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How to Use this Workbook

User

—

Each Main Heading describes a
high-level valuable learning topic.

1. Measuring the Process Against Database Values

Objectives

e (Create an ODBC Dataset

1.1 Using ODBC DataSets

From Wikipedia

acc & dalabase managemer,

1.2

Group Question

e  Create a PI ProcessBook I)A)k/
e Inserta Trend into a Display

¢, ODBC (Open Database Conneciivi
ystems (DBMS). Th

expect to learn in this segment.

Your objectives are skills you can

;] New concepts are presented as
level 2 headings.

The follow
chapter or sectidy

g question(s)s a

Questions

Throughout the class you will be
presented with questions and
challenges to help you learn.

1 What scenanos can you think of where relat

T2 8 SPTEN AT PN ) B T s 6

ol o

display?

v

1.3 Exercise - Create and Display

The majority of your time will be
spent learning new skills via
hands-on exercises, either in small
groups or on your own.

The following questions are intended to reinforce key information presented in this
chapter or section. The answers can be found in the next step-by-step instruction

section

Problem Description
The control system reports the current
This number can change from Q1o 10d
has its own target. high reject limit. and

Icons help you identify themes, like
exercises, tools, tips, or
documentation references.

manuals and other

materials used

in class can be

downloaded from

https://my.osisoft.com. Login to an OSlsoft customer portal account is required.
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Software Versions Used in this Course and Document

Pl Software versions used in this course are:

Software
Pl Data Archive

Version ‘
2018 SP3 (3.4.430.460)

Pl System Management Tools

2018 SP3 (3.6.3.41)

PI Collective Manager

2018 SP2 (1.4.3.2)

Pl Asset Framework Server

2018 SP3 (2.10.6.195)

Pl Asset Framework Client

2018 SP3 Patch 1 (2.10.7.283)

P1 Buffer Subsystem

2018 SP2 (4.8.0.18)

Pl Interface Configuration Utility 1.5.0.7
Pl Interface for OPC DA 2.6.15.3
PI Interface for Random Simulator 3.5.0.2
Pl Interface for RampSoak Simulator 3.5.0.2
Pl Data Collection Manager 2.5.19.0
Pl Connector Relay 2.5.19.0
PI Connector for OPC UA 2.0.1.33

PI Vision

2019 (3.4.0.7)

Pl ProcessBook to PI Vision Migration Utility

2019 (1.0.0.3)

Pl SQL Data Access Server (RTQP Engine)

2018 SP3 (1.7.19246.2)

Pl Reference Library
PI Server Installation and Upgrade Guide

Explains how to install, upgrade or restore a Pl Data Archive and Pl Asset

Framework.

PI Data Archive Introduction to System Management Guide

Provides information on how to manage the many aspects of a Pl Data Archive.

Pl Data Archive Reference Guide

The Pl Data Archive Reference Guide provides a reference for the Pl Data Archive
command line utilities. It also discusses Pl Data Archive database files, performance

counters, and messages.

PI Data Archive Security Configuration Guide

This manual explains how to set up Windows Integrated Security on Pl Data Archive
servers, how and when to create PI Mappings and PI Trusts, and how to improve PI

Data Archive security.

@@ os
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It discusses built-in Data Archive Identities and provides a table of access permissions
required for performing different Pl Data Archive tasks, as well as access permissions
required by specific Pl products.

PI Data Archive System Management Guide

This book provides detailed instructions for configuring, maintaining, and
troubleshooting your PI Data Archive. It also discusses other Pl components that are
relevant to Data Archive system management. These include PI Interfaces as well as
client tools that can be used to manage your Pl System.

PI Data Archive Applications User Guide

Pl Data Archive Applications are a set of processing tools that help you get more out
of your data by automating specific processes.

Pl Asset Framework Client Installation and Upgrade Guide

Explains how to install or upgrade Pl AF Clients such as Pl System Explorer or PI
Builder MS Excel plug-in.

Pl Builder User Guide

Provides instructions how to use the functions of Pl Builder MS Excel plug-in like
creating, editing or deleting Pl Points or Asset Framework structure.

PI System Explorer User Guide
Provides guidance through all functionalities of Pl System Explorer application.
PI Interface for OPC DA User Guide

Provides detailed information about this specific interface and describes all
configuration options. Important document to set up the interface correctly.

DCOM Configuration Guide

Helps with configuration of DCOM security between Pl Interface for OPC DA and
remote OPC Server.

Pl Connector Administration User Guide

Explains the architecture, installation and configuration of PI Connector Relay and PI
Data Collection Manager and how to register the Pl Connectors to start data collection.

PI Vision Installation and Administration Guide

Provides guidance how to install, configure and administer PI Vision for administrators.
PI Vision User Guide

Explains functionalities of Pl Vision for user and how to build the visualization display.
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Terminology change

OSlsoft is revising its terminology to reflect the growth of the Pl System from its original single-
server architecture. In the revised terminology, Pl Data Archive refers to the component that
stores time-series data (formerly called Pl Server), and Pl Server refers to both Pl Data
Archive and Pl Asset Framework. This document uses the revised terminology.

(‘ . OSI Page 9
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1. Pl System Basics

1.1 Course structure

The course consists of instructor lead training with individual and group activities, coupled with
student exercises. You will need to be familiar with your own corporate network topology, and
the real-time data environment; including where the data originates and who can best take
advantage of the dissemination of this data.

During the course, you will:

1 Install and configure a simple Pl System (Pl Server, Pl Interface for OPC DA, PI
Connector for OPC UA and PI Vision).

1 Modify this simple system to form a High Availability Pl System with redundant PI
Data Archives and PI Interfaces for OPC DA.

1 Learn about different Pl System architecture deployments.

1.2 Why PI? (What problem are you trying to solve?)

Many businesses realise there is a need to take closer control of their production processes.
Instead of weekly reports rolled up monthl y , C E @avsequestirgg timely situation reports
so that efficiencies are introduced to ensure the profitability of the company. You have been
selected for the task of getting the key performance indicators and process data to the CEO
more quickly than is currently the case. Your site will be used as a pilot and when proven, your
solution will be rolled out across the enterprise.

Any solution must address the needs of all stakeholders - operators, process engineers,
maintenance engineers, site management and enterprise management i as efficiently as
possible. Current SCADA system operator stations are too expensive to roll out to non-
operations employees.

Before going too much further you must decide exactly what type of data the stakeholders
need and just where that data can be found in your organisation. All too often, planning and
analysis reports are created with static and inconsistent sources of information 7 so-called
Gilos of information6 Data may be currently locked in spreadsheets or a customized application
interface or is on the SCADA system and not easily accessible by mere mortals. You need to
unlock the source of this data and present it to all, easily, and in a timely manner.

This course will lead youintoan exami nati on of your users
examine the infrastructure required to meet those requirements. You will then install
components of the Pl System that demonstrate the way those sections interact to
provide you with skills that you use in your own environment.

F i r sstexamieetwbat the Pl System is.

0

dat a

I
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1.3 What is the Pl System?

Objectives

9 Define the components of the Pl System
1 Draw a diagram of the architecture of the PI System

1.3.1 The PI System Described

The PI System collects, stores, and manages data from your plant or process. You connect
your data sources to one or more Data Collection computers. In turn, the Data Collection
computers get the data from your data sources and send it to the PI Data Archive. The PI
Asset Framework (Pl AF) server is one method of accessing the Pl Data Archive server, and
there may be other Pl and non-PI servers. Users request data from the Pl AF Server or PI
Data Archive for display in the client tools.

Generally, the parts involved in a Pl System are:

Table Lookup
Data Reference

Relational
Database

i

e =]
a\ Jr % f\)\ ha”
.2,” -

2 2 Bl

- >

-

4

Relational
Data

PI Connectors (1%'gen)

—_

Data - Data Buffer
Source Collection

Pl Connectors
(2"'gen)

Pl Connector Relay %

Pl Client

Pl Connector Relay
Pl Data Collection Manager

Pl Interfaces & Pl Connectors {1°gen)

Time Series
Data

Pl Data
Archive

1 Source data is collected by a PI Interface or PI Connector application hosted on the
data acquisition computer.

1 From the PI Interface the time series data is sent to the Pl Data Archive server (asset
data is referenced on the PI AF server) and stored.

1 From the Pl Connector (1% gen) the data is sent to the PI Data Archive with automatic
Pl Point creation and the data structure from data source is sent to Pl AF

(‘ . OSI Page 11
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1 From PI Connector (2" gen) the data is sent to Pl Connector Relay and from it the
data is forwarded to Pl Data Archive and Pl AF. Pl Connector (2" gen) configuration is
managed via Pl Data Collection Manager.

1 Data is read from the Pl System (Pl Data Archive and/or Pl AF server) by any
component of the PI Visualization Suite, such as Pl ProcessBook, Pl DataLink or PI
Vision.

1.3.2 Architecture of a Typical Pl System

The PI architecture may be very simple. Some customers have as few as one interface or
connector feeding data to a PI Data Archive server. Everyone reads the PI Data Archive for
their data.

More complex systems may include Pl AF, Pl Notifications, Pl Asset Analytics, Pl Event
Frames, browser tools, redundancy and failover.

Pl Server = Pl Data Archive + Pl Asset Framework

- - -
Pl System
Netwrok Devices
IT Monitor
4 ™
Proces Controls
DCS/PLC/
SCADA/OPC
Pl Data Archive
\ {Collective) y q
Relational [ PIFD
Database [ - 450+ Pl Interfaces Database Pl Asset Analytics
L A 20+ PI Connectors Service
(Failover)
HTML Web | "
Service/ Pl [ - 2 [ '
Cloud Connect [q K L
Pl Vision
Pl Web API
.
Text/ Flat Files Pl Connector Relay
Pl Data Cellection Manager
T
Pl to PI/ ¥
Pl System [
Connector [ ﬁ
Process Control Demilitarized Zone
Data Sources Corporate Network

~ Network (PCN) ~— (DMZ) —

(@ osi-.:
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1.3.3 Architecture of Pl System Architecture, Planning and Implementation Course
In this class, each student has a virtual environment consisting of five servers:

PISRVO1 1 Pre-installed MS SQL Server,
Pl AF, Pl Asset Analytics and Pl Data Archive for primary member of Pl Collective will be
installed.

PISRVO02 i Pre-installed Pl Data Archive for the secondary member of Pl Collective, pre-
installed PI ProcessBook and PI DataLink and Web Server (IIS). PI Vision will be installed.

PIINTO1 7 Pre-installed OPC DA and OPC UA Servers,
Pl Interface for OPC DA and Pl Connector for OPC UA will be installed.

PIINTO2 i Pre-installed PI Interface for OPC DA for failover. Pl Connector Relay and PI Data
Collection Manager will be installed.

PIDC i Domain Controller. This server will not be touched during the class.

PIDC PIINTO1 PIINTO02

Pl Interface for OPC DA
Pl Connector for OPC UA
Pl Interface for Random Simulator
Pl Interface for RampSoak Simulator

Pl Connector Relay
Pl Data Collection Manager

PISCHOOL.INT Domain

Pl AF Server

= Pl Asset Analytics
&lsever PYiMary Pl Data Archive

Pl Vision

Wil be installed

PISRV01 PISRV02

(‘ (01 . Page 13
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1.4 PITime Syntax

In Pl there are two ways to specify time:

Fixed Time: An expression that signifies a specific date and time. Used when you want to
save a view of your Pl System data for a specific time in history.

Example: A user is creating a report that analyses an equipment failure event which occurred
on the 25th of July 2013 at 11 am, so 25-Jul-2013 11:00:00 AM

Reference Time: An expression that signifies a date and time relative to the current date and
time. Used when you want to create a dynamic view of your data, which can be used to view
data in real-time, or re-used on a periodic basis to create periodic reports.

Example: A user creates a report that summarizes weekly production totals. By using relative
time expressions, the user will be able to re-use this report every week, so define a start date
of AMondayo meaning start the report from

Both Fixed Time and Reference Time can be used with Time Offsets; Time Offsets can be
used alone.

Fixed Time Syntax

A fixed time expression is an expression which includes a date, and optionally a time.

When the time component is omitted, Midnight is assumed. And midnight occurs at the
beginning of the day, not the end.

Expression Meaning

5-jan-92 12:34 12:34 p.m. on January 5, 1992
25-sep-12 00:00:00 (midnight) on September 25,
2012

The Pl System interprets many different formats for fixed time. In the event of an ambiguous
input, the Windows Region and Language settings of the computer where the PI Visualization
Tool is installed take precedence.

Note the following:

Region and
Language Format

Expression

Meaning

. . 00:00:00 (midnight) on
1/5/2015 English (United States) January 5th 2015
00:00:00 (midnight) on May
1/5/2015 Rest of the world 1st 2015

(@ os
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Reference Time Syntax

A reference-time abbreviation represents a time relative to the current time.

Abbreviation Meaning Reference time
* Now Current time
t today 00:00:00 (midnight) of the current day
y yesterday 00:00:00 (midnight) of the previous day
fri Friday 00:00:00 (midnight) on the most recent
Friday
may May 00:00:00 (midnight) on the current day
in May of the current year
apr-15 april-15 00:00:00 (midnight) on the 15th day of
April in the current year
YYYY Year 00:00:00 (midnight) on the current day
and month in year YYYY
M-D or M/D USA 00:00:00 (midnight) on the Dth day of
Or month M in the current year
D-M, D/IM The world
15 00:00:00 (midnight) on the 15th day of
the current month

Use the first three letters as an abbreviation for any day of the week and any month of the year.

For example:

Expression ‘ Meaning

thu

00:00:00 (midnight) on the most recent Thursday

MAR

00:00:00 (midnight) on the current day in March of

the current year

Time Offset

When specifying PI time use specific abbreviations that represent time units. These are used
in constructing Time Offsets as in the table.

(‘ OSl:oft.
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Abbreviation ‘ Time Unit ‘
S second
m minute
h hour
d day
mo month
y year
week

Specify the abbreviation, the full-time unit or the plural version of the time unit, such as s,
second, or seconds. Time offset is any of the time units with a valid value and a + or 7 sign

included, e.g. +8h.

Time offsets can be used alone in a time field or come with a fixed time or reference-time

abbreviation.

Time Offset Syntax

Reference Time or Fixed Time and Offset Expression

When included with a reference-time abbreviation or with a fixed time, a time offset adds or
subtracts from the specified time (indicated by either + or -) and a time unit with a value

Expression ‘ Meaning

*-1h One hour ago

t+8h 08:00:00 (8:00 a.m.) today

y-8h 16:00:00 (4:00 p.m.) the day before yesterday
mon+14.5h 14:30:00 (2:30 p.m.) last Monday

sat-1m 23:59:00 (11:59 p.m.) last Friday

1-Jan-207 1d Midnight 315 December 2019

Time Offsets Used Alone

Entered alone in a time field, time offsets specify a time relative to an implied reference time.
The implied reference time depends on the field where you enter the expression:

9 For a start time, the reference time is the current clock time.

1 For an end time, the reference time is the start time.
1 For a single timestamp, the reference time is the current clock time.

Page 16
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Time field Expression Meaning

Start time -1d One day before the current clock
time (24 hours before the current
clock time)

End time +6h Six hours after the start time

End time -30m 30 minutes before the start time

Time stamp -15s 15 seconds before the current
clock time

Rules to Remember

Rule 1: You can only include a single time offset in an expression. Including multiple offsets
can lead to unpredictable results. For example, the following time expressions are not valid:

*+1d+4h
t-1d+12h

Rule 2: To define a time offset you must include a valid value with any time unit. Only for
seconds, minutes, or hours, you can specify a fractional value. You cannot specify fractional
values for other time units.

Rule 3: A fixed timestamp consists of the fields of Year, Month, Day and Time (hours,
minutes and seconds). If any of these fields are not specified in the PI time expression, the
following values will be assumed by default:

1 If Time is not specified, then the default value would be Midnight.

1 If Day is not specified, then the default value would be Current Day.

1 If Month is not specified, then the default value would be Current Month.
1 If Year is not specified, then the default value would be Current Year.

(‘ (01 . Page 17
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2. Pl

System Environment Architecture

Objectives

1
1
1
T
T

In this

Describe the Pl System components

Categorise users

Examine data in the Pl Data Archive and the Pl AF Server
Explain where each component can fit into your Enterprise
List the pros and cons of the various client tools

section, you will investigate your users and the data they require and develop an

understanding of the IT network topology required to support them.

2.1

Simple Pl System

At its simplest, Pl System is a data infrastructure. A simple Pl System consists of:

T
1

The data source.

The data collector for that data source. This may be Pl Interface, Pl Connector (1% Gen)
or Pl Connector (2" Gen) that requires additional Pl Connector Relay application.

The PI Data Archive combined with its Pl Asset Framework server.

An appropriate visualization tool on a PC or web browser.

o e
L 4
@ e
we
Data
Source Data Collection Node: Pl Server

e PlInterface (Pl Data Archive /
» Pl Connector (1*' Gen) PI AF)

» Pl Connector (2" Gen) with
Pl Connector Relay
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Pl System Environment Architecture

The Pl System environment may be expanded to become a system like that represented
below:

Important: The Pl System environment does not start with the system 1 it starts with the users
and what they need from their data.

(‘ . OSI Page 19




































































































































































































































































































































































































































































































































































































































