature excursion event is likely to have an attribute for the maximum temperature.
You can configure event frames to record those values for you. Additionally, for each event type, you
can configure an index for the most frequently searched attributes. This approach enables faster and
easier searches on the Pl AF server when you track several event types or millions of events.

Data references in event frame templates

When you create event frames dynamically with event frame templates, you typically need to reference
elements, attributes, templates or other related objects based on those event frame templates. Because
each individual event frame occurs in a slightly different context, you can use substitution parameters to
reference other Pl AF objects dynamically, rather than static, absolute references. For example, you can
use a downtime event frame template for any number of assets, such as a pump, motor, boiler,
compressor, and so on.

In Pl point data references, substitution parameters are useful for:

e Building tag name references based on hierarchy or other attribute values.
e Referencing other Pl point attributes, such as from an event frame to the primary referenced
element.

The main limitation of Pl point data references is that the element attribute must also be a Pl point data
reference.

In String Builder data references, substitution parameters are useful for:

e Obtaining numeric values or string values when referenced element attributes do not have a PI
point data reference.

e Creating a string by concatenating multiple values from referenced element attributes and other
text.

e Passing a time context, including the end time of the event frame.

e Obtaining the name of referenced elements or their parents.

The limitation of String Builder data references is that they do not perform unit of measure conversions
or perform aggregations or calculations.



A specific syntax is required to reference attributes from event frame templates, as described in Data
references to attributes in the primary referenced element and Data references to attributes in other
elements.

3.3.1 Hands-On: Create an Event Frame template

.9
¢

During this section, please refer to the following course YouTube video:
Create an Event Frame Template

Activity description

In this activity, you will learn how to create an event frame template.

Approach

1.

Connect to PISRV01 machine and from the Start menu open Pl System Explorer

(PSE).

Click on Database and connect to the Pl Big Tires Co. AF database and click OK.

Select Library from the navigator panel and select the Event Frame Templates tab
and click on the blue New template link.

Name it Press Downtime and give it a description - Press Downtime event.

The Naming Pattern field enables you to dynamically build the name of the event
frames produced from the template so that each event frame will have a unique,

3
identifiable name. Use the arrow on the right (D) for a list of available substitution
parameters. The most common ones are presented in the following table:

%ELEMENT%

Referenced element. Asset where
the event happened.

%..\ELEMENT%

Name of the parent element of the
referenced element. To retrieve
further ancestors, use the ..\
notation, such as %..\..\Element%.

%TEMPLATE%

Name of the event frame template.

%STARTTIME:yyyy-
MM-dd
HH:mm:ss.fff%

Event start time and format.




6. What naming pattern should we set so the downtime events are called something
like the following?

DownTime HOU.Press.01 (Houston) 2023-05-24 23:22:21

Note: In case the Naming Pattern field is not set, event frames created with asset analytics will be
named NameOfTheAnalysis — Starttime (i.e. Press Downtime — 2023-07-25 11:20:00).

Answer: Set the Naming Pattern as Downtime %ELEMENT% (%..\ELEMENT%)
%STARTTIME:yyyy-MM-dd HH:mm:ss% where HH is 24-hour format.

7. To track, whether the event frames was read by an operator, enable the Can be

Acknowledged option ( V' CanBe Acknowledged ).

8. Check-in you changes.

3.3.2 Hands-On: Add attributes to your event frame template

During this section, please refer to the following course YouTube video:
Add attributes to the event frame template

.9
¢

Activity description

In this activity, you will learn how to add attributes to your event frame template.

Approach
1. Double click on your event frame template to open it up.

2. The attributes you want captured in an event frame will need to be defined under
the attribute templates. Click new attribute template.

3. The first thing that you want to track is the reason, why the press had a downtime.
It is the value of the Press Status attribute at the start of the problem.

On the Attributes tab, click on the blue New Attribute link. For the attribute name,
enter Reason Code. For the description enter Reason code for the press downtime
event. For value type, select Press Status from enumeration sets. For Data
Reference select Pl Point. Click on Settings.



For the PI point data select attribute and type in the following syntax:
.\Elements|[.]| Press Status.

For By Time Range select Start Time. Click on OK.

PI Point Data Reference I

Diata server: |ra1_s;_ir.,.-; = I

™ Tag pame: | | i |

" atkribuke:

= Unit of Measure
Source Units: I
—Walue retrieval methods
By Time: |Aut0matic :_I
Reelative time: I
B Time Range: |Start Time L‘
Calculation basis: I Time ‘Weightad _ﬂ
Min percent good: I-‘ﬁl."
V' Read anly

oK I Cancel |

A

You will get the Press Status value for the beginning of the event frame period as it
has been recorded before.
Note: If the value type was reset, switch it back to Press Status.

Event Frame Attributes
The generic format for attributes of event frames is .\Elements[.] | Attribute.
The attribute reference starts with .\Elements/.]| to indicate the primary element of the event

frame's Elements collection. .\ is the current reference, [.] is the default object of the collection.
The pipe character (|) is used to separate the element from the attribute name.

Add an event duration attribute. For the attribute name, enter Duration. For the
description enter The length of the downtime duration.

For value type, select Double. For Data Reference select Pl Point. Click on Settings.

For the Pl point data select attribute and type in the following syntax:
.\Elements|[.] | Press Status.

Note: Even though there is not a specific attribute describing the duration, you still
need to pick an attribute. You can choose any attribute from the referenced
element.




For By Time select Not Supported. For By Time Range select Count. Click on OK.

Pl Point Data Reference

Data server: YServerds
O Tag name: S
® Attribute: \Elemerits].]|Press Status

Unit of Measure

Source Units: 5

value retrieval methods

By Time: Mot Supported
Relstive time:

By Time Range: Count
Caleulation basis: Time Weighted
Min percent good: 'SU|

Preview

Example Instance: Select example instance

Configuration:

Valus:

[~ read only

e

Producing one tire takes approximately 5 minutes. Based on the duration of the
press downtime the number of tires can be calculated that could have been
produced in case the press would have been running.

Add a Production Loss attribute (default UOM: tires, value type: Double, data
reference: Formula) and enter a calculation to get the number of tires with a

division by 5:



Formula Configuration

Parameters Equations

D=0 stion;LcH=min ! o5 |
X
%

[ pefaul vahies Allowed

Result

o Mirium: Maximum

General Attribute Templates
Fitar
II i %Nams A’!Ueha Type |Ll'i:.0FMaastra |Dat.aR.eFerer|:s. :Sd:tngs
B (2 Category: <None>
“ Dwration Double mirte PI Poink AElements[.]|Press Status; TimeMethod=NotSupported; TimeR.angeMethod=Count
=g Production Loss Double Tires Formula D=Duration; IOM=min; [0f5];UOM=Tires
| @ Reazon code PressStatus | <None> PI Point AElements[.]|Press Status: TimeRangsMethad=StartTime

6. Checkin the changes.



3.4. Creating an EF generation analysis

®.9 During this section, please refer to the following course YouTube video:
. Create an Event Frame Generation analysis

Activity description

In this activity you will learn how to create an EF generation analysis to track the downtime
events in your curing presses.

Approach

Tip: Before you create an EF generation analysis, be sure an event frame template is available for it.

1. Select Library from the navigator panel and select the Templates > Element
Templates tab and click on the Press template.

2. Under the Analysis Templates tab click on the blue Create a new analysis template
link. Choose Event Frame Generation for the Analysis Type. Give a meaningful name
and description to your analysis.

An event frame analysis is based on an event frame template, go ahead and select
the Press Downtime template from the dropdown list.

HOU.Press.01
General ChidElements  Attributes Ports  Analyses  Notification Rules  Version

4 = Name: Downtime
o | 0 G| E | N Backfiling . Description: | Generation of downtime event frames
@ 4 Downtime Categories: v
AnalysisTypei () Expression () Rollup (&) Event Frame Generation () 50C
Create a new notification rule for Downtime
Generation Mods: | Explicit Trigger - Event Frame Template: | Press Downtime v
Add... v Evaluste

Vasiabie ssion True for Severity Value at Evalustio Value at Last Trige

Start Trigger
£ ional ) | Information ®

Minor ¥ @
Se } | Major ¥ 3]
% | | el
|
Add Variables, Time True Option  Advanced Options such as
Start or End Trigger, option to create a root cause
or Output Expression child event frame
| ‘
Advanced Event Frame Settings..

Multiple start triggers are configured. Child event frames will be generated when the trigger changes. See documentation for mare details.

Scheduling: (@) Event-Triggered (7 Periodic

Trigger on | Any Input v ® Connected to the Pl Analysis Service.




Triggering Conditions (Start Trigger Only)

It is time to enter the conditions that will trigger the start and end event: StartTrigger and
EndTrigger. These conditions are entered as expressions using the Performance Equations
(PE) syntax.

When a single condition triggers both the start and the end of an event frame, only the
StartTrigger expression is needed. When the expression evaluates to TRUE the event frame
is started, and when it evaluates to FALSE the event frame is closed. For example a tank’s
level rising above a threshold might start an overflow event, the event would end when
level is below the threshold.

Event Frame Generation with Start Trigger only

Event Start Event End

Start Trigger True False

Triggering Conditions (Start and End Trigger)

You can specify an EndTrigger expression when the start and end conditions are different:

Event Frame Generation with Start and end Triggers

Event Start Event End
Start Trigger True False
End Trigger False True

In the case with Start and End Triggers, the end of the event is dependent on the End Trigger
condition only. So after the event has started, the event ends when the End Trigger
becomes true, independent from whether the Start Trigger is True or False.



Tip: If using start and end triggers, make sure the expressions never evaluate to TRUE at the same time
since this may lead to event frames with zero second durations. Try to configure your event frames to
use only a StartTrigger expression.

For example, if the temperature rises in your reactor the foam level rises accordingly. When
the temperature drops again, the foam level drops as well, but with some delay in time.
You would like to capture the time, when temperature is too high until foam level is back to
normal:

FoamLevel

/X/

80%

Name Expression

StartTrigger| ' Temperature'>50

50°C \

/x/ \_‘//—w EndTrigger |'FoamLevel'<80

Temperature

Start EventFrame End EventFrame
when Temperature > 50°C when FoamLevel < 80%



Defining Triggering Condition for the Press
Downtime

Since AF 2016 it is possible to define several start trigger conditions and associate them with
different event frame severities. This meets our requirement to have event frames with
different severity based on the reason why the press was down. Let us look at the first
situation, when the press stopped running because of a Planned maintenance or a Press set-

up.

The expression to start the event in that case is:
'Press Status'="Planned Maintenance" or 'Press Status'="Press set-up"

Assign an Information severity level.

To enter start and end triggers, click on blue Add... link and select
corresponding option from the dropdown.

Variable

Start Trigger

Enter the start and end trigger expressions and assign the severity levels as follows:

Event Frame Template: I Press Downtime

v%v\

Name Expression True for Severity

E Start triggers

StartTriggerl |'Press Status'="Planned Maintenance” or 'Press Status'="Press set-up" |Set (optional) llnformation 'I

gger2 |'Press Status'="Maintenance" Set (optional) lMinor vI

StartTrigger3 |'Press Status'="No Operator” Set (optional) IMajor vI

B End trigger

EndTrigger 'Press Status'="Running” l

Tip: Use the StartTrigger True for option to require the start trigger remain true for a set time interval
before creating the event frame. This is useful for attributes with continuous, non-stepped data to
prevent spikes in the input data from generating unwanted event frames.




Scheduling an Event Frame Analysis

The last thing to do is to schedule the event frame analysis. As with expressions and rollups, two
scheduling options are available: Event-Trigger and Periodic. For this exercise, schedule it as Event-
Triggered.

Since you set up the analysis at a template level the analyses should be started automatically. Confirm
that this analysis was applied to all of the equipment pieces by navigating back under elements.

If you want to see if event frames are being generated, navigate to the event frames tab. Right click and
do a new search, and this brings up the event frame search menu.

| know that downtime was in the name of my event frame so I'm going to do the wild card asterisk,
downtime, asterisk, and do a search.

3.5. Backfilling Event Frame analysis

‘ During this section, please refer to the following course YouTube video:

Backfilling Event Frame analysis

Activity description

The analysis we have created will monitor the Press Status from now on. However, with the
Backfill function of analysis, it is possible to also backfill past periods in time! This means
that the archived values for Press Status will be examined and event frames with dates in
the past will be created accordingly.

In this activity your goal is to backfill the event frames since today at midnight.

Approach

(7 Elements

1. Use the Management plugin in the Navigator Panel
to backfill multiple event frames. Initially, all analyses in that AF
database will be listed.

j==| Ewent Frames

i Library

rm Unit of Measure

To work with a specific set of analyses (all the downtime analyses
for all presses), you can define and save a search that will filter just , —
those analyses: N S

&3 Contacts

2. Click on the green il sign to add a new search:



Analysis Searches

+_|
All[Add new search

Enabled
Disabled

3. Forthe search name, enter Press Downtime Analyses and select Template under the

Add Criteria dropdown.

4. From the Template dropdown, select Press Template\Downtime and click on OK. Result:
the list of analyses on the right hand side lists twelve analyses (four from each location).

5. To perform a backfill for all Presses click on the checkbox on top of the list to select all

presses.

Analyses
12 total analyses selected (12 on this page)

v Status @ @  Element Name Template Backfilling
v (V) [ Philly\PHI.Press.04 Downtime Downtime

v V) [ Philly\PHL.Press.03  Downtime Downtime

(] [+ Philly\PHL.Press.02  Dowintime Dowintime

vV ® }+ Philly\PHI.Press.01  Downtime Downtime

vV & [ Montreal\MTL.Press.04 Downtime Downtime

MV ® [ Montreal\MTL.Press.03 Downtime Downtime

Vv (V] - Montreal\MTL.Press.02 Downtime Downtime

vV ® [ Montreal\MTL.Press.01 Downtime Downtime

vV ® [+ Houston\HOU.Press.04 Downtime Downtime

v Q - Houston\HOU.Press.03 Downtime Downtime

v V) [+ Houston\HOU.Press.02 Downtime Downtime

v (V) [ Houston\HOU.Press.01 Downtime Downtime (V)

6. Click on blue Queue backfilling or recalculation for 12 selected analyses link.

For Start Time, enter a t (=today midnight), for End Time enter a * (=now).

Acknowledge that existing event frames in the time range will be deleted, then click on

Queue button.



Management
Analyses | Performance | Service Summary | Service Details
[ Ater | 2| oOperations
12 total analyses selected (12 on this page) 1-120f12 <[> Enable | Disable selected analyses
l__‘fl Status 43 @ Element Name Template Backfilling Enable | Disable automatic recalculation for selected analyses
V] I+ Houston\HOU.Press.02 Downtime Downtime V] | Queue | Cancel backfilling or recalculation for selected
¥ @ [ Houston\HOU,Press.01 Downtime Downtme &) anlyses
V] V] -  Philly\PHI.Press.04 Downtime Dowintime V) _—
o I  Philly\PHI.Press.03 Downtime Dowintime * start |t =
. V] I  Philly\PHL.Press.02 Downtime Downtime V] End |* e
v & I Philly\PHI.Press.01 Downtime Downtime V]
= What should we do with existing data?
X i [/ .
VM @ H Montreal\MTL.Press.04 Downtime Downtime V] @®) Leave existing data and fill in gaps
V] H Montreal\MTL.Press.03 Downtime Dowintime v (") Permanently delete existing data and recalculate
- . r;
9 IH | Montreal\MTL Press.02 | Downtime | Downtime & [/] I acknowledge that my selection contains event
v & I Montreal\MTL.Press.01 Downtime Downtime @ frame analyses. Event frames in the time range will
M @ [+ Houston\HOU.Press.04 Downtime Downtime 4 be permanently deleted, This will result in loss of
= annotations and acknowledgements associated with
V] I+  Houston\HOU,Press.03 Downtime Downtime & the event frames. o
| Queue
o Pending Operations
Backfilling 12 analyses |Dismiss
Time Submitted: 5/30/2023 12:00:08 PM
Queued by: PISCHOOL\student01
) Complete

Note with regard to the required acknowledgement: For an event-frame-generation analysis (different
to the backfill case in context with non event-frame-generation analyses), data is automatically deleted
and recalculated. This is the only mode allowed. Be aware that annotations on those event frames will
be lost.

Automatic Recalculation: (AF 2017 R2 and later) o

In case you expect that data from your inputs will be late-arriving or be out-of-order, you can request
automatic recalculation for an analysis. The Management list allows to set this option for multiple
analyses within one command. To set the option on an individual analysis base, use Advanced Options
on the Analyses tab of an element or an element template.

The Backfilling column will show the progress of the backfill activity.



Pending Operations

Backfilling 12 analyses i o
Time Submitted: 5/30/2023 1:58:55 PM 'Cﬂﬂfil
Queued by: PISCHOOL\student01

0.0 8%

After backfilling is completed, switch to the Elements tab and select one of the presses. On
the General tab and click on the blue Event Frames link. You will get a list with all event
frames linked with that element.

(optional) Verification: what is the start time of the first event frame?

(The first event will be from some time past today midnight, because we backfilled from today midnight
onwards.)

3.6. Defining an output expression for an event frame
analysis

Activity description

When the downtime event is closed, we want to set a downtime log entry, which provides
the information, whether it was a minor issue (when duration was less than 10 minutes) or
whether it had a critical production impact.

Explore the option to output the result of an expression in an event frame attribute at the
time when an event frame is closed.

Approach
1. Add a string attribute to the event frame template for press downtimes.
2. Define an expression with a string result depending on the event duration.

3. Store the expression output in an event frame attribute.

Step-by-Step Instructions

1. Add a string attribute Downtime Log Entry into the Press Downtime event frame
template:



Press downtime :
General Attribute Templates

‘&E‘eﬁ p -

|f i &£ Mame Default yalue Value Type Data Reference | Settings... @a-l

B (=] Category: <None>

=g Downtime Log Entry ia <Mone =
. & Duration Bm;l _________________ . PI Poinkt . AElements[.]|Press Status; TimeMethod=NotSupported; Time...
. <I.§ Reason code ‘ Press Status PI Paint . JAElements[.]|Press Status; TimeRangeMethod=Start Time
. =) Production loss 0 Tires .Duuble :Formula .D=Duation;UOM=min,'[Dp'5] UOM=Tires

2. Open the Downtime analysis in the Press element template.

3. Click on blue Add... link on top of the triggers section and select Output Expression
option from the dropdown.

For the expression, enter

IF EventFrame("Duration") > 10
then "* critical production impact *"
else "minor issue"

Note: To start a new line, insert Shift-Enter.

4. Click on the blue Map link at the right hand side, and select the Downtime Log Entry
attribute.

|8 Outputs at close

|IF EventFrame("Duration”) > 10

hen "* critical : i g "
Outputl then 2 .Cr!t‘lca Eroductlon impac Downtinne Lo B
else "minor issue

5. Check-in your changes.

6. Search for event frames and confirm that you are getting expected values:

iDam‘ltime_ HOU,Press,02 (Houston) 2023-05-30 14:24:00,000
General Child Event Frames Referenced Elements  Attributes

I|:‘-‘nl‘er

II ¢ @ B Name 2 Yalue Display Digits Value Type Unit Of Measure Data Reference

B [2] category: <Mone>

B | =] Downtime Log Entry %' critical production impact * 73 String <None> <Norie>
B | ¥ Duration 6 in 5 Double minute PI Point
® | =] Production loss 1.2 Tires 5 Double Tires Formula

B | ¢* Reason code Mo Operatar 5 Press Status <None> PI Point




4 Consuming Event Frames

Event Frames are stored in the AF Server. Visualization clients, such as Pl Vision and PI
Datalink access the AF Server to retrieve the events and their related data providing you
with powerful tools to analyze important events.

Note: Pl ProcessBook, Pl BatchView, and Pl Manual Logger do not support event frame visualization.

4.1. Event Frames in PSE

In this section, we will be exploring how to consume event frames in Pl System Explorer
(PSE). As an administrator, you can use PSE to search for events and analyze them. The
results are presented in a practical table format that features a Gantt chart and columns for
the attributes. Moreover, this is a quick way of verifying the creation of event frames.

In order to access event frames in PSE, click on the Event Frames plugin under the navigator
panel.

Note: Unlike elements, it is not possible to browse events. You actually have to search for them.

The following screenshot presents the main features of the Event Frames plugin:

3

1%\ PISRY14PI Big Tt

: I A
File Search  Wiewd ” ey Search Advanced Search Cuick Search
S Mew Attribute Search - by name)
@Database [ Query [} o CheckIn %) o |2|Refresh | f=fMew Event Frame :::4 o) '|
— | j==  Mew Event Frame —
Event Frames Everit Frame Searches
|#] Refresh -
JEvent Frame Search P~
3 Downtime Events Last 4 Hours 5
_ Mame | Quer’
3 Downtime HOU Press 1 Last 4 Hours

3 ©OC Events Last 4 Hours
| O Houston Press 1 Last 2 Hours

¢ Transfer Searches
B~ =g Transfer Search 1

Recent Searches

Elements

i Library

ez Unit of Measure
@ MyPL

= Motifications
48 Contacts

@ﬂ Analyses

g Downtime Events Last 4 Hours

I Downtime HOU Press 1 Last 4 Hours
3 OOC Events Last 4 Hours

=g OOC Houskon Press 1 Last 2 Hours

Max: 1000 Search:'Starting After' Time, ..
[Mazx: 1000 Search:'Starting After' Time. ..
Max: 1000 Search:'Starting After' Time. ..
Max: 1000 Search:'Starting After' Time. .,

4 Event Frame Searches




Event Frame Search Results

Event frames are listed with their information such as the event frame name, a Gantt
diagram, the event duration, the severity, and the start and end time:

9, che El I_E"I A fane click here to 1
bountinef - pofar to table below customize columns
{ -
IE & B A Name &,.[04:07:00] ... Duration Start Time: {End Time: Severity Primary Element | Event Duration | Production L., | | Reason Code @ |;l
v

B o f DDWI’VUI’HE‘MTLPFESS.UZ {Montreal) 2016-06-23 05:07 M 0:06:30 BIZ3{2016 5:07:23 AM. BI23(2016 5:13:53 AM .ME]DT MTL.Press. 02 390 s 1.3 Tires .NU Operator

B & ok = Downtime PHIPress,03 (Philly) 2016-06-23 05:14 H 0:26:00 BIZ3(2016 511423 AM | 6/23/2016 5:40:23 aM | Information PHL Press.03 15605 5.2 Tires Planned Maintenance

B & ok = Downtime MTL.Press.02 (Montreal) 2016-06-23 05:20 H 06:30 BIZ32016 520023 AM | 6/23/2016 5:26:53 AM | Minar MTL Press. 02 390s 1.3 Tires Maintenance

.E +B “K. = Downtime HOU.Press,01 (Houston) 2016-08-23 05:25 H 1300 6232016 5:25:23 AM .612:1‘#2016 5138123 AM .IHFUV’MGUUH HOU Press.01 780s 2.6 Tires .PV’ESS set-up

B o DDWI’VUI’HE‘MTLP‘FESS.U[ {Montreal) 2016-06-23 05:26 " 0:06:30 BIZ3{2016 5:26:53 AM. BIZ3(2016 5:33:23 AM .M\nur .MTLPFESS‘DI 390 s 1.3 Tires .Mal.ntenan(e

B & ok = Downtime MTL.Press.03 (Montreal) 2016-06-23 05:26 H m:13:00 BIZ3(2016 5126153 AM | 6/23J2016 539153 AM | Major MTL.Press. 03 7805 2.6 Tires Mo Operakar

B & ok = Downtime MTL.Press.04 (Montreal) 2016-06-23 05:26. " 006:30 BIZ32016 5:26:53 AM | 6/23/2016 5:33:23 AM | Minar MTL Press 04 3905 1.3 Tires Maintenance

.E * UK. = Downtime PHI,Press,01 (Philly) 2016-06-23 0926 " 0630 6232016 5:26:53 AM .EﬂZ:ﬂZUlﬁ 5133123 AM .IHFUV’MGUUH PHIL.Press.01 390s 1.3 Tires .P\anned Maintenance

B4R A — DDWnt\mE‘PHLPrESS.DZ (Philly) 2016-06-23 05:27 " 0:06:30 BIZ3(2016 5:27:23 AM. BI23)2016 5:33:53 AM .lnfurmatwnn PHL Press.02 390 s 1.3 Tires .Frass set-up

B & ok b= Downtime PHIPress.04 (Philly) 2016-06-23 05:27 H 1300 BIZ32016 5:27:53 AM | 6/23/2016 5:40053 AM | InFormation PHI.Press.04 7805 2.6 Tires Planned Maintenance

B # A = Downtime HOU.Press.02 (Houston) 2016-06-23 05:31 H ix00 BIZ32016 531153 AM | 6/23/2016 5:44:53 AM | Minar HOU Press.02 7805 2.6 Tires Maintenance

.E * A = Downtime HOU.Press.04 (Houston) 2016-08-23 0532 M :06:30 BIZ3(2016 5:32:23 AM .E‘ZE‘ZDIE\ 5:38:53 AM .lnfurmatwnn HOU . Press.04 390s 1.3 Tires

Press set-up 4

Displaying the Event Frame attributes

By default, the event attributes are not displayed in the result window.

By right-clicking and selecting Column Visibility, you will be able to choose the attributes you
want to display.

J e — 149:59:35 AM  [02:55:31] 4/16/2014
0 Mew Attribute Search
= MNew Event Frame
1 .+ Create or Update Data Reference
&  Capture Values
9, Categorize...
[ Column Visibility v [[v] Template
Show Full Paths 7| Is Locked
[#] Refresh |7| Mame
Paste Z' Santt
- Z| Duration
Import from File... L
&l | Start Time
Export to File... -
|| EndTime
=3 Copy 7| Description
Copy Cell Z| Category
Copy Path T| Template
H save |7| Primary Element
K Delete... :
| v | Show Attribute Columns
Rename
Select Attributes..,
Delete All.. Attribute Columns +
(& Security...
“  Properties

Tip: To change the column visibility you can also click on the Settings icon @ in the header row of the

search results.




Column

(Meaning)

Column
(Header Icon)

EF Row
Information

Meaning

Is Template Hover with the mouse over this column to
E E get the event frame template.
<empty> Event frame is not based on an event frame
template.
Is Locked Captured Values: values for the event frame

g

attributes are saved in AF (see note below).

<empty>

Values for the event frame attributes are
not saved in AF (see note below).

Is Annotated

[=1

Event Frame is annotated. Hover with the
mouse over the icon to get the
annotation(s).

Use EF right mouse button menu option
Annotate... to enter new annotations.

<empty>

Event Frame is not annotated.
Use EF right mouse button menu option
Annotate... to enter new annotations.

Is Not
Acknowledged

FiY

Event Frame can be acknowledged.
Use EF right mouse button menu option
Acknowledge... to acknowledge the EF.

QF.

Event Frame is acknowledged.
Hover with the mouse over the icon to get
acknowledgement info (by whom?, when?).

<empty>

Event Frame cannot be acknowledged.
Whether an event frame can be
acknowledged is defined in the
corresponding event frame template
(General tab)

Note: You capture values to save the values for event frame attributes in a table in the PI AF
database. This can improve performance since Pl AF does not execute any data references.
If you add new attributes to event frames with captured values, you should recapture those
values to ensure that values are also captured for the new attributes.




4.1.1 Knowledge check: Event Frame Searches, Acknowledgement and

Annotation

Activity description

You want to get the details for any downtimes after 10PM yesterday triggered by a “No
Operator” root cause so you can annotate the events, and acknowledge them.

Approach

Use the Event Frame Search window to perform the following:

1.
2.

Select New Search from the right mouse button menu of the Event Frame search root.

Enter following criteria: start time: y+22h, event frame template: Press Downtime,
element name: *Hou*, Reason Code= No Operator ( you have to use Add Criteria to

enter that)

Event Frame Search X
|Template:"Press downtime" Mame:*Hou* X v Search

Criteria &

Search: Starting Before ~ D In Progress

Search start: |y+2zh i All Descendants

Mame: *Hou* % Analysis Name: | % Element Name: X

Category: <all> v X Template: Press downtime v X

Attribute Yalug:  [Reason code | = = Mo Operator v X
Vg Addrteria |

Hint: you can enter the criteria one by one and click on Search every time. If you enter more criteria,
then you get less event frames that match your criteria. Click on OK when the returned event frames
meet the desired scope.

Rename your narrowed down search: Downtime Events No Operator after 10PM
yesterday

Background: Once performed, your searches and their criteria are saved. Use Rename from the
context menu of a search to assign a descriptive name for the search. To further refine an existing
search, while keeping the existing search saved, select New Search from the context menu of the
search and then modify the new one.

Add columns for the Reason Code and the Event Duration attributes. Verify the Reason
Code is No Operator in every case.

Select the first event frame and add annotation: “Bob was busy with representative
from press manufacturer.” (Hint: Right-click on an event frame and select Annotate...)



6. Select all event frames that started before midnight and acknowledge them in one
action. (Hint: Select event frames, right click on your selection and select
Acknowledge...)

4.1.2 Knowledge check: Advanced Event Frame Searches

Activity description
Perform the following event frame searches in PSE:
e Find all downtime events for Montreal’s press2 for the last 12 hours.
e Add columns to show the Production Lost and Reason code.
e Narrow down your search to find events that lasted more than 10 minutes.

e Narrow down your search to find downtime events caused by Press set-up.

Approach

Use the Event Frame Search window to perform your searches. Make sure to add the
necessary search criteria.



4.2. Event Frame Reports in Excel with Pl Datalink

During this section, please refer to the following course YouTube videos:

.

‘ e Use the Explore Events Function in Pl Datalink to Build Event Reports

e When and How to Use the Compare Events Function in Pl DataLink

Explore versus Compare Events functions

You can use Pl Datalink (2014 or later) to import event frames from AF into Excel and then
create reports for viewing and analyzing those events. Pivot tables and pivot charts are
great Excel features for summarizing the data and getting better insight into event frames

Under the PI Datalink ribbon in Excel you will find two functions (buttons) to import event
frame data into Excel: The Explore Events function and the Compare Events function.

The Explore Events function returns one event per row, which is useful to analyze events
sharing the same EF template.

B B 5 D
1 Eventhame Start time End time Primary element Temp. Max
2 Batchl222 30/01/2015 12:23:07 30,/01,/2015 14:05:07 RELOO
3 Batch 1317 30/01/2015 13:18:37 30,/01,/2015 14:19:37 RE200
4 Batch 1327 30/01/2015 13:28:07 30,/01,/2015 14:04:07 RE300
5 Batch 1410 30/01/2015 14:11:07 30/01/2015 144707 RE200

Here: maximum temperature of event frame named Batch 1222 has been highlighted above

in yellow (89.56).

In case an event frame has child events, it is possible to also list child elements in further
lines below the parent event. In the example below, there are nine child event frames
(Material Add 1, Agitate, ,...):

§9,56437355
7308377073
92,61405345
101.1487427
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Here: the maximum temperature of child event frames Material Add 1 and Agitate have

i
Event name
Batch 1222
Batch 1222
Batch 1222
\Batch 1222
Batch 1222
Batch 1222
Batch 1222
Batch 1222
Batch 1222
Batch 1222
Batch 1317
Batch 1317
Batch 1317
Batch 1317
Batch 1317
Batch 1317
Batch 1317
Batch 1317
Batch 1317
Batch 1317
Batch 1327

Orbrk 1997

Child 1

Material Add 1
Agitate
Material Add 2
Agitate

Heat

Drwell

Agitate

Cool
HFER_QUT

Material Add 1
Agitate
Material Add 2
Agitate

Heat

Drwell

Agitate

Cool
HFER_OUT

Rt mwinl Al 1

Starttime
30,/01,/2015 12:23:07
30/01/2015 12:24:37
30,/01,/2015 12:35:07
30/01/2015 12:41:37
30/01/2015 12:56:37
30/01/2015 13:07:37
30/01/2015 13:14:07
30/01/2015 13:34:37
30/01/2015 13:39:37
30/01/2015 13:53:37
3040172015 13:18:37
30,/01,/2015 13:20:07
304012015 13:25:07
30,/01,/2015 13:32:37
30/01/2015 13:42:07
304012015 13:46:07
30/01/2015 13:55:37
30/01/2015 14:06:37
30/01/2015 14:08:37
30/01/2015 14:13:37
30/01,/2015 13:28:07

andnrdanie 1090007

been highlighted in green (12.45 and 13.08).

Endtime

30,/01/2015 14:05:07
30,/01/2015 12:35:07
30,/01/2015 12:41:37
30,/01/2015 12:56:37
30,/01/2015 13:07:37
30,/01/2015 13:14:07
30,/01/2015 13:34:37
30,/01/2015 13:39:37
30,/01/2015 13:53:37
30/01/2015 14:05:07
30,/01/2015 14:19:37
30,/01/2015 13:25:07
30,/01/2015 13:32:37
30,/01/2015 13:42:07
30,/01/2015 13:46:07
30,/01/2015 13:55:37
30,/01/2015 1406:37
30,/01/2015 14:08:37
30,/01/2015 14:13:37
30,/01/2015 14:19:37
30,/01/2015 14:0407

andn1daniE 130107

E

Primary element

RE100

REZ00

RE300

F
Temp. Max

89.56497355
12,45047569
13.08228683
14,34287834
16,33535957
41,38076401
89.26969147
89,56497355
89,56497355
4795473671
73.08377075
1977932733
19.77932733
19,32152421
1890079117
72.09648132
73.08377075
7117395782
60.78569031
3.42448926
92,61403345

21 FoTFI0A00

The second function, Compare Events, allows you to compare hierarchical events, in other
words, events with child events. The compare events function shows attributes from both
the parent event and the child event(s). In the following example maximum temperature for
the complete production batch as well as for the first child event frames Material Add 1 and
Agitate is returned:

&
.|Event name
Batch 1222
Batch 1247
Batch 1317
Batch 1327
Batch 1410

.| Start time

B

30/01/2015 12:23:07
30/01/2015 12:48:07
30/01/2015 13:18:37
30/01/2015 13:28:07
30/01/2015 14:11:07

|Endtime

= ]
.|Primary element

20/01/2015 14:05:07 REL00

30/01/2015 13:49:07 RE400

30,/01,/2015 14:19:37 REZ00

30/01/2015 14:04:07 RE300

20/01/2015 14:47:07 RE300

E
.| Temp.Max
89.56497955
113.7231445
73.08377075
92.61405945
101.1487427

E

1245047563
3576528531
15.77332738
21.78723439
2177057078

G

SMaterial Add 1] Temp.Max  Sadgitate[1]]| Temp.hax

13.08228683
43.35500873
19.77932739
23.9196682
22.690973

4.3.1 Knowledge check: Creating Event Frame reports with PI DatalLink

Activity description

Management wants to answer the following questions about the downtime events:

1. What is the most offending cause of downtimes?

2. How much production are we losing because of downtime events?

The best way to find an answer to these questions is by creating an Excel report which
imports the event frames into an Excel spreadsheet. Excel offers some useful business
intelligence tools that will help us aggregate the data so management can make decisions.



Approach

We will be using Pl Datalink to import the event frame information and then use Excel
PowerPivot and PowerChart to analyze the downtime events.

Building the DownTime Analysis Report

For this exercise, you will be using a template: Press DownTime Analysis.xlsx, located in the
class\exercises folder. The template contains two sheets; we will be importing the event
frames data into the Raw Data sheet, which will be read from the Report sheet via a pivot
table and a pivot chart.

Since we want to analyze the downtime events which are all based on the

. . L -
same EF template, we will be taking advantage of the Explore function in Pl
Datalink. Go to the Raw Data sheet, set the cursor into cell A2 and click on Jompare
the Explore function in the Pl Datalink ribbon =
vents
Configuring the Explore Events Function
The Explore Events pane will show up. This  Explore Events v X
pane offers several fields for you to refine ?
] Database Event name
your event frames search. Moreover, it [WPISRVIVPI Big Tres Co. F
features a results preview section.
Search start Event template
For the Search start and Search end fields [Report!$Cs2 [Press Downtime = =
point to the corresponding cells on the Search end Element name
Report sheet (see figure). [Report!$C$3 §
* Element template
Keep * for event name and element name. ¥ Limit to database level
IPress LI _'5_,1
More search options
Note: It is expected you will not get Event Preview
Frames that are not yet finished. To 3 Events (221 found) ;I
i pd Downtime MTL.Press.04 (Montreal) 2018-03-05 23:43:04
e'xc‘:lude Evgnt Frames that are not. = Downtime PHIPress.01 (Philly) 2018-03-05 23:43:04
finished, click on More Search Options and b= Downtime MTL Press.03 (Montreal) 2018-03-05 23:49:34
; ; F— Downtime PHI.Press.04 (Philly) 2018-03-05 23:49:34
select entirely in range under the search = Downtime HOU.Press.01 (Houston) 2018-03-05 23:49: 34
mode. b= Downtime HOU.Press.03 (Houston) 2018-03-05 23:56:04
- == Downtime HOU.Press.04 (Houston) 2018-03-05 23:56:04
bd Dmssnbionm BT Deman M1 (hdawbea =l 2010 N2 NC NNND-24 _VJ

Select the seven columns to display; you can as well set the column order. The columns are
actually the event frame attributes. The following columns are needed for the analysis:



Hit OK to display all event frame information in the Raw Data sheet.
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Just by looking at this spreadsheet, it is very difficult to identify the most offending

Columns to display

¥ Select all

Event name
Start time

End time
Primary element
Event Duration
Production Loss
Reason Code
Duration

| TR KA A

A

Dowwntirne PHI.Press.03 (Philly) 2017-01-08 23:37.53

Dowwntirme MTLPress.03 (Montreal) 2017-01-05 235053
Dowwntirme MTLPress.01 (Montreal) 2017-01-05 235053
Dowwntirme MTLPress.01 (Montreal) 2017-01-05 235053
Downtime PHI.Press.05 (Philly) 2017-01-08 25:57 23

Dowwntirne MTLPress 03 (Montreal) 2017-01-08 2357 23
Dowwntirne HOU Press 03 (Houstan) 2017-01-08 235723
Dowwntirne HOU Press 01 (Houstan) 2017-01-08 235723
Downtirne PHI.Press.04 (Philly) 2017-01-09 00:03:53

Downtirme PHI.Press.03 (Philly) 2017-01-09 00:03:53

Downtirme MTL.Press 01 (Montreal) 2017-01-09 000353
Downtirme HOU Press.04 (Houston) 2017-01-09 00:03:53
Downtirme PHI.Press.03 (Philly) 2017-01-09 00:10:23

Downtirme PHI.Press.01 (Philly) 2017-01-03 00:10:23

Downtirme MTL.Press 03 (Montreal) 2017-01-09 00:10:23
Downtirme HOU Press.01 (Houston) 2017-01-09 00:10:23
Dowwntime HOU Press .01 (Houston) 2017-01-09 00:10:23
Dowwntirme MTLPress.04 (Montreal) 2017-01-09 00:16 53
Dowwntirme MTLPress.04 (Montreal) 2017-01-09 00:16 53
Dowwntirme MTLPress.01 (Montreal) 2017-01-09 00:16 53
Dowwntirne MTLPress 01 (Montreal) 2017-01-09 00:16:53
Dowwntirne HOU Press 03 (Houstan) 2017-01-09 0016:53

L 501102 KU BT e e S ste i)

app e

B

|srarttime

08-Jan-17 233753
08-Jan-17 235053
08-Jan-17 235053
08-Jan-17 235053
08-lan-17 235723
08-lan-17 235723
08-lan-17 235723
08-lan-17 235723
09-Jan-17 000353
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1 [This sheet retrieves the event frames raw data, The "Report" sheet queries the data from this spreadsheet

2 |Evemname End tirne

09-lan-17 00:23:23
09-lan-17 0003535
09-lan-17 000355
09-lan-17 00:10:23
09-1an-17 00:03.55
09-1ar-17 00:03:53
09-1ar-17 00:03:53
09-1ar-17 00:03:53
09-Jan-17 00:10:23
09-Jan-17 00:10:23
09-lan-17 00:10:23
09-Jan-17 00:10:23
09-lan-17 00:23:23
09-Jan-17 00:16:53
09-lan-17 00:23:23
09-lan-17 00:16:53
09-lan-17 00:23.25
09-lan-17 00:23.55
09-lan-17 00:43:23
09-lan-17 00:23.55
09-1an-17 00:36:23
09-1an-17 00:23:23
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HOU Press 03
HOU Press.01
PHI.Press04
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MTL Press 0L
HOU.Press.04
PHI.Press 03
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MTL Press 03
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HOU.Press.01
MTL Press 04
MTL Press 04
MTL Press 0L
MTL Press 01
HOU.Press .03
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Reason Code
Press set-up
Mo Operator
Maintenance
Maintenance
Maintenance
Flanned Maintenance
Flanned Maintenance
Mo Operator
Planned Maintenance
Flanned Maintenance
Press set-up
Mo Operator
Mo Operator
Flanned Maintenance
Mo Operator
Press set-up
Press set-up
Mo Operator
Mo Operator
Flanned Maintenance
Flanned Maintenance
Press set-up
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downtime cause or the production lost. By using an Excel tool, Pivot tables, we will be able
to automatically extract, organize, and summarize the event frame data. PivotTables, and

their graphical companions, Pivot Charts, are very versatile and easy to create. No formulas
needed!

4.5.1 Knowledge check: Using Pivot Charts to summarize Event Frames

Activity description

Use Excel Pivot Chart functionalities to summarize event frame information.

Approach

1. Go to the Report sheet, select the Insert ribbon and select the PivotCharts option to
create a PivotTable and a PivotChart.
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. complicated data.
1 Press DownTime Analysis
2 . Start Time
Analysis Time Range X
3 EndTime  t:8h
4 1
5
6
7
g PIVOT TABLE
]
10

2. Asinput for the PivotTable select the cell
range in the Raw Data sheet where the
ExploreEvents function has returned the data

(including the header line).

Then choose to place the PivotTable and

PivotChart in the Report sheet.

Tip: if you want to correct the source area later in
time, select all cells of your PivotTable (or choose the
Analyse ribbon), then from the Analyse Ribbon, select

Change Data Source.

Create PivotTable

Choose the data that you want to analyze
¢ Select a table or range
Table/Range: |‘Raw data''$452:3G3430]
(" Use an external data source

Choo

Connection name:

Choose where you want the PivotTable report to be placed
" New Worksheet
' Existing Worksheet

Location: I Report!$A3$9 E“j
Choose whether you want to analyze multiple tables
|~ Add this data to the Data Model

o]

Cancel |
Z

The PivotChart field list should now be shown in your Excel worksheet and a range of the
worksheet should be designated where the pivot table will be located, as shown below.
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1 Press DownTime Analysis
1 StartTime |

Analysis Time Range
3 I e EndTime  t8h
5
8 PIVOT TABLE
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Chart 1
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the Pivotchart Fld List
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3. Select the PivotTable, and review the PivotTable Field list. These fields come from
the column names of the Raw Data sheet.

4. To perform a downtime analysis for our Event Frames based on the corresponding
reason code, select the Reason Code line and drag into the Values area. The applied
Aggregation for the reason codes is COUNT, because these are non-numeric values.
Select the Reason Code line again and drag into the Axis (Categories) area:

A9 v fe Row Labels v
A B C D E F &
. I | < v X
1 Press DownTime Analysis PivotTable Fields
2 . Start Time t Choose fields to add to report: -
Analysis Time R
3 End Time t+8h T — =
4 Start time
5 End time
6 Duration
7 Primary element
g PIVOT TABLE Primary element path
Production Loss
9 |Row Labels v ‘Count of Reason Code
) v Reason Code

10 |Maintenance 21 Count of Reason Code =
11 |No Operator 25 Total
12 |Planned Maintenance 46 Drag fields between areas below:
Mo e * Y FILTERS Il COLUMNS
14 Grand Total 136 40
15

30
16
17 20 mTotal
18 10
2 . = ROWS = VALUES
20

Maintenance  No Operator Planned Press set-up Reason Code ¥ Count of Reason Code v

21 Maintenance
22

Reason Code v
23
24
25 v

Report | Raw data ©) < > Defer Layout Update

READY CALCULATE :::] M -———+ 1w00%

5. Select the Production Loss line and drag into the Values area. The aggregation
applied for these numeric values is SUM. Your PIVOT table is extended by another
row, which summarizes corresponding production losses, based on the reason
codes:



9 > I Row Labels

A B C D E F G =
x otTable Fields

1 Press DownTime Analysis PivotTable Fields
2 Analysis Ti Start Time t Choose fields to add to report:
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10 |No Operator 4 13.2 - Duration
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21 No Operator Press set-up
22 Reasoncode GOWS
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Ready Calculate

Tipl: if the PivotTable Fields pane was closed and you want to have it available again, select a cell of
your PivotTable. From the right-mouse button menu, select Show Field List.

Tip2: to change the aggregation that is applied to your data, select the dropdown icon on the field, and
choose Value Field Settings... to select another aggregation type.

Insert Slicers [7]
[ Event name.
. . . . . . [ strthime
6. Let us enhance our Pivot table for analysis depending on individual press Ditnatee
selections. By
[CProduction Lass
. [JReason Code
Which column of our data represents a press ?
7. Select a cell in the Pivot table, and select the Analyze ribbon from the Pivot
Table tools. Click on insert slicer, select primary element and click on OK.
e,

8. The slicer for the primary element is added. It allows selecting any combination of one or more
presses for our analysis. Check various combinations (use Shift- and Ctrl-key for selections in the

slicer):
e all presses
e PHI. Press01 only
e all “Number 01”- presses (i.e. HOU.Press.01, MTL.Press.01 and PHI. Press01)

e all presses in Houston
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The PivotTable and the PivotChart will update to show you what reason code is causing
most of the downtime events. In the screenshot above, it is clear that during the observed
period of time, planned maintenance has caused most of the production losses for the
Houston Presses.

4.3. Event Frames in Pl Vision

Pl Vision enables you to view and analyze your data during the time range of a particular
event. For example, you may want to examine the performance of an asset during an
operator shift or compare the data for several assets during a downtime period. You can
compare multiple events on a single trend, analyze root causes, investigate an event by
examining it in detail, and annotate it with notes that you can share with colleagues.

Each event has a severity level associated with it. The severity level is marked in the Events
pane with a color-coded bar in front of each event. Severity levels have the following default
levels, names and color codes:

Level 5: I Critical
Level 4: | Major
Level 3:  Minor

Level 2: I Warning

Level 1: I Information

Level 0: None (no color)



4.5.2 Find Related Events

PI Vision enables you to view and analyze Pl data during the time range of an event. For
example, you may want to examine the performance of an asset during an operator shift or
compare the data for several assets during a downtime period.

O I;I;ision

Edit Search Criteria

@  Evenls To view events, open the » Database Osisoft lant
" o BE I = O Events tab on the left side. > Time Range Timebar Duration
Here you will find events Event Severity

related to your process, the
color to the left of each event

v

v

Event Name

|| Automatically refresh the list

v

Event Type and Attribute Value

_D i o e indicateS itS Severity. By » Asset Name Assets on Display
-12- ~
o default, the time range of the hseetivpe
| Downtime-Mixing Tank1_2019-12-12 21 4 ekt
Downtime-Mixing Tank1_2018-12-12 20... display and the context of the
211212015 8:48:06 PM - - 019 9:02:06 PM . . » Event Categol
S e symbols in the display o
IDanlime-Mixing Tank1_2019-12-12 19... . . » Event Acknowledgment
| Downtime-Mixing Tank1_2019-12-12 18 determme WhICh events are
i L . . » Event Comments
| Downtime-Mixing Tank1_2018-12-12 17« SI?OWn n the . E'VGntS IISt' To | Event Duration
i discover additional events, mmer o1 e
77 Create Events Table Edit Search Criteri . . > Numbier N Rosmts
| o cnuian] | LQLE ch Ot | modify the time range or -
S » Search Mode Events Active in Time Range

choose Edit Search Criteria.
When editing the search criteria, there are a number of filtering options to
find the Event Frames you are looking for, as shown at left.

[ ]Retumn All Descendants

Apply | [ Reset | \ Cancel

Select an event to find its Data Items (event attributes) and its start and end time.

I Downtime-Mixing Tank1_2019-12-12 20....
12/12/2019 8:48:06 PM - 12/12/2019 9:02:06 PM V'

Create Events Table | | O Edit Search Criteria |

Attributes |

Downtime-Mixing Tank1_2019-12-12 20:48...
Event Duration (minutes): 14 min

Lost Production (gal): 865.75 US gal
Maximum External Temperature: 358.3...
Maximum Internal Temperature: 150.21...
Reason Code: Maintenance

Temperature Difference: 115.63 delta °F
& Mixing Tank1 >

By right clicking on an event, you can choose Apply Time Range apply the event’s time range
to the display.



| Downtime-Mixing Tank1_2019-12-12 23. . A
| Downtime-Mixing Tank1_2019-12-1222...

Downtime-Mixing Tank1_2019-12-1221...
12/12/2019 9:48:39 PM - 12/ Time Range

| Downtime-Mixing Tank1 :
Event Details

R Create Events Table

Compare Similar Events by Name

Compare Similar Events by Type




4.5.3 Background: New course scenario for Pl Vision

Note: In this segment of the course, you will be introduced to a new database called "OSIsoft Plant" that
will be used for training purposes. Prior to commencing the Pl Vision exercises, we encourage you to
carefully review the details provided below in order to become familiar with the database.

The next practical exercises dedicated to Pl Vision will use a fictitious manufacturing plant, OSlsoft Plant.
Initially this simple plant has two production lines; each line has one mixing tank and one storage tank.

The “It’s Not Real’ OSIsoft Plant

Production Area

Line 1 Line 2

44 Vm 44 Umin
Real Time Data 02Jan-20 11:25:37 PM 02Jan-20 11:25:37 PM
Internal Temp
External Temp
Level
Pressure
Flow Rate
Forecast level

[Other Data
Height

Diameter
Installation Date
Product = b
Density

208 Umin
02Jan-20 11:25:15 PM

192 Umin
02Jan-20 11:25:32 PM

Each tank has different analogue process variables such as Internal and External Temperatures, Flow Rate,
Pressure and Level; values continuously collected from devices in the Plant.

Other data associated with these tanks such as the manufacturer, model and installation date are stored
in the maintenance sheets available on tables in an SQL Server. The information related to the material
flowing in these tanks is also kept in tables on the plant’s SQL Servers. Despite the fact that these tables
may be available in a relation database, this information cannot be easily integrated with the historical
data stored in the Data Archive. To integrate the time series data with SQL based data, the Asset
Framework with an asset hierarchy is utilised, bringing all the data and information into one place - the
Pl System.

A collection of Pl Points has been built in the PI Data Archive for storing the process variable values along
with their timestamps. The plant hierarchy in the Pl Asset Framework brings all the important information
and data into one place, as shown below.



Storage Tank2

General Chid Elements Attributes ports  Analyses Notification Rules  Version

| Filter 2
2| ¢ |2/ @/ Name | value @
B Z] Asset Location Production Line2
B =] Asset Name Storage Tank2
] =] Density 34220/
B =] Diameter 15m
Bye ® € | ¢F External Temperature 173.39°C
l s [ s 199.35 °C
s B@ | ¢ FlowRate 96.292 L /min
] (=] Height 10m
a8+ 2 =] Installation Date 17/11/2016 12:00:00
....... C} =] Manufacturer AnhTran Group
------- ® | (=] Serial Number NGOC999
a | s B@ ¥ Internal Temperature 55.25 °C
....... [ B | Average 89.81°C
=} { s Be {o‘ Level 6.8555m
....... B =] Maximum 10m
....... L] =] Minimum Om
....... B¢ | =] Target 0.16911m
s B@ | ¥ Level Forecast 0.16911m
G} =] Percentage Full 68.555 %
B:{s B | Pressure 60.953kPa
....... = =] Hi 80 kPa
AAAAAAA B ] HiHi 90 kPa
....... C} El Lo 20kPa
....... = =] LoLo 10 kPa
....... B =] Maximum 150 kPa
....... ® =] Minimum 0kPa
....... B =] Target 50 kPa
s B 2] Product HC15000
| r— B R ¢ RandomSeed 0.82379
e Unit of Measure a & status it
38 Contacts s BeR & TankStatus 2
22 Management 2 =] Tank Volume 50040L




4.5.4 Knowledge check: Find Events

Activity Description

In “Industrial Plants of The World”, the process engineer has set up Downtime tracking using
AF Event Frames. An Event is created when the tank level drops below 10% full. You have
been asked to provide details on how much production was lost in the last event.

Approach:
Step 1: Create a New Display

Step 2: Select Events

O PI 'V‘ision
@ Assets

Search in Pl System

[] & OSI Productio
V] & OSlsoft Plant

Step 3: Select Edit search Criteria
Step 4: Set Database dropdown to OSlsoft Plant

Step 5: Under Asset Name select ANY, then click APPLY.



Events

M E B
B

[ ] Automatically refresh the list

I Downtime-Mixing Tank1_2022-01-10 16:49:03.000
1/10/2022 4:49:03 PM - 1/10/2022 5:02:21 PM

| Downtime-Storage Tank1_2022-01-10 16:47:36.000
I Downtime-Mixing Tank1_2022-01-10 15:49:12.000

| Downtime-Storage Tank2_2022-01-10 15:48:18.000
| Downtime-Storage Tank1_2022-01-10 15:47:39.000
I Downtime-Storage Tank1 2022-01-10 14:48:48.000

‘ [ Create Events Table ‘ ‘ O Edit Search Criteria ‘

Attributes

Downtime-Mixing Tank1_2022-01-10 16:49:03.000
Event Duration: 13.3 min

Lost Production: 2,706.7 L

Maximum External Temperature: 308.35 °C
Maximum Internal Temperature: 202.13 °C
Reason Code: Unknown

Temperature Difference: 97.492 delta °C

@ Mixing Tank1 >

What is the last value for Lost Production? (Hint: the event highest in the list is the last one)

When did it occur?

What was the Reason Code?

How many minutes did the Event last for?



4.5.5 Background: Get Event Details

Choosing Event Details will create a trend and table with
information about the event, click an item to add it to the trend. | pountime Mixing Tankt 2019-12.-1222

On the right, will also see the Actions and Comments associated Downtime-Mixing Tank1_2019-12-12 21...
. 12/12/2019 9:48:39 PM - 12/
with an event. If you have access to do so, you can add a new gpoiviiircRane

| Downtime-Mixing Tank1

comment to the Event Frame and ‘Acknowledge’ it. The access R

| Downtime-Mixing Tank1_2019-12-1223...

. . . L Compare Similar Events by Name
is controlled in Pl System Explorer with the Annotate permission, ~ ECeesemsre

Compare Similar Events by Type

Downtime-Mixing Tank2_2019-12-12 20:53:11.000 Acknowledge Events Acknowledge

Critical 12/12/2019 8:53:11 PM - 12/12/2019 9:02:15 PM Eveanvne: Downtim

e
sset: . \Production AreaProduiction LineZWiixing Tankz || ~ COMMENts

Add Comment

Selected Attribute Trends

Actions and Comments

©)

em
12/12/2019 8:53:11 PM 12/112/2019 9:02:15 PM

Trigger Attributes (2)
Mixing Tank2 2 . Y | Start Value Y| End Value

Event Aftributes (6)
Downtime-Mixing Tank2_2019-12-12 20:53:11.000



4.5.6 Knowledge check: Event Details

Activity Description

You have been asked to provide more details about the event you have analyzed in the last
directed activity including:

% Full for the beginning and end of the event
Event duration

Reason Code at the start of the event

e Tank status at the beginning and end of the Event.

Approach:

Step 1: Follow steps in the previous activity to obtain a list of Events.
Step 2: Right click an Event and select Event Details.

Step 3: Acknowledge the event with the Green Acknowledge button in the top right-hand corner. Why
might you do this?

Step 4: Click the top two graph symbols. What
happened?

Percentage Full

Tank Status

Step 5: Fill in the table:

% Full for the beginning and end of the event

Event duration

Reason Code at the start of the event

Tank status at the beginning and end of the event.




4.5.7 Background: Compare Similar Events by Name or Type

During this section, please refer to the following course YouTube videos:

View & Compare related Event Frames

Pl Vision lets you compare events such as process downtime, process excursions, operator
shifts, or batches. With the event comparison feature, you can analyze process data across
multiple events on a single overlay trend. The feature is designed to help you identify

similarities and differences between events, assess sub-events, and determine root causes.

Choosing Compare Similar Events will open a list of similar events with overlaid trends and a
Gantt chart. You can hide events or highlight an event in the overlay trends. Additionally,
you can drag more attributes to the display area to create more overlay trends.

4.5.8 Knowledge check : Compare Events

Activity Description

The visualization and acknowledge of the events have been found really useful by managers
and operators but they have asked you to show them how to compare the most recent
event with similar events in the past for the same asset.

Approach:

Step 1: Create a New Display

Step 2: Select Events OSlsoft
O Pl vision

@ Assets

Search in Pl System

[] & OSI Productio
V] & OSlsoft Plant

Step 3: Select Edit search Criteria



Step 4: Set Database dropdown to OSlsoft Plant

Step 5: Under Asset Name select ANY, then click APPLY.

: Right click on the first event and
Step 6: Rig : ! v Downtime-Storage Tank2_202

1/10/2022 5:50:35 PM - 1/10/2022 Apply Time Range

select “Compare Similar Events by Type”.

| Downtime-Storage Tank2_204 Event Details

| Downtime-Storage Tank1_202 Compare Similar Events by Name

| Downtime-Mixing Tank1_2022| Compare Similar Events by Type

I Downtime-Storage Tank2_2022-01-10 10:...
I Downtime-Storace Tank1 2022-01-10 10:...

[ % Create Events Table ‘ I p Edit Search Criteria

Step 7: A Gantt diagram will appear in the lowest part of the display.

("] Automatically refresh the list

Display: Click Save lcon*

I ® Downtime-Storage Tank2_2022-01-10 ...
1/10/2022 5:50:35 PM - 1/10/2022 6:06:03 PM

| # Downtime-Storage Tank2_2022-01-10
| W Downtime-Storage Tank2_2022-01-10

2 2022-01-... >
| ¥ Downtime-Storage Tank2_2022-01-03 ..

To create overlay trends, drag one or more attributes to the display

| O Downtime-Storage Tank2_2022-01-03
I % Downtime-Storage Tank2_2022-01-03
I O Downtime-Storage Tank2_2022-01-03 ..

I

Attributes
Downtime-Storage Tank2_2022-01-10 17:5...
Event Duration: 15.467 min

Lost Production: 1,996 L

% Maximum External Temperature: 253.67...
Maximum Internal Temperature: 122.25 °C
Reason Code: Mechanical

Temperature Difference: 101.61 delta °C
& Storage Tank2 >

[ Dcwnhme-Storaﬂe Tank2_2022-01-10 17:50-35.000

& Downtime-Storage Tank2_2022-01-10 12:49:28.000
i

W Downtime-Storage Tank2_2022-01-10 10:51:03.000
—WineDi0Tede Tanks See S

v annilmerStAlaie Tank2 2022-01-03 16:47:16 000
(o] Downfime-Storage Tank2 2022-01.03 13.47.28 000
ol annllmerSlﬂraHe Tank2_2022-01-03 08:48:46.000




Step 8: Drag and drop the lost production into the display

Display: Click Save Icon*

- Flow Rate (LUmin) X
__| Automatically refresh the list

I ® Downtime-Storage Tank2_2022-01-10 ...
1/10/2022 5:50:35 PM - 1/10/2022 6:06:03 PM

| # Downtime-Storage Tank2_2022-01-10 ...
| M Downtime-Storage Tank2_2022-01-10 ...
| >
I ¥ Downtime-Storage Tank2_2022-01-03 .

|0 Downtime-Storage Tank2_2022-01-03 ...
|° Downtime-Storage Tank2_2022-01-03 ...
| O Downtime-Storage Tank2_2022-01-03 ...

| O Edit Search Criteria

Attributes
Downtime-Storage Tank2_2022-01-10 17%5...
[= Event Duration: 15.467 min g

Lost Production: 1,996 L s

[=] Maximum External Temperature: 253.67... | pummmoowntimeStorage Tank2 2022:01-10 17:50:35.000 ll
[=] Maximum Internal Temperature: 122.25 °C | & Downtime_Storage Tank2 2022-01-10 12:49:28.000
[=] Reason Code: Mechanical = Dovwntime-Storage Tank2 _2022-01-10 10:51.03.000 |I
[=] Temperature Difference: 101.61 delta °C o Dountime-Storage Tank?_2022.01.03 1647.16.000
@ Storage Tank2 > O Downtime Storage Tank? 2022.01.03 134728 000

hd Dwmhme»stw Tank2_2022-01-03 08:48:46.000

Step 9: Drag and drop Maximum Internal Temperature, Maximum External Temperature and
Temperature Difference (Hint: you can drag and drop them individually into the same trend or if you
click and hold Ctrl in your keyboard you can make multiple attribute selection.

Flow Rate (L/min)

5m 10m

External Temperature (°C) Internal Temperature (°C) Temperature Difference (delta °C)

50 200

Step 10: Change line style for Temperatures’ attributes:

e Inthe trend that created in Step 9 click on the gear icon
e Click on the Internal Temperature attribute
e Change the line style at the line style drop down menu



e Do the same for the External Temperature attribute.

e Once the changes have been made, click on the gear icon again to exit Trend configuration
settings

After an initial review, operators requested us to separate Maximum temperatures and
Temperature Difference into different trends so they can easily analyze the information:

Step 11: Create a trend for Maximum Internal and External temperatures and another for Temperature
difference:

e In the trend that created in Step 9 click on the gear icon
e Click on the Temperature Difference attribute
e Click on the X button next to attribute’s name

e Click on the gear icon again to exit Trend configuration settings.

Step 12: Drag and drop Temperature Difference into the display, now we have two different trends:



External Temperature (°C) Internal Temperature (°C)

5m

Temperature Difference (delta °C)

Step 13: Save your display, name it “Downtime Comparison <your initials>".

Operators will use this display to further analyze what is happening when there are Downtimes, help
them analyze the information by using different functionalities:

Step 14: If you click different events at the Events pane or at the Gantt chart the trends related to that
event will be highlighted allowing you to identify specific details for that particular event.

Step 15: Pan an event comparison:

e At the Temperature Difference trend move the cursor to the bottom of the trend until the cursor
changes to a drag cursor

e Click the highlighted lower section of the trend and drag the trend left or right to pan across the
time range backwards or forwards

e See how panning across an individual trend will change the time range of all displayed event
comparisons. The duration of the time range will not be affected.

Step 16: Zoom in on an event comparison:

e At the Temperature Difference trend drag your pointer over an area of your interest.

e Release the pointer. You will see how the trend redraws, zooming in on the area you selected
(The start time and end time of all trend traces are adjusted accordingly, also the corresponding
area of the Gantt chart is highlighted)

e To remove the Zoom, click the Revert button at the top right corner on your screen.
Step 17: Maximize an event comparison:
e At the Temperature Difference trend click on the Maximize Trend button in the upper right
corner of the trend.

e Click on the Collapse Trend button H to restore the trend to its original size.



4.5.9 Background: Pinning Events

Once you created an event comparison screen, you can pin events from the search results as
your reference event. Pinned events are your benchmark events that remain at the top of
the Events pane even after you perform new event searches. Once you no longer want an
event to be pinned at the top of the pane, you can remove it from the Pinned events list.

4.5.10 Knowledge check: Pinning an Event

Activity Description

While investigating these tank events you noticed that the shortest event is the event
against which you can compare all other events. You want to highlight so you can easily
compare this event against others.

Approach:

Step 1: In your display from the previous exercise right-click the event in the Events pane
corresponding to the shortest event on the Gantt chart and click Pin Event. The pinned
event appears at the top of the pane in the Pinned section and have yellow legend marker
next to them.

Step 2: After you pin an event, you can perform the following operations:

Step 3: To highlight the pinned event on the Overlay Trend, select the event in the Events pane.
Step 4: To add another pinned event, right-click that event and click Pin Event.

Step 5: To save the pinned event, save the event comparison display by clicking the Save button.
Step 6: To unpin your pinned event, right-click it and click Unpin Event.

Step 7: Here you have an example.
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Downtime-Storage Tank2_2017-05-11 15:48:47.000
=] Event Duration (minutes): 13.533 min

=] Lost Production (gal): 1,964.7 US gal L - e

i=] Maximum External Temperature: 266.2 °F Downtime-Mixing Tank1_2017-05-06 22:47:27 000
Maximum Internal Temperature: 193.81 °F Downlime-Mixing Tank1_2017-05-06 21:47:36.000
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4.5.11 Background : Event tables

The events table provides a dynamically updating, tabular view of events that meet specified criteria. Upon
creation, the table shows the events from the Events pane, based on the criteria in the Edit Search Criteria
menu. After you create an events table, you can change the events inside the table by changing the criteria
in the Search Criteria pane. You can sort events in the table, and the sorting options on the events table are
saved with the display.

Use the Configure Table pane to configure the columns, style, and criteria for events of an events table.
Upon creation, the table shows the events from the Events pane, and those search settings are copied to the
Configure Table pane. After you create the table, use the Search Criteria menu to change the search criteria
that sets the events that appear in the table. The Configure Table pane opens automatically when you
create an events table.

4.5.12 Knowledge check: Add an event table

Activity Description

Your manager found very interesting all the event configuration, but he/she would love to see those events
related to one tank in the tank display together with the rest of attributes. You talk them about the event
frame tables and they ask you to add one into the Tank General overview display. They want something like:

Storage Tank1 All Tanks

Pressure
99.2 kPa

4 .
111072022 10:59:32 AM 11102022 6:59:32 PM

Percentage Full Name A Value Units

S e

Storage Tank1installation Date 10/31/2019 1:00:00 AM

[ Strsge TitProsset | wotsmo| |

Storage Tanki[Tank Volume 1.3344E+05 L

Start Time A End Time Acknowledgment Temperature Difference

11012022 10:49:00 AM 1/10/2022 11:05:30 AM Acknowledged 7236 ‘

11072022 11:48:24 AM 202: 6:31 Acknowledge: 68154

111012022 6:48:03 PM ss Acknowledge 126.35 §
L]

Approach:

Step 1: Go to the Pl Vision homepage if it is not already open and open the display Tank General Overview. Click on the
design mode icon.

Step 2: Open the event frame icon. It should have a blue star indicating that there are some events related to the asset

on the display.
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Step 3: Mark the box next to “Automatically refresh the list”. . .
Automatically refresh the list

I Downtime-Storage Tank1_2022-01-10 11:4...
1/10/2022 11:48:24 AM - 1/10/2022 12:06:33 PM

I Downtime-Storage Tank1_2022-01-10 10:4...

ey Create Events Table

Step 4: Click on “Create Event Table” and move the table to the lower part of the display.

Step 5: A menu is opened on the right, on the Columns section, remove the asset by Configure Table v
selecting it and clicking on the down arrow. i Colns

Current Columns:

Event Name
Acknowledgment
Asset

End Time
Start Time
Show Units %

Additional Attributes:

Acknowledged By
Acknowledged Date
Asset Path
Duration

Event Type

Reason

Severity

Step 6: Attributes can also be added directly by dragging and dropping from the event details. Add the Temperature
Difference to the table.

Attributes

Storage Tanki|installation Date 10/31722019 1:00:00 AM

Downtime-Storage Tank1_2022-01-10 18:4... ) ‘ [ storage Tanktpodoet | koisooo] |

Storage Tank1[Tank Volume 1.3344E+05 L
Event Duration: 9.1877 min

Lost Production: 1,339.8 L "Event Name Start Time A EndTime Acknowledgment
o Downtime-St
Maximum External Temperature: 234.46... v;':l‘l'?&z,ﬁ'ﬁﬁ 1/1072022 10:49:00 AM 1/10/2022 11:05:30 AM Acknowledged *E'
. 104008 808 Temperature Difference
Maximum Internal Temperature: 109.38 °C ). Downtime-Storage I
Tank1_2022-01-10 1110/2022 11:4824 AM 111012022 12:06:33 PM

11:48:24.000

Reason Code: Electrical

Downtime-Storage

Tank1_2022-04:10 V020226 48.03 PM In Progress [ Acknowiesge |
Temperature Difference: 127.63 delta °C -T —

Step 7: Click on save.

Step 8: Now the events can be acknowledged using the display. Click on the green acknowledge button in the table (you
should be out of the design mode). Every time you acknowledge an event you need to click on save.

Step 9: Use the asset switching to see the different events for the other tanks.
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5 Communicating Important Events

‘ During this section, please refer to the following course YouTube video:

What are Notifications?

Notifications, which is a feature in Asset Framework, allows alerts to users in real time about conditions in
their system that need specific attention. Corresponding actions can be taken to be pro-active or to resolve
the problem of the current situation. The information is either sent via email or is passed onto a Web
Service.

The recipients for the notifications (“subscribers”) have the option to acknowledge notifications. In case a
situation, that requires action, is not acknowledged in time, notifications can be sent out again.

Examples for the use of notifications are:

e Temperature is outside the normal range

e Equipment is shutdown

e Runtime counters have elapsed indicating a maintenance is required
e Amount of supply material is below a critical minimum level

Note: Notifications have been revised in the AF 2016 R2 version. In previous versions, there was a different concept for
the Notifications, which is now referred to as “Legacy Notifications”. When upgrading the Pl System to 2016 R2, existing
legacy notifications can be migrated to the new concept using a dedicated migration tool.
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5.1. Introducing Notifications

With AF 2016 R2, notifications are triggered when new Event Frames are generated in AF. Conditions for the
trigger are defined in notification rules.

The event frames generation may be related to different sources. It can be performed by asset analytics, by
an Event Frame Generator (EFGen) interface, by a custom AF SDK application or a manual creation.

T
Y
=

s

Email

Web Service

5.1.1 Background: Notification components

Notification Rule tab |l {Management Plug-In

Pl Notifications
(PI System Explorer)

Service

(PI System Explorer)

Pl Notifications Service

The PI Notifications Service processes event frames defined in the Asset Framework (AF) in real-time and
sends out email and web service notifications. The service is installed from the AF Server 2016 R2 Install Kit.

Notification Rule tab (PI System Explorer)

Notification Rules can be defined for individual elements or be created as a template. The User Interface for
configuring notification rules in PI System Explorer is in a dedicated tab on elements and element templates:
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PISR¥11PIAND Test - PI System Explorer (Administrator)
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File Wiew Go Toos  Help

@Database [ query Date ~ O @5 | () Back

Library

H, checkin %} « [£]Refresh | @@ New Templats ~

Heat Exchanger

3 PIANOC Test
=33 @ Templates
El- £ Element Templates

- g Event
& Madel Templates

Bl T Transfer Templates
@ Enumeration Sets
‘t, Reference Typas
Tables
- B} Table Connections
8- ] Categories
'éj Analysis Categories
(& Attribute Categories
- (@] Element Categories
(] Motification Rule Categories
- (L] Reference Type Categories
B3] Table Cateqories

3 Elements

| Event Frames

i Unit of Measure

38 Contacts

%2 Management

Heat Exchanger Modified: 12/8/2016 9:45:04 AM,

General | attribute Templates | Ports | Analysis Templa
=

v | Name | criteria

7 Downbtme Alert  Analysis Template = Downtime Monitoring, Root Cause = Unplanned

Trigger

A naotification will be triggered when an event frame (s created that satisfies all of these eriteria,
Referenced Element Template = Heat Exchanger
Analysis Template = Downtime Monitoring | | Raot Cause = Unplanned

View/Edit Tngger

Mame: I Downtime Alert

Description: i alert operators about production machine downtime

Categoriest |Production

Subscriptions
There are currently 1 subscribers to this Nofification Rule Template,
View/Edit Subscrptions

Manage Formats

The definition includes the trigger criteria, adding subscribers to the notification rule, and formatting the
message to suit the needs of your organization.

Management Plug-In (Pl System Explorer)

Allows management of analyses and notification rules on the AF Server.
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Management of your Analyses

or your Notification

List of the Rules along

Rules with status (enabled, disabled)
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Start, Stop,
one or multiple rules
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- Saws  Bement e
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5.2. Delivering Notifications

‘ During this section, please refer to the following course YouTube video:

Delivering Notifications

Notifications Delivery Channels provide for the mechanism by which alerts are delivered to subscribers.
With the standard installation of Notifications, the following delivery channels are available:

Email

Email delivery channel supports sending emails with notification alerts via an SMTP Mail Server.

Web Service

Web service channel supports providing information to a web service by calling one of its methods.

Note: Legacy Notifications in earlier AF versions also supported OCS and Custom delivery channels. These are not
supported with the new Notifications in AF 2016 R2

5.3.1 Background: Email Delivery Channel

The settings for the Email delivery channel allow you to configure the primary and backup SMTP server to
relay the emails as well as the “From” email address for the alerts. The IT department should indicate which
servers and ports to use for the primary and backup SMTP servers. As for the “Sender Email”, this address is
not validated and can thus be set to any address desired (i.e.: PINotifications@domain.com). In most cases,
the Allow contacts to set sender email should not be enabled.

Note: In the Training Cloud Environment (TCE) use notifications@pischool.int.
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Email Delivery Channel Configuration | X|

SMTP Server pistv1 Port |25 3: Test“.l
Backup SMTP Server || Pott |25 3: Test I

Sender Email Inoliﬁcations@pischoolint

IV Allow contacts to set sender email

Send Timeout 30 Seconds v
Backup Failback Time |10 Minutes v

Note: The Pl Notification Scheduler Service will need to be restarted for these

settings to take effect
s |

4

Once the email delivery channel is setup, most email addresses should be provided by Active Directory (AD).
If the AD does not include all email addresses needed, it will be possible to create additional emails within
the Contacts section of PSE.

5.3.2 Knowledge check: Email delivery configuration and checkout

Activity description

The goal of this exercise is to understand the required settings for the email delivery.

Approach

1. From PSE, select Contacts in the Navigator and navigate to Tools > Delivery Channel Plugins, then
from the Email Delivery Channel Plug-In context menu select the Settings.

Delivery Channels =1 E3 l
[iDaschpion TR iV arenbi | Date e e G s

S gaiten. . 2.85.7759

in...  2.8.5.7759

29/09/2016 11:03:44
29/03/2016 11:03:44

ol ook
' Settings...
2] Refresh

:é ‘WebService

7 Properties

Close

2. In case of the Training Cloud Environment (TCE), the mail server is installed on PISRVO1.

Note: The mail server on PISRVO1 is configured just for some user accounts in the pischool.int domain.

3. Click on the Test... button to send a test email to student01@pischool.int.
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Email Delivery Channel Configuration X
SMTP Server [pisrv01 | Pot [25 Test..
Authentication Options... 0 u: LS
Backup SMTP Server | | Pot 25 5
Authentication Options.. [ Use TLS
Sender Email |notifncahons@p|school int] I

[ Allow contacts to set sender email

Send Timeout Seconds G
Backup Failback Time Minutes o

ok ] conce

4. Start Microsoft Office Outlook and verify reception of the test email.

Note: If you start Outlook the first time, you will be prompted to enter the password for student01, student02 and
student03. Enter the password (enter same password for all the three accounts), select the option to save the password
and click on OK.

Internet E-mail - studentd1 @ pischool.int *

H?‘/'} Enter your user name and password for the following server.
i

Server | PISRVDT

User Name: | oty dent01@pischool.int

EESSWUrd: :}t****a**x****a*

§a1.re this password in your password list

Cancel

Search Current Mailbox (Ctrl+E) £ | Current Mailbo €2 Reply 2 Reply All &} Forward
All  Unread ByDate ~  Newest & student0] @pischool.int 11:46 AM
4 Today This is a test email sent using the primary SMTP server
nouﬁ{anong@pmchooLmt W+ oTh]; message was sent with Low importance, o
This is a test email sent using the primary SMTP server 11:46 AM
This is only a test, <end=

This is only atest.
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5.3.3 Background: Web service delivery channel

The web service delivery channel allows Notifications to contact and provide information to a web service by

calling one of its methods. To use this delivery channel, a web service must thus be available on a web
server.

About Web Services

A web service is a method of communication between two electronic devices over the web. In most cases, it is a service
hosted on a web server that provides methods to its clients. Those methods will usually wait for incoming information

from one end, then crunch the data, to finally return the data to the same client or pass that information to another
one.

There are many web services commercially available, and many development environments offer templates
and other tools to develop custom Web services.

Example: A custom Web Service could process the received information and generate corresponding work
orders in a customer Maintenance System:

So

Maintenance
Database

B X

Pl Notifications
(AF)

Leaking valve Web Service
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5.3. Configuring Notifications

Configuring a notification rule includes specifying the trigger criteria, adding subscribers to the notification
rule, and formatting the message to suit the needs of your organization.

1. Select element or element template on which Notification Rule will be created
2. Create a new Notification Rule:
a. Define the notification trigger conditions

b. Add the subscribers

c. Format the Notification message

3. Test the Notification

Tank
General | Attribute Templates | Ports ] Analysis Templates ~Notification Rule Templates
‘d Name: Ciritical Level Notification
v | Name - I Criteria Description: |
7 Ciritical Level Notification Analysis Template = Limit Monitoring, Product = HC1500
Categories: | -

7 Notification Rule Templ... Mame = TesteF*

who will receive the notification?

il
Subscri kions

Trigger
A notification will be triggered when an event frame is created that satisfies all of these criteria. tly 2 subscribers to this Notification Rule Template,

Analysis Tempiate = Limit Monitoring

There are cuy

View/Edit Subscriptions

Referenced Element Template = Tank

View/Edit Trigger
4 Which conditions
will trigger the notification? what information is included

in the notification message?

Note: If you have created a notification rule for an individual element, you can extend the scope to the corresponding
element template by using the Convert to Template function.
V) A Notification Rule 2 = New

X Delete
m;fj Convert to Template

5.3.4 Background: Trigger conditions
The Notification Rules define the criteria that identify, which event frame generation will initiate a new

notification.
There are two possible trigger criteria modes for the Notification Rules:
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e Analysis

e Event Frame Search

Use the Analysis mode to trigger a notification rule on event frames generated by a particular analysis.

Trigger Criteria

Criteria Mode  © Analysis  Event Frame Search

A notification will be triggered when an event frame that matches all of these criteria is created
Referenced Element Template | ElementTemplatel

> Analysis Template | Analysis1

Attribute Value == Add attnbute critena

Use Event Frame Search mode to trigger a notification rule based on event frame name, template and
category. In the Event Frame Search mode, you can select a configured event frame template, from the
drop-down list, and then configure the name and category for the event frames that will trigger your
notifications. The name may contain wildcard characters that are supported by event frame search.

Trigger Cntena

Criteria Mode Analysis & Event Frame Search

A notification will be triggered when an event frame s created that satisfies all of these criferia.

Referenced Element Template | ElementTemplatel

Template wl Add template criterion
MName ole Add name criterion
Category ol Add category criterion
Attribute Value

For both the modes, you can add additional trigger criteria using event frame attribute values. Criteria can
be any specified for any attribute in the event frame template that is specified in the notification rule trigger
criteria. For example, if your event frame template defines an event like "downtime" but you only want an
email about "unplanned" downtime, you can configure an attribute value condition where a "reason code"
attribute on the "downtime" event frame template has a value indicating "unplanned" downtime.

> Analysis Template

| Attribute Value

{ Criteria Mode ' Analysis

Trigger Criteria

" Event Frame Search

i A notification will be triggered when an event frame that matches all of these criteria is created by the selected analysis.

Referenced Element Template | ElementTemplatel

Downtime Monitoring

Root Cause v Equal Vv IUr\pIanned + X
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Note: Very often at work, the measure of success is made on how many things are produced. For Notifications, the more
alerts that are produced, very often the less successful the use of Notifications becomes. If too many alerts are provided
to a recipient, she/he probably won’t be able to give each one of them the appropriate attention or response. This will
make the implementation useless, as all of the alerts will become noise to the recipients.

5.3.5 Hands-on: Configuring a notification rule

®.9 During this section, please refer to the following course YouTube video:
Configuring a notification rule

Activity description

PI Big Tires Co. is monitoring the downtime periods for all their presses in Houston, Montreal and
Philadelphia. The operational personnel has asked to receive notification emails whenever a press is down
due to No Operator press status.

Approach
1. Select Press from Element Templates. Select Analysis Templates tab, select the Downtime Analysis.

2. Click on the blue link to create a new notification rule template:

iDres:
|Genera| Attribute Templates  Ports  Analysis Templates  Notification Rule Templates

Iﬁﬂ Name: Downtime

© @ Name Description: | Generation of downtime event frames
IH Downtime Categories:
Analysis Type: () Expression ) Rollup ® Event Frame Generation sQc
[] Enable analyses when created from template
Create a new notification rule template for Downtime ?

Example Element: Houston\HOU.Press.02

3. On Notification Rule Templates tab change the name to Press Downtime Notification and give it a
description - Press Downtime due to No Operator.

4. Inthe Trigger section, select the blue View/Edit Trigger link.

. . . == Add attnbute critena
5. Select the link to add attribute criteria

6. Add Reason code Equal No Operator. Click on OK.
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Press Downtime Notification - Tnigger Critenia

Criteria Mode (@) Analysis () Event Frame Search

A notification wall be triggered when an event frame that motches all of these criteria is created by the selected analysts.

Referenced Element Template Press

2 Analysis Template Downtime

Attribute Valus Reason code v || Equal v ||No Operator 1 C al

7. Inthe Subscriptions section, select the blue View/Edit Subscriptions link.

8. Expand student01 so that the email occurs and drag it into the Subscriptions section. Click OK. Check
In.

Subscriptions

Name Configuration Notify Option
=1 student01 - Email Inherited (Global Default Email) v 2' Event start v

9. Start Outlook for student01 and monitor if you are receiving any emails.

5.3.6 Background: Trigger criteria options

When the Trigger Criteria are defined, following options can be set:

Resend Interval: 0 Seconds v | Choosewhen to be notified if child event frames are created for multiple trigger conditions
(& When the severity is higher than any previously true trigger condition
€ When the severity is higher than the previous true trigger condition

Non-repetition Interval: |0 Seconds Vv

[V Event Frame can be acknowledged " When any trigger condition is true

Resend Interval

The time interval after which Pl Notifications Service will send additional alerts until the event frame
matching the notification rule is acknowledged or closed.

Resend Interval Resend Interval |

]
| |
i
I
I
I
I

____,_____-_.‘)": ——

(Good Value Range
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Non-Repetition Interval

The time interval during which PI Notifications Service will not send similar alerts associated with the
same notification rule.

Non-Repetition Non-Repetition
| Interval | Interval

2t Violation 1%t Violation

15t Violation 3 Violation

Good Value Range

v

Event Frame Can be acknowledged

Option to enable event frame to be acknowledged; the event frame template is also modified accordingly.
This option is automatically selected if the event frame template has been configured for acknowledgement

Severity Option
This option applies only to event frame generation analyses. If you have configured multiple start triggers
for your analysis, you may choose to be notified in these ways:

e When the current trigger severity is higher than any trigger severity encountered so far.
e When the current trigger severity is higher than the previous trigger severity.
e Everytime a trigger condition is true, regardless of its relative severity to other previous triggers.

Choose when to be notified if child event frames are created for multiple trigger conditions
(¢ When the severity is higher than any previously true trigger condition

(" When the severity is higher than the previous true trigger condition

" When any trigger condition is true
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5.4. Formatting the information to deliver

The Notifications software includes a complete formatting tool, which enables you to define the formatting,
and information that is included in email alerts.

Global default formats

The system provides one global format that is used as the default format. You can edit or rename the global

format, but cannot delete it. Additional formats can be added. To access global default formats, navigate to
Tools -> Global Formats .

@ Manage Global Formats

= E3
teccage _ Gioba Ocfaut Evai P
= G

[» AF Server Properties

Name 1s Default I Database Properties
Default Email with Tzble I Notification Rule Properties
Global Default Email L

Event Details Hyperlink

4 Event Frame Properties

Name

Design | HTML Preview  Plain Text Preview Description
. fem g— ! : é‘ Start Time
: ] s : 1 = End Time
 [Aharoni -|l1 - A N === Severity

13 Trigger Name

. - Trigger Expression

Subject | Event Frame:Name | generated a new notification event. | Notification Rule:Message for Closed Notification Unigque ID
Attachments

I Referanced Element Properties

Event: | Event Frame:Name |

Name: | Notification Rule:Mame

Server: AFSg‘r_v;r:l\‘gang&: P

Database: | Database:Name |

Start Time: | Event Frame:Start Time
Target: | Target:Path |

Severity: | Event Frame: Severity | )
Send Time: | Notification Rulz:Send Time

Custom delivery formats

To edit or add specific Custom delivery formats for a particular Notification Rule, select the blue Message
Formats link. The formats can be distinguished by their corresponding icons:

i=J a global default format
g a custom delivery format
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5.3.7 Hands-on: Customize Notifications message content & format

‘ During this section, please refer to the following course YouTube video:

Formatting the information to deliver

Activity description

The goal of this exercise is to customize Notifications message content and format for the Equipment downtime email.

Approach
1. From PSE, navigate to Library > Element Templates and select the “Press” template.
2. Select the “Press downtime notification” template and then click on the blue Manage Formats link

under the Subscriptions tab.

3. Select the line with Global Default Email (color changes to light blue), and click on the Duplicate
icon above. Rename the new format as “Equipment downtime email” .

About Formatting Messages

The Formats window has a Content section on the right side to add extra content to the message. From that Content
pane, simply drag and drop, or double-click on the desired content to add it to the message. Only generic content can
be added within the Global Formats section. Specific content can be added when configuring the Message tab for a
specific notification rule or a notification rule template.

4. Select the Equipment downtime email format and modify the formatting to match the figure below.

5. To highlight some parts of the text, use the controls highlighted in the screenshot above. When you
add the Hyperlink, select the option to send the link as text:

Event Details:
Event Details Hyperlink:Hyperlink El
Display linkas * Text ( Screenshot |

We will be able to use the link and open a related display in Pl Vision. When sending an email to
someone outside the organization with no access to Pl Vision use the option to send a screenshot.

Note: the mail server used in the Training Cloud Environment (TCE) for this class does not support to include screenshots
in the email!
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Press Downtime Notification - Message - Equipment Downtime Email

= X 4
iz Name Is Default
g Global Default Email Inherited

i3y Equipment Downtime Email

Design |HTML Preview Plain Text Preview

a3 3 fi= 3= B O N s @ 3
| ALGERIAN A 2A A = = =
T
Subject Reason code:Value At Start Time | occurring on | Target:Path l'{_7|
Attachments Test Send «

Reason code:Value At Start Time occurring on Target:Path

An event frame Event Frame:Name has been created to track this event.

Event Details Hyperlink:Hyperlink E]

>
M
Test Send +

6. To perform a test send click on the button.
For the Email address, enter studentO1@pischool.int:

Email Address I student01@pischool.int

et
7. Click OK.

8. Make sure the “Press downtime notification” template is still selected and then click on the blue
View/Edit Subscriptions link under the Subscriptions tab.

9. Click on the drop down menu and select the Equipment Downtime Email format under
Configuration:

Press Downtime Notification - Subscriptions

Name Configuration Notify Option
=3 student01 - Email Equipment Downtime Email v # Eventstart v

Add a new format...

Inherited (Global Default Email)
Global Default Email
Equipment Downtime Email

10. Check-in your changes.
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5.5. Acknowledging Notifications

Acknowledgements of Notifications can be used to confirm that important notifications are read and acted
on.

Note: A pre-requisite for the Acknowledgement feature is that the Can be Acknowledged setting in the event frame
template has been checked.

Ways of acknowledging

Acknowledgment can be performed in two ways:

e Display the event in Pl System Explorer (Event Frame Search Result). Select the context menu
function Acknowledge...

B+BA Tank Level Excursion for Tank01 (20. Ha SR M . M Major

New »
8  [BA = Tank Level Excursion For Tank02 (20., Major
8 [P A - Tank Level Excursion for Tank04 (20. Convert 4 Major
® & @ A = Tank Level Excursion for Tank01 (20.| «  Create or Update Data Reference M | Critical

&  Capture or Recapture Yalues...
.ES Reevaluate Naming Pattern
X Categorize...

[4 acknowledge... |

When acknowledged, the red exclamation mark A changes into an 2K When you hover with the mouse over
the OK you get information about who and when the acknowledgement was made.

LE Y EE NGNS G = D W - 12/8/2016 3:39:41 PM

B B Aacknowledged by PISCHOOL student01 at 12/8/2016 3:50:46 PM, [M

e Open the corresponding Event details display in Pl Vision. Click on the Acknowledgement link for the
event frame.
To display the corresponding event details, either follow the Event Details link in the notification
email or use the event search options in Pl Vision.

Downtime HOU Press.02 (Houston) 2023-07-31 14:42:00.000

Event Type: Press downtime
Asset: ._\PI Big Tires Co.\Houston\HOU.Press.02

713172023 2:42:00 PM - 7/31/2023 2:48:00 PM

Add Comment

Actions and Comments (1)

Notification sent to 1 subscriber(s).

5m
7/3172023 2:42:00 PM 713172023 2:48:00 PM
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5.3.8 Knowledge check: Commenting and acknowledging events

Activity description

Press02 in Houston is critical for the whole operation at that site. If the press is not running, it is the duty of studentO1 to
add a comment on the problem and to acknowledge the notification to document that action has been taken.

Approach

1. In Outlook, open the latest notification email for Press02.
(If the email is quite new there is a high chance that the status has not yet returned to Running)

2. Click on the blue Events Details Hyperlink link. Details page for the event will be displayed in Pl
Vision.

Downtime HOU Press.02 (Houston) 2023-07-31 14:42:00.000

-4 N Event Type: Press downtime
e a2 200 2 Asset: . \PI Big Tires Co \Houston\HOU. Press 02

AV | v O Ve Add Comment

Actions and Comments (1)

Notification sent to 1 subscriber(s).

im 5m

713172023 2:42:00 PM 713172023 2:48:00 PM

3. If the press is still not running, the event is still ongoing. In that case, the end time is displayed as In
Progress. In case you continue to observe the display for some time, the time span covered in the
trend will increase until the press is running again (Pl Vision update rate is 15 seconds).

12/9/2016 7:29:51 AM - In Progress

121972016 7:29:51 AM - 12/9/2016 7:32:21 AM

4. Add and remove trend lines by selecting and unselecting them in the list below the trend.
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Add a text into the comment field and click on the Add button to enter.

Click on the Acknowledge button to acknowledge the event. Information about the notifications
being sent, the comment and the acknowledgement are shown in Pl Vision.

5.3.9 Knowledge check: Validating the acknowledgment process

Activity description

The goal of this exercise is to compare the commenting and acknowledgment of notification alerts in Pl
Vision and PI System Explorer.

Approach

1. Open the Pl System Explorer and select Event Frames in the Navigator.

2. Select New Search... from Event Frame Searches context menu

3. Set Search to: Starting After

4. Set Search Start to: *-30m

5. Set Template to: Press downtime. Click on Search.
Event Frame Search X
X v Search

Criteria E

Search: Starting After v | [ InProgress
Search start: |*-30m = » [ allDescendants
Name: L % Analysis Name: X Element Name: X
Category: <Al> V| X Template: Press downtime v X

Attribute Value: | Attrbutes | || >= x

‘o Add Criteria v
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6. Click on the Wheel icon % in the header line of the results.

7. Click on Select Attributes. Click on i‘ icon to add all four (4) attributes. Click on OK. The list will be
extended by the four selected attributes. Click on OK.

Event Frame Search X
X v Search
Criteria 2
Search: Starting After v [ InProgress
Search start: [*-30m 1> | &2 Aivescendants
Name: [ | % analysis Name: X Element Name: | | x
Category: <All> v X Template: Press downtime v X
attribute Value: | Attrbutes || || 5= ] x
/& AddCriteria ¥
Results 2
Group by: [] Category [] Template
=5 B Al Name [00:27:21.0210599) | Start Time 4 End Time Template Primary Element | | Downtime Lo... | | Duration | Production loss | | Reason code {;3'\_._‘
B & A= Downtime MIL.Press.01 (Mon... 8/3/20239:18:00 AM  8/3/2023 9:30:00 AM Press downtime MTL.Press.01  *critical produ... |12 min 2.4 Tires Press set-up
B+ A = Downtime MTL Press.03 (Mon... —] 8/3(20239:18:00 AM  8/3/2023 9:24:00 AM Press downtime MTLPress.03  * critical produ... |6 min 1.2 Tires Press set-up
®# A = Downtime HOU.Press.01 (Ho... — 8/3j20239:24:00 AM  8/3/2023 9:30:00 AM Press downtime HOU.Press.01  * critical produ... |6 min 1.2 Tires Press set-up
8 & A = Downtime HOU.Press.03 (Ho... — 8/3(20239:24:00 AM  8/3/2023 9:30:00 AM Press downtime HOU.Press.03  * critical produ... |6 min 1.2 Tires Press set-up
® & A = Downtime MTL.Press.04 (Mon... f—— |etarz0239:30:00aM 81312023 9:42:00 AM Press downtime MTL.Press.04  *critical produ... |12 min 2.4 Tires Press set-up
8 A = Downtime HOU.Press.01 (Ho... f—— 81312023 9:36:00 am Press downtime HOU.Press.01 0 9.3727 min 1.8745 Tires | Press set-up
@&+ A = Downtime HOU.Press.03 (Ho... | lsparzozzomsiooam  ay3j2023 9:42:00 amM Press downtime HOU.Press.03  * critical produ... |6 min 1.2 Tires Press set-up
® A = Downtime PHI.Press.04 (Phil... f—— 81312023 9:36:00 am Press downtime PHLPress.04 0 9.3758 min 1.8752 Tires | Press set-up
B A = Downtime HOU.Press.02 (Ho... > 81312023 9:42:00 A Press downtime HOU.Press.02 |0 3,3758 min 0.67516 Tires  Press set-up
8 (A = Downtime MTLPress.01 (Mon... b 1372023 9:42:00 am Press downtime MILPress.01 0 3.3758 min 0.67516 Tires | No Operator
The search found 10 Event Frames matching the search criteria.
OK Cancel Reset

8. Rename default Search name to Press Downtime Last 30 Minutes

9. Verify whether the event frames have an annotation icon. If you hover over the Annotation icon it
displays Notification sent to 1 subscriber(s).

‘l A == Downtime HOU.Press.02 (Ho... H 8/3/2023 9:42:00 AM Press downtime HOU.Press.02 0 4.8932 min 0.97864 Tires

! Downtime MTL.Press.01 (Mon...

Press set-up

H 8/3/2023 9:42:00 AM Press downtime MTL.Press.01 0 4.8932 min 0.97864 Tires No Operator

[ Notification sent to 1 subscriber(s). |

10. Verify that comment and acknowledgement information from the previous exercise is displayed in
PI System Explorer.

11. To acknowledge alerts in Pl System Explorer, select one or several lines of the event frame list. From
the context menu, select Acknowledge... The icon in the acknowledgement column changes from

Unacknowledged A to Acknowledged L
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5.6. Adding contacts

' During this section, please refer to the following course YouTube video:

Setup Contacts, Delivery Endpoints, Groups, & Escalation Teams for Notifications

The Contacts section of the navigator panel of PSE allows for the definition of contacts. The contacts will be
receiving the notification messages once they are triggered. This section defines the various types of contact
objects that can be created and used by Notifications.

5.6.1 Background: Active Directory (AD) access for contacts

Notifications normally gets the contacts and their addresses from the configured domain AD database. This
prevents the administrator from having to do the tedious task of entering all of the potential subscribers and
their contact information in order to start using Notifications.

Each AF server provides the option to specify the domain and contact sub-folder, as well as the account
needed to access Active Directory and retrieve contact names. By default, the account under which the AF
server application service is running is used for Active Directory access. The AD access is configurable in the
AF Server Properties dialog box (with Contacts being selected in the Navigator, go to Tools > Active Directory
Properties).

Configure Active Directory Access for Contacts [ ]

Active Directory Domain Name: |
Active Directory Contact Sub-Folder:

— Active Directory Access Account
% Use the account the PI AF Server runs as
" Use the account the AF Client is running as
€ Use the specified account:

Account Name: |

Password: |

Confirm Password: |

I™ Use Active Directory's locally cached Global Catalog
™ Return Al Persons

ok | concel | mepiy |

4

By default, the AF server is installed using a virtual account, NT SERVICE\AFService. However, the AF server
service account can be changed. If the AF server service account does not have the necessary permission to
read the Active Directory, no contact names will be retrieved in the Contacts list. If your Active Directory
security is configured to allow the AF server service account to read the Active Directory, this is the simplest
option.

In the Active Directory Domain Name text box, enter the full DNS name of the Active Directory domain from
which the contact names will be retrieved for the Pl Notifications Service Contacts.

In the Active Directory Contact Sub-Folder text box, enter the path to the folder containing the list of
contacts for this domain. In larger Active Directory domains, contacts may be organized within sub-folders.
The use of sub-folders can allow for faster retrieval of a list of Active Directory contacts.
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5.6.2 Background: Searching for contacts

Because the AD database are often very large, contacts information is only available from search results. To
search for contacts, click the #New search button under the Contacts section or use the search field. The star
(*) can be used as a wildcard for that search. In case of the Training Cloud Environment (TCE) a search for
student™ will return all the student AD users (student01, student02, student03, student04).

Contacts

G Mew = S studerne® po;

=l |_? Contacts

|27 Escalation Teams
|7 Groups
Bl |7 Delivery Endpaints
m & studentol

5.6.3 Background: Adding contact information

Activity description

For those who do not have entries in AD you can enter custom contacts one at a time. This may be
appropriate for vendors or other contacts not in your company who you may want to receive notifications.
Custom contacts are available to all AF databases.

Approach
Adding a custom contact in PSE:

1. To create a custom contact, select Contacts from the navigator panel.

2. Select New > New Contact from the toolbar and enter your name for the contact Name.
3. Right click the contact for you and select New Delivery Endpoint
4

Enter a delivery endpoint name (e.g. <your name> at Work). From the Delivery Channel dropdown,
select Email.
Fill in your work email address and check in your changes.

Contacts Bob Miller at ok
a New = W Search corkacts ,;) Mame: |BUIJ Miller at Work,
El L7 Contacts Description: |w0rk email address|
&~ New search...
=] y-) Recent contacts Contack Options
£ "
=2 Enh Miller Retry inkerval: |D isecgnds -
=1 Bob Miller at Work
_J' Escalation Teams Maximurn Retries: |D 3:
_F Groups

=

_J’ Delivery Endpaints
M & studentol

Delivery channel: |Email

Email Configuration

—Addresses -

To Email Type: & Email Address Retrisve from Attribute
To Email; ibob.mil\er@company.com
From Email: % Global € Custom

!notifications@pischool.int

5. (optional) Enter a second delivery endpoint for the home email address.
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Note: in the Training Cloud Environment (TCE) there are only some email addresses in the pischool.int AD you can
actually use for sending emails to.

5.6.4 Background: Notifications groups

A Notifications Group is an unordered collection of delivery endpoints, which includes Active Directory
recipients. If a notification is configured to send a message to a Notifications Group, the message is sent to
all members of the group simultaneously.

5.6.5 Background: Notifications escalation teams

An escalation team is a delayed delivery group, which receives alerts on a notification only if a specified time
period called the Escalation Period has elapsed, and the acknowledgement requirement is not satisfied.
Acknowledgments will be discussed in a later section, but it is the ability to inform the Notifications server
that the alert was acknowledged by a contact.

A notification alert is sent to the first contact on the list. If the notification is not acknowledged within a
specified time, then notification messages are sent sequentially to the remaining members of the escalation
team until the notification instance is acknowledged.

Building escalation teams is very similar to building groups and so they can be included in the subscribers’
area of a notification. Keep in mind that if an escalation team is added to a notification, that does not
require acknowledgements, they will never receive alerts.
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5.6.6 Background: Subscribing contacts to Notifications

To maintain subscribers of a notification, navigate to the Notification Rules tab for a selected element or a
selected element template, and then click View/Edit Subscriptions in the Subscriptions pane.

To add contacts, endpoints or groups to existing notifications, drag and drop them into the Subscriptions list.
To remove, select a line with a subscription and click on the Unsubscribe icon on the top.

5.6.7 Background: Dynamic email delivery endpoints (since AF 2017 R2)

You can configure an email delivery endpoint as a value of an attribute. This provides an additional flexibility
in situations where notification emails can be sent to different recipients without making changes to the
notification rule template.

5.6.8 Background: Sending Notification alerts in escalation sequence

Activity description

The goal of this exercise is to:
e Assign several contacts to an escalation team
e Understand and apply options for an escalation team.
e Explore the sequence of notifications for an escalation team.

You want to change the strategy, which people in the organization are informed in case of a Press downtime
due to No Operator. In order to avoid a confusion during the period when you change the strategy, you
want to suspend the notification emails during the time, when you reconfigure the system.

Two people from the operational personnel, the tank operator and the safety engineer can handle the
situation when the press is down. The tank operator should be informed first. In case he does not take
action within 5 minutes, the safety engineer should be informed as well. Do not send email to student01
anymore.

Use the following email addresses:

Tank Operator: student02@pischool.int
Safety Engineer: student03@pischool.int

Note, that if you are executing this exercise in a local language environment, email addresses for local language accounts
corresponding to student02 and student03 are not supported.
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Approach
1. Open the PI System Explorer and select Management in the Navigator. Choose Notification Rules
type.
Management Management
Choose a type Notification Rules
() Analyses =
[Fer 5] Operations
FASS———— 12 total notification rules selected (12 on this page) 1-120f12 Enable | Disable selected notification rules
+ [V Status Element Name Template Categories
P o || @ PrilyHLoress0d  Press Dountime Notficatin Press Downtime Notfication
¥ &  Phily\PHLPress.03 Press Downtime Notification Press Downtime Notification
Enabled > @  Philly\PHLPress.02  Press Downtime Nokification Press Downtime Notification
Disabled > @  Philly\PHLPress.01 Press Downtime Notification Press Downtime Notification
[v] @ Montreal\MTL.Press.04 Press Downtime Notification Press Downtime Notification
[V] ® Montreal\MTLPress.03 Presc Downtime Notification Press Downtime Notification
) Montreal\MTLPress.02 Press Dowintime Nobfication Press Downtime Notification
@ Montreal\MTLPress.01 Press Downtime Notification Press Downtime Notification
[¥] @ Houston\HOU.Press.04 Press Downtime Notification Press Downtime Notification
¥ @ Houston\HOU.Press.03 Press Dowmtime Notification Press Downtime Notification
@) Houston\HOU.Press.02 Press Downtime Notification Press Downtime Notification
@)  Houston\HOU.Press.01 Press Downtime Notification Press Downtime Notification

Note: The status displayed here is based on the notification rule configuration only. The status does not give
information on whether the notification is running or in error.

2. Enable the check box in the header line to select all notifications for the twelve (12) presses, then

click Disable selected notification rules.

Tip: By selecting any combination of lines with rules, you can start or stop the selected rules.

3. Select Contacts in the Navigator.

4. Create a new escalation team called Press Personnel Escalation Team by right clicking the Escalation
Teams folder and selecting New Escalation Team.

5. Inthe right-hand side Contacts window, select Contacts > New Search... Search for the contacts with
Name-= student*

6. Expand student02 and drag the email address (student02 - Email) into the escalation list area (is

empty in the beginning). Repeat the same for student03. Select a 5 minutes Escalation period. Do
not repeat the escalation sequence, if the alert was not acknowledged.

Press Personnel Escalation Team

Name: ‘Press Personnel Escalation Team

Description: ‘

Escalation period: ‘5 ‘ Minutes »
If ot acknowledged: (@ End escalation
O repeat times

(O Repeat while active

+ 43
[ 29 studentoz - Email
=1 student03 - Email

7. Select Library in the Navigator and open the Notification Rule Templates for the Press element
template.

8. Click on the blue View/Edit Subscriptions link
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Expand Escalation Teams in the Contacts section and drag Press Personnel Escalation Team to the
Subscriptions list. Click on the dropdown icon of the team name to expand the team members.
Select Equipment Downtime Email for both.

Fal

Select the line(s) with the other subscriptions and click on the Unsubscribe icon on the top.

Press Downtime Notification - Subscriptions

x

Name Configuration Notify Option

4 @ Press Personnel Escalation Te..,
‘=3 student02 - Email Equipment Downtime Email v # Eventstart v
=1 student03 - Email Equipment Downtime Email v & Eventstart v

Click on OK to exit the View/Edit Subscriptions dialog box.
Check in the changes.

Select Management in the Navigator. Start the notifications in the same way as they were stopped
before.
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6 (Optional) Administrator tasks

6.1. Installing the PI Notifications services

Use the Pl Server install kit to install PI Notifications Service. This section provides details specifically on installing
the Pl Notifications Service through the install kit.

Before you start:

®* Ensure that the computer on which you are installing Pl Notifications Service meets all the system
requirements. See System requirements for Pl Notifications Service.

® Install the Pl AF server. A connection is required to Pl AF Server to complete the installation.

Process:

1. Go to the directory where you downloaded the PI Server install kit, and double-click the setup file to launch the
installation.

The Welcome page opens.
2. Click Next.
The Feature Selection page opens.
3. Inthe Server Roles tab, select Pl Notifications Service.

A list of components to be installed is displayed in the Summary panel.

Feature Selection About

Choose server roles to select typical server and client features. Fine tune your installation from the ‘Individual Features' tab.

Welcome

Feature Selection

Server Roles  Individual Features

Feature Rules @ Will be installed (6) +
AF Server @ Pl Data Archive ] @ AF Server O PI Notifications Service
Install now to store real-time process Install now to store event frames and Pl System Explorer
AF Server Rules _
data. organize your assets. PI System Explorer Management Plug-In
Certificates Selection Pl Builder
Notifications Pl AF User Documentation
Service Accounts 3 Pl Notifications Service + & g—é Pl Analysis Service O PowershelliToolsiorthelPlsysters

Summary PI Notifications Service will be installed. Install now to configure analytics.
Installation Progress

Complete

Select All l ‘ Select Typical l l Unselect All ‘ l Reset ‘
Disk Space Requirements Update
Installation directory: C:\Program Files\PIPC
Installation directory (x86): | C:\Program Files (x86)\PIPC \I]

< Back H Next > l[ Cancel
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4. Click Next.
The AF Server page opens.

5. Enter the Pl AF server name to associate with Pl Notifications Service.
6. Click Next to proceed with the setup.

The Certificates Selection page opens.
7. Take one of the following actions:
= To enable TLS certificates encryption for OpenlID Connect (OIDC), ensure that the Configure certificate

for TLS Encryption option is selected.

If you do not provide a certificate, a certificate will be automatically generated for you when this option
is selected.

= If you do not plan to use TLS, deselect the Configure certificate for TLS Encryption option and proceed
to step 10.
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Certificates Selection

Select certificates for server communication.

TLS Certificate

[v] Configure certificate for TLS Encryption.

SSL Certificate thumbprint:

Select

Click Select to choose a new certificate.

8. Click Select to choose a new certificate.

The Select Certificate dialog opens. Any certificate that is already installed and meets certificate requirements
will be detected and displayed in this dialog.

9. Select OK.

The SSL Certificate thumbprint is displayed in the TLS Certificate section. The TLS certificate thumbprint is
required for encryption.

10. Select Next to advance to the Notifications page.

11. On the Notifications page, enter the following information:
= SMTP Server: Port number (The default port number for the SMTP server is 25.)
= Optional. Backup SMTP Server: Port number

From Email Address: The email address (name@domain.com) to be used with Pl Notifications Service.

Abou

Cancel
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12.

13.

14.

15.

16.

17.

18.

Select the Use TLS checkboxes to enable TLS encryption for the SMTP server or backup SMTP server connection.
Specify the Pl Vision Server URL address to integrate Pl Notifications Service with AVEVA PI Vision.
Select Next.

The Service Accounts window appears.
Specify the service account for Pl Notifications Service.

Select the default account NT SERVICE\PINotificationsService or specify a different service account. If the AF
Server is remote to Pl Notifications Service, then you must use a domain account or a Managed Service Account
because the service account credentials will be mapped to the Notifications identity on the AF Server. If your
computer is in a Workgroup, the installation must be run silently and additional steps might be necessary to
guarantee that Pl Notifications Service has access to AF Server. Since Pl Notifications Service also needs read
access to Pl Points, a domain account or Managed Service Account may also be desired for configuring Windows
integrated security in PI Data Archive.

Click Next to proceed with the setup.

The Summary window appears, listing the selected features and version numbers scheduled for the installation.
Click Install.

The Installation Progress page opens, then the Complete page opens when the installation is complete.

Note: If you cancel the installation before it is complete, the Pl AF SQL database might have already been
created and you will need to remove the database manually.

Take one of the following actions:
= If you did not select to enable TLS certificates, click Close to exit the setup.
= If you enabled TLS certificates encryption, ensure the OpenlD Connect Authentication requires
configuration option is selected and then select Yes to restart now or No to restart later.
= To bypass running the OpenlD Connect Configurator utility, deselect the OpenID Connect
Authentication requires configuration option, then select Yes or No.

See Register Pl Server components with the AVEVA Identity Manager if you selected the "Configure
certificate for TLS Encryption" option and want to use OIDC for claims-based authentication.

Optional. Run the migration tool.

Run the PI Notification Migration tool if you have existing legacy notifications that you want to migrate to
notification rules. The migration tool can be launched from Pl System Explorer only if PI Notifications Service is
installed on the machine; the PINotificationsMigrationTool.exe command is located in

the %PIHOMEG64%\Notifications directory.
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6.2. Account permissions for the Pl Notification service

The account that Pl Notifications Service uses requires read access to the Pl point database (PIPOINT) on each Data
Archive server that the service accesses. The PI Notifications Service account also requires specific permissions to PI
AF objects and local directories.

6.2.1 Configure Data Archive access for Pl Notifications Service

The account that Pl Notifications Service uses must have read access to the necessary Pl points on any Data Archive that
the service accesses.

1. Use PI SMT to grant the Pl Notifications Service account read access to the PIPOINT database on any Data
Archive to which PI Notifications Service requires access:
a. Create a new Pl identity (Security > Identities, Users, & Groups).

We recommend that an account being used for a service should only have the minimum required
privilege, that is, the least required privilege. Therefore, administrative accounts or groups such as
'piadmin' or 'piadmins' should not be used as a service account.

b. Give the identity read and write access to the PIPOINT database (Security > Database Security).

For more information on access permissions for Pl points, see the PI SMT topic P/ point access
permissions.

c. Create a mapping between the Pl identity and the account that runs the service (Security > Mappings
and Trusts).

If you are using the virtual account, you will need to use the Pl AF server machine's computer account to
create the mapping. See also the Microsoft article Understanding Computer Accounts.

After you grant the Pl Notifications Service account access to the PIPOINT database, the service will, by default,
have the necessary access to all points subsequently created on that Data Archive server.

2. For any pre-existing points that you will use for notifications, make sure that the Pl Notifications Service account
has the following access permissions:

PtSecurity (r)
DataSecurity  |(r)

3. You can use PI SMT or Pl Builder to configure the point access for Pl Notifications Service.
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6.2.2 Pl AF object and local machine permissions for Pl Notifications Service

The PI Notifications Service setup process using the Pl Server install kit creates the PI AF identity Notifications, maps
the PI Notifications Service account to that identity, and grants that identity the Pl AF object permissions shown in
the following tables. The setup process also grants the Pl Notifications Service account permission to access the
local machine directory.

* Ifanaccount has administration privileges on the Pl AF server, then the account has all security rights to all objects
within the Pl AF server, including all databases. This is true whether the account is granted or denied specific
rights on individual objects.

* If you change the Pl Notifications Service log on account after installation, you must make sure the new user has
permissions to access necessary AF objects. The easiest way to do this is to add a mapping for the user to the
Notifications identity in the Pl AF Server. The sections below describe the necessary permissions in detail.

Pl AF Object Permissions
PI AF server and children? Read/Write, Read/Write Data
Event Frames Read/Write, Read/Write Data, Annotate

L Children of PI AF server include but are not limited to database, elements, element templates, notification rules,
enumeration sets, contacts, and categories.

Local Machine Directory Permissions

%ProgramData%\OSIsoft\PINotifications Read, Write, Modify
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6.3. Troubleshooting the Pl Notifications Service
6.3.1 Configure logging for the Pl Notifications Service

Notifications message logs contain useful information to troubleshoot issues with Pl Notifications Service. Adjusting
the severity level and verbosity of message logs can assist with identifying issues more easily and better
troubleshooting.

At the end of installation, the notifications folder (%PIHOME64%\Notifications or <Drive name>:\Program
Files\PIPC\Notifications) contains the:

* PINotifications.exe.config file for each process and

* the Notifications.UserNLog.config file for NLog configuration, a popular logging tool for troubleshooting.

Caution: Increasing the debug level from the default can flood the logs and decrease performance. Do not leave the
debug level higher than the default for longer than necessary.

%programdata%\OSisoft\PINotifications\Logs is the default directory that the logs are written to. More information
on configuring logging can be found here.

6.3.2 Access Performance Counters

The PI Notifications Service has performance counters for monitoring the status of notification rules.

To gather statistics around PI Notifications service, use Windows performance counters. You can view and access
available performance counters with the Windows Performance Monitor.

1. Onthe Windows system hosting the service, click Control Panel > System and Security > Administrative Tools. A
list of administrative tools are listed.

2. Double-click Performance Monitor to open Windows Performance Monitor.

3. Expand Monitoring Tools and click on Performance Monitor in the navigation panel on the left.
4. Click the il button. The Add Counters window appears.
5

In the Available counters panel, expand PI Notifications Service. The list of Pl Notifications Service performance
counters is here.

For a full list of the available counters explained, have a look at this article.



Event Frames and Notifications PAGE 87 OF 87

7 Final Exam

The final exam in this course is taken online. Please check the course listing online for more details.



