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Intrinsic Values of the Pl System

» Scalable (asset, site and enterprise)

» Avallable (independent of system faults)
o Reliable (believable, auditable)

o Extensible (open feature set)

o Secure (multiple security models)

o Interoperable (open to multiple systems)
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Functional Groups of The Pl System

Performance Operational Knowledge Product Lean Asset Situational
Improvement Visibility Management Quality Manufacturing Management Awareness

_The Deliver Information for Meaningful,
Visuals Better Business Decisions

The Turn Valuable Real-Time Data
Analytics Into Actionable Information
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Gathers, Organizes, Distributes,
and Stores Data from Many Sources
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Structure/ Real-Time Custom IT Data Relational Web ERP /
Asset Data Data Data Services Maintenance

Data
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Aspects of The Pl System
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Available

Reliable

Cross Functional Aspects of the Pl System

Extensible

Secure

The
\VIHIELS

The
Analytics

Interoperable

The
Server

Deliver Information for Meaningful,
Better Business Decisions

Turn Valuable Real-Time Data
Into Actionable Information

Gathers, Organizes, Distributes,
and Stores Data from Many Sources
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System Architecture
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The Server

Pl Archive
Pl AF
Real-Time Interfaces
Data Access

MCN Health Monitor

OSlsoft.

The Pl System

The Analytics

The Visuals
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The Server

Pl Archive
Pl AF
Real-Time Interfaces
Data Access

MCN Health Monitor
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The Pl System

The Analytics

ACE
Pl Analytics
RtReports
Pl Notifications

Sigmafine

The Visuals
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The Server

Pl Archive
Pl AF
Real-Time Interfaces
Data Access

MCN Health Monitor
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The Pl System

The Analytics

ACE
Pl Analytics
RtReports
Pl Notifications

Sigmafine

The Visuals

Pl ProcessBook
Pl DataLink
Pl Activeview

Pl BatchView

RtWebParts
RtPortal iViews

RtReports Clients
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The Server

Pl Archive
Pl AF
Real-Time Interfaces
Data Access

MCN Health Monitor
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The Pl System

The Analytics

ACE
Pl Analytics
RtReports
Pl Notifications

Sigmafine

The Visuals

Pl ProcessBook
Pl DataLink
Pl Activeview

Pl BatchView

RtWebParts
RtPortal iViews

RtReports Clients
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The Pl Server Today

The The The
Server Analytics Visuals

Data Access

e e T OTTTSTST
for Thin Clients OLEDB OPC / HDA

. Fail /M t Servi
Module Database Pl Archive
Data Storage, Management Services, MCN HealthMonitor
AF 2.0 Audit Trail, Batch & System Management Tools

Custom Programming

ERP / Maintenance

Structure / Asset Data ;
Real-time Interfaces RLINK SERVERS & GATEWAYS
r I I I SAP / JD EDWARDS / PEOPLESOFT
\ MAXIMO / INDUS / MIMOSA
Real-Time Data Custom Data IT Data Relational Data Web Services
DCS/ PLC / SCADA / OPC APIs/SDKs  IT MONITOR OLEDB/ODBC SOA / EXTERNAL DATA
HISTORIANS / INTERFACES ORACLE / SQL LEGACY APPS

COM CONNECTORS



The Analytics within the Pl System Today

The The
Server Analytics

Advanced Computing Engine (ACE)

RtReports

P1 Notifications Compliance & Standard

Enterprise Services

Pl Analytics

(Performance Equations, Totalizers, Alarm, RTSQC)




The The I The
Server Analytics Visuals

Smart Clients \ Thin Clients

; RtActiveView  RtTreeView
BatchView RtGauge RtTrend
sQc client ProcessBook RtWebParts  RtGraphic RtTable

AF Modeler Add-in RtTable RtXYPlot
RtTagSearch

S RtActiveView RtTreeView
MS Excel Add-ins: RiGauge -

BatchView DatalLink IViews RtGraphic RtTable
IN= RtTable RtXYPlot
RtTagSearch RLINK iViews

Other Thin DataLink for Excel Services

ActiveView )
: Clients RtReports Generator

RtReports Editor
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Performance Operational Knowledge Product Lean Asset Situational
Improvement Visibility Management Quality Manufacturing  Management Awareness



The The The
Server Analytics Visuals

Smart Clients | fl— Thin Clients

. N - Structured Portal
Visualization ; = & Environment Allows
Root Cause Analysis e Users to Build Displays
Planning Without IT Training
Content Authoring s=zs=zE=g WV

Seamless
Interaction
Between Smart
Clients & Portal
Environment
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Improvement Visibility Management Quality Manufacturing  Management Awareness




Point Count

20)000/000)
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In Other Words...

Pl3.3% 3.4% 3.5

> 100X




Startup Time

Initialization Time per Million of Points
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Archiving Rate

Events Stored to Disk
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Snapshot Rate

Events Processed in Memory
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Archive Query Rate

Events Served to Clients

8M

Millions/sec

O -~ N W b 01 O N 0 ©

50K

3.3 3.4 3.4.370 PR1 PR2+

OSISOft © 2008 OSlsoft, Inc. | Company Confidential 19



%

{O OSIsoft. wmovwmamme — 7 1 (PLSYSTEM)

R/
&
<20 e

Pl High Availability




Motivations: Why High Availability?

o Network Failure
o Administrative/User Failure

o Upgrades and Migrations
— Hardware
— Operating System Software (Patches)
— Applications Software

OSlsoft.



The Business Case for HA

» How much downtime can you afford?
— 365 Days X 24 Hours = 8760 Hours/year
— 99.7% uptime = 26.3 hours of downtime/year

— 99.9% uptime = 8.7 hours of downtime/year

OSlsoft.



The Value of High Availability today

» More uptime during server outages

— Planned
— Unplanned

o Automatic failover for data consumers

o Automatically publish changes from
a primary to secondary servers
— Multiple configurations possible

OSlsoft.



Pl Replication Architecture

System Thin Clients: RtPortal, RtWebParts,
Management | Rich Clients: ProcessBook, DataLink, Custom
Tools Application...
- -
Secondary | - Primary 53
Pl Server @‘a Pl Server @‘@
A
Pl Server Collective
Data Buffering Ei Data Buffering
Services ‘Failover Mechanism | Services
Pl Interfaces Pl Interfaces
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Pl Replication Summary

o Features
— Synchronization of Pl Server configuration
— Transparent client failover, simple load balancing
— Fanning of real-time data to multiple servers

o Value
— High Availability to your Pl System
— Peace of mind for Administrators "~
— Direct support for existing PI Clients ‘\

— Simple, scalable and flexible
architecture

OSlsoft.



Shifting Platform Usage

Time Series
Centric

Operations
. : Data
Time
Centric Sorics ccess

Context
(Data Directory)

nnectivi )
Connectivity Analytics
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Shifting Platform Usage

Operations

Centric Time Data

Series Access
Context
(Data Directory)

nnectivi _
connectiviy Analytics
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Migration from Pl MDB

e Pl AF 2.0 succeeds Pl Module Database

o OSlsoft iIs committed to moving customers and
partners forward to AF 2.0...

o ...While preserving value of existing applications

OSlsoft.



What i1s Pl AF 2.0?

Helping You To ...
PIAF20ls ... structure your data in a
meaningful way to search

and view it in the right
context so problems can be
solved faster.

A set of tools for organizing
data around your processes,
operations, facilities and
organization.

OSlsoft. 29
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AF 2.0 Assists Users

o Search your data more

File Edit View Go Help

I ntu Itlve |y R Database [¥|Query Date ~ | (D) Back |, checkin %3 « |#] | (3 New Element ~ =] New Attribute |
Elements SD-02_A1-001

istribution gri enera ild Elements ributes | Ports 'ersion
] Distribution grid # ||| General | Chid E1 Attributes | P Ve
o Access more than Pl data S0 A0
- 5@ Arizona |
= @ Califoria
D fi n n ri I I ti n = E_[] Sl%n [[:;Iiztgnit o1 |f * @) Name &) Value Unit Of Measure
. e & District 02 B Meter Alaming
- & Neighborhood A1 = =] High Amps 1500 A ampers
0 A S S . s S
& SD-02_A1-001 S
r I n r rt ______ & SDU2_A1002 =1 High Voltage 245V volt
o I y ------ 45 SDO2_A1003 @ [ Low PF 0% percent
""" & SD-02_A1-004 B  Meter Corfiguration
------ 5 SD-02_A1005 =
el I I p ateS ...... 59 SD-02_A1-006 @ =] Contracted Amps | 150 A ampere
------ &9 SD-02_A1-007 B| =] Coordinates <None>
. :::g :ggﬁ—i:ggi &) =1 Installation date | 1/1/2007 12:00:00 AM <MNone>
. S Cal e to th e E n te r p r I S e ...... & SD_[}Q:A‘]_D‘]D @) =] Lastinspection | 1/1/2007 12:00:00 AM <None:
------ &5 SD-02_A1011 B Meter Fower
------ SD-02_A1-2
______ g SD—DZ:A1-D13 B =] Amperage 2173.79644310348 A ampere
------ &9 SD-02_A104 # @ =] Amps rangs 2000 A ampere
""" & SD-02_A1IS B (=] Apparert power | 500.540378262017 kVA kilovoltamp
------ &9 SD-02_A1-016
______ & 50402 A7 - B =] Contracted Amps | 150 A ampere
5 Elements @ =] High Amps 1500 A ampere
E— @ =] High Voltage 245V volt
—++ Transfers
— @ =] Low PF 90 % percent
| Liby
=] Library # B =] Phases 3 <None>
e O eacue ®| [=] Power consum... | 7.9136530803304 k\Wh kiowat hour
@ ryer B =] Powerfactor | 99.8803055824083 % percent
I Notifications | (=] Power Statistics <Nonez
43 contacts < >
Power factor
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AF Features

o Attributes can be:
— From Relational Databases
— Calculated
— Inherited from a Template

o Assets can be:
— Classified
— Connected
— Versioned
— Hierarchical and Linked
— From an existing Asset Model — “Smart Connectors”

o XML Compatible (import and export)

OSlsoft.



Pl AF 2.0 Benefits

o Visibility
— Information about data, assets and models is available
to visualization suite of tools

o Single Version of the Truth
— Creates unified assets and relationships

— Assets and models become basis for consistent
visualization and analyses

e Communication & Collaboration

— People use the same asset and model reference for
their visualization and analyses
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Pl AF 2.0 Benefits

e Search and Find information

— EXpose a more intuitive, equipment centric view of our
data so everybody in the corporation can quickly
access the data relevant to their jobs

» Knowledge Management

— Synchronize and eliminate disparate assets, models
and analysis to improve traceability and accountability

OSlsoft.



Pl AF 2.0 — New Features

» AF 2.0 provides a great deal of performance and
scalability

— Millions of assets mapping multi-millions of Pl points
» Provides a world class application layer
o Fully functional SDK
o Multiple PI Server Support
o Improved Element Hierarchy

OSlsoft.



Pl AF 2.0 — New Features

o Object History (versioning)

— Keeps track of configuration changes over time
o Hierarchical Attributes and Categories
o Advanced Attributes Types

— Files, Arrays, Tables
o Enumeration Sets
o ODbject Level Security

— Windows Integrated Security

OSlsoft.



Pl AF 2.0 In the Pl System

» Data structured and organized by asset
o Spans multiple Pl Systems
» Incorporates non time series data

Asset-Equipment Centric access to the Data

t + .8
lll'

RRRRR
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Pl AF 2.0 Architecture

AF clients

AF Server| ,

Scenario 1 Scenario 2

OSlsoft.



Putting AF into practice

Hierarchical
o Start with a collection of assets Connectivity
o Assoclate data with the assets Equipment
o New assets are based on templates greneenmarene
o Assets can be connected e

Asset Attributes:
» Assets can be grouped [T \

Related data references

— By function Sl NT7

— By location : e -

o Relationships are sourced from assets i % © =~
_ : Tower 1 :

* Apply gnd run analyses Name late formation | \& LD
o Visualize results Operating It _---"-'-'-'-'j: """ '
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Features: Pl System Explorer

e View the structure of the database

— Templates, Elements, Relationships, Tables, Notifications

o Create new content
— All AF objects

o Configure items
— assign data references

e Create structures

— Hierarchies, models

OSlsoft.

=
Y CelluloseDemo2007 - Pl System Explorer

Fle Edit Wew Go Help

T3 Database [ Query Date - | i) Back
Library

W CelluloseDemo2007 ~

+-- (] Categories

= [@ Hement Templates
Chemical Flow

Combustible Flow

Connectivity Model

- [ Consumption-Production

Energy Flow

Inventory

Mode

Process Unit

PulpWood Flow

- [ Role Model bt

=]

aaaa

7 Elements

—+ Transfers

. Library

1 Unit of Measure
(@ myp1

7 Notifications

|, checkin %) « |#] | af New Element Template

PulpWood Flow

General | Attibute Templates | Parts
Pulp\ood Flow

‘ﬁ’ Name

B <None>
E =5 Density
=g Material
B Mass
=g PulpWood
B Volume
=g Volume:

& Contacts

PulpWood Flow Modified: 7/24/2007 11:13: 12 AM.
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Features: ProcessBook Modeler

» Provides a visual representation of AF

Pl ProcessBook - [Cellulose Plai

@Eile Edit View Insert Tools Draw Arrange Window Help

| Chemicals Imbalance

v@ﬁﬁg G

Case 7/7/2007 3:00:00 AM - 7/8/2007 3:00:00 AM v ] i

=2 Show Details and Annotations ’1 '% ‘95 i 4, E%

AF Case Runner

& [2|8[val %[

AF Browser

= @ Elements

" Boiler Combustible

@ Caustification

@ Chemicals

@ Chips Digestors

@ Chips Praduction

" Chips to Digester

(= Clean Water

(= Combustible

" Condensate from Turbo &
" Condensate from Turbo B
“m Digestors Black Liquor

@ Effluents

[ Elechicty

" Energy from Turbo &

" Energy from Turba B

@ Ewvaporators

" Evaparators Black Liquor
“ Green Liquor

General | Blements | Attributes | Ports

Run: Pending.

L o

+ | “Wood Supply in Case Case 7/7/2007 2:00:00 AM - 7/8/2007 3:00:00 Ak

CHEMICAL PLANT

B e

SODIUM CHLORATE

SoDium
DIOXIDE
WASHING

y WHITENING L EFFLUENTS

BATCH

CHI

LIME FURNACE

T . |

o s
8 —%—l%ﬁ | & -

=SB

[] Show Categaries

0
L 163
W

BLACK
LiQUOR
REGUPERATOR
EVAPORATORS BOILER

BARARA Havon

et H

~

| v |E]| B 2| Name

Value

Value Type

Data Reference

Settings

Density

1t/m3

Double

Table Lookup

SELECT Density FROM [Material Table] WHERE Product = @Material

Material

Spruce

String

<Nonez

PulpWood

66.3627080726941 ¢

Double

Formula

[A=normalmd(1,0.5*100]

Volume

31.9644661023446 m3

Double

Farmula

A=FulpWood:UofM=kg B=Density:LiofM=kq/L;[A/BJUOM=L

AF Property

=
il
o
o
=

Server Time 5 ¢ [ NUM
—
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Features: Excel Add-In

» Manage configuration

— Specify data references for attributes that will override

the template definition

o Report information

(4] Ble Edit View Insert

Format  Tools

rosoft Excel - AF Daily Reports New.xls

Data Window PI

R NN REWE 1= NEN - N =N AR AL

PLSMT  Help

<0 .00
G S0

ERR Tt ol I R T | e EN
- )
— B = D E | F
1 | PISystem Database
v Book, Receif
2 Previous Period 00 A0 - Z20RI0S 20000 A | [piserver2 = x| [pant = =]
. . 3 Current Period  2/13/2005 12:00:00 AM - 2HH/2005 12:00:00 Al
4 Model Model Analysis
el I l a eS SII I II ar : Jpent jﬂ hass Saance 2 E
6 |Product Description Group Transier Type Source D :
7 |amsskanhonhSlope  CRU | TF9t0m19-001 Mavement TiCds |Cnd TiMe Context EEiEED
8 | Alaskan North Slope CRU | TF340813-002 Movement TZCrude | Cn | By Case ﬂ ‘ SES2 A 4
9 [ audi Arabian Light CRU | TF840819-003 Movement T4Crude | Cn Ending Case
= - 10 | west Tenas Sour CRU | TF340813-004 Receipt Barge_R | T3 ‘ 52 J Ty
11 | Alkalate CRU | TF340319-005 HMovement T25ALKY Tel  Element
12 |Reformate FUEL | TF340319-008 HMovement TIHREF | T7 o7 o=
13 |mree ADD | TF340319-007 Receipt Truck R | T3]
14 |mrEE ADD | TF340819-008 Movement TAIMTEE | T7 S p——— M P
15 |rTEE ADD | TF340319-009 Movement THIMTEE | Th Loy e e e
] - [ 16 |Unlesded Regular FUEL | TF940&13-010 Shipment TEURG | Tral  Available Attributes and UOMs Selected Attributes and Selected UOMs
17 | Unleaded Premium FUEL | TF340219-0tt Shipment TIUPR Tl [ ambentTemperature - °F <
— I V I I 18 |Low Sultur Fusl 0i FUEL | TFas0819-012 Shipment TILSFO | Pip) | BSW -NJA >>
19 | Diesel praduct FUEL | TF3$0819-013 Shipment TaDiessl | Fip| COmDGSWOHTFB%"QBE\EQCEF‘EQ -NfA
20 [er FUEL | TF8$0813-0% Shipment Tedet | Pi CompasitioriTrackingDensity - API >
. == 1! Spmen = " | compositionTrackingResults - N/A
21 |Mized Butanes T TF340213-015 Shipment T20BUT | Fip| CostCenter - NjA
22 |Fropane- LFG FUEL | TF840319-016 Shipment PG Fip| | Density - APT
a== <
23 DensityBalanceFlag - N/A
24 Diameter -
Foe FloatingRoofAdjustment - bbl | <
L] L] 25
C O n n e Ct I V I t a n d 28| [ ShowCaseTme [~ ShowAttibulName | Show UOM
] -
28 output | $187 | & row ¢ Coumn Lstofuoms | @
29 —
=y oK Cancel in
30 — km
AN m
B mi
= mm
33 nmi ez
34 6 -
135]
136]
37 v
4 4 » Wi\ _Inventory Report £ Temporary / RecShip Report % Data For Reports,/ < ¥
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Features: AF SDK

» Comprehensive Managed Code Class Library
— .Net based
— Access to AF Database
o Common Ul Components
— Rich library of controls
o Extensive User Guide and Programmer Reference

— Tutorial Guiding Developer Through AF Programming
Experience

OSlsoft.



Pl AF 2.0 Advantages

» Allows organization of all of your data -millions of
points - in a meaningful way

— According to an equipment model
— According to the way you would use it in calculations

o Create relationships between collections or
organizations (e.g., assets)

o Allows you to bring in relational and complex data
Into the same context as your real-time data

OSlsoft.



Pl AF 2.0 Advantages

o Custom domain knowledge can be re-used in new
analyses because it's in one central place (not in
an Excel spreadsheet)

o Replaces programming with configuration

o Protects your investments in your displays,
reports, and business logic

OSlsoft.



o AF IS

— A framework that organizes data around assets and
their relationships

— A set of tools for modeling your process
— A framework for analysis, visualization and reporting

o AF

— Allows you to bring in relational and complex data into
the same context as your real-time data

— Replace programming with configuration

— Protect your investments in your displays, reports, and
business logic

o AF is extensible with the AF SDK as a
programmatic interface to the Pl System

o AF Is shipping today

OSlsoft.
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Pl Notifications (Bridge) & Pl Analytics (PR 3)

o RtAlerts -> PI Notifications

o ACE, Analysis Rules -> Best practices for Pl
Analytics

— Single metadata and structure basis
— Uses any data referenced in The Pl System

o Smart Connectors

o Datalink for Excel Services
o Pl Security

e Pl Batch

o Pl Reporting

OSlsoft.



What is Pl Notifications?

» A scalable, highly available, notification and
alarming infrastructure

o Why Infrastructure?

— Extensible

* Users can customize notification rules and
scheduling

— Integral part of the Pl System
- Real-time event delivery
* Pl System Client integration
— Consistent with Enterprise Message of Pl

OSlsoft.



Pl Notifications: The Value

» Alerting “out of band” — anywhere, anytime
» Escalation

» Notification history (including acknowledgements
and other actions) maintained forever

o NoO programming required
o Extensible delivery channels that can integrate
with 3" party systems and applications

OSlsoft.



Pl Notifications Topology

The Visuals

The Server Pl Notifications @
e ProcessBook

Thin Client

e Acknowledgement Pages

E

Smart Client

e Pl System Explorer

Features

e Distributed Scheduling
Architecture

e Thin Client Integration

Data Sources e Extensible Delivery \ =
e PI Server . ¢ Notification History % Internet
* SQL Server Pl Archive e Escalation Exploll
e Web Services ¢ Notification History Management
e efc. ) pager or

PDA Phone
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Pl Notifications

- _ . N
Business Logic

g )

~

v P ——
Notification Emission
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The Pl Notification Process

1.

Pl Notification Service collects inputs and
evaluates the Trigger condition(s).

Subscriptions are evaluated for the correct
Contact(s).

Content is added to the Notification.
Subscriptions are filled via delivery channels.
Subscribers can acknowledge the Notification.

OSlsoft.



Notifications

» Once a Trigger condition Is satisfied, a historical
record Is created for that condition.

o Only the Trigger Is required to create a Pl
Notification - Content and Subscriptions are
optional.

OSlsoft.



Pl ProcessBook Integration

i PI ProcessBook - [Display1*]
%Eile Edit Wiew Insert Tools Draw Arrange Window Help -8 X
d=H & @& =% & o == B [0 -] & W D e | 4] [
R ]A NOE O EaO N %Ll @ % B EE a = 8
Mokifications(z) g T X -
= @
Wiew Motifications IHecent j
Motifications in the |ast |1 ﬁ IHours j
kd
|Start Time = End Time Duration
B Heat Exchanger F Matification
712712007 6:15:00 P Running Running
B Main Calumn
7127/2007 &6:32:00 P Funning Running
B
[+
Ready [Server Time & [ S

OSlsoft.
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Pl DatalLink Integration

D‘ﬂ = s R 5
—g Home Insert Page Layout Formulas Data Review View Add-Ins FI @ - =9 Xx
- e _n . r : )
e @ @ B BE B v 2 <8
Current Archive Tag Compressed Data Compressed Data Sampled Timed Calculated Advanced Time PointID  Attribute  Alias  Property Tag Module Con*
Value WValue = Attributes || [Start Time/Mumber) [Start Time/End Time] Data Data Data Calculated Data Filtered to Tag Mask to Tag Search Database
Single Yalue Functions Multiple ¥Value Functions Calculation Functions Utility Functions Tool:
| Al hd e |{:PINotifica‘tionSearch{O, "LITWAREDEMQ", "=", "t", "DU,SA,PR,AK,AC,CN,CNM,AE", 23]}
2] A B c D E F G H I 1
1 |Notification Count: | a ]
2 |Duration State Priority Acknowledged Action Contact Contact Method Acknowledge
= 3 |00:00:05 OutsideControl Mormal No
4 Sent Administrator_Emaill Email
| - |5 Sent Jay Lakumb Email Acknowledge
= 6 |00:02:30 OutsideControl Mormal Mo
o || Sent Administrator_Emaill Email
| - | 8 Sent Jay Lakumb Email
=| | 9 o0:02:42 OutsideControl [T r—— x|
- | 10
I 11 Search I Settingsl
= 12 |162:01:25 CQutsideControl Pl Syster: | (9 LITWAREDEMO j | Connect |E Search | =
;3_ ‘Wiew Motifications: ITimelange j Start Time: If‘— Dutput Cell:
) 15 End Time: It— Im
16 | Start Time = End Time Duration State Fricrity Acknowledged | Actict
17 =+ 7/31,/2007 6:40 Active Active DOutsideControl | Normal Mo
1: Sen
20 OutsideControl Low Mo
21 Sen
) Sen—
23 OutsideControl | Normal No ||
24 Sen
25 Sen
PR ?,:q Sheetl  Sheet? - Sheets 7 ¥l '4=|| 7421 (2007 RNF 7 /21 /2007 RfNd NNN247 l'llll':ir'nl'nnl'lrnl Noemaal N _PILI jﬂ:
Ready f+)

OSlsoft.
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Pl System Explorer Integration

% Webinar Database - Pl System Explorer

File Toals Wew Go  Help

W Database [%|QueryDate - [(JBack 0 |E, cCheckIn ¥2  |#] | @ Apply Template
Notifications Israel Notification i Contacts
- - —_ - _# Contacts
Mew X B |- Overview | Trigger | Content | Subscrptions | Higtary = Escalation Teams
3 |srael Motification '[.'E":; b4 J 2 Mew Escalatior
% Israel We.el?una.antlhcatu:un = 88 Subscriptions [1 Required acknowledgments) ﬁ ESCE:EMDHM
Mew Mahfication] 2 =9 Dan Baron - Email @ on then Alton
e & The Donz

=" FF E zcalation [Ezcalation period: 00:00:05]
= Don Baron - Email
=1 Tom Tunnell - Email
L Email via“Webzervice

& GreggindDon
2 PP Escalation
22 Mew Escalatior

J Groups

2 Delivery Endpoints
=1 DB EMail
£ Email via ‘Webs
(=1 Delvery endpoi
L Delvery endpoi
L BugTest
(=1 emall persist tes
(& webzery test
=1 test]123456
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Pl Analytics — Today

L Clients (ProcessBook, DataLink, RtWebParts, etc.)
4 ) 4
AF 2.0 Module Database
Pl Server Pl Server
- = —_— ——
i I i I : I . I
SCM RDBMS MES Honeywell  ABB Delta-v Rockwell

Non Time-Series Sources Time Series Data Sources
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The Analytics — Bridge Release

' Clients (ProcessBook, DataLink, RtWebParts, etc.)

!

PIANO: Post-Processing (PI Notifications)
Foundation: Data Directory (Pl AF 2.0)
“Smart Connectors”

“ I I

Pl Server Pl Server
i i i _ I _ _i
RDBMS Ho_neywell “ABB Delta-v Rockwell

Non Tlme-Serles Sources Time Series Data Sources
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Pl Module Database — Asset Hierarchy.

= TransDistribuCo

OSlsoft.

+ Properties
D | Vi S | on = Digtribution
+ Properties
L evel + fazets
= Easztern District
+ g Froperties
. ; + Bighorn B azin
DIStrICt + Gypay Junction / Asset
+ Wicton Valley
L evel = Wolverine

By Aliases
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B Capacitor

M Circuit Breaker
Dizconnect & Switch
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b Theds: Equipment
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Pl Module Database — Attributes

-- Wictony W alley
El" Woolverine
' Aliazes

Alias
Configuration

@ Circuit Breaker

In d |V| d u al @ Load Tap Changer
=M Transformes

Equipment \ o Propeties
| " i
-

----- &, Bottorn 01 Temp

----- ‘&, Cooling Fan Motor Cument
----- ‘T, Cooling Fan Status
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..... \qa) Load
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----- ‘g, LTC Motor Status

----- ‘g, LTC Ol Temp
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]g Properties
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i
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[ Repair

EZ-- Elevated Oil Temperature
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OSlsoft.
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Pl Server:
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Tag Mame:
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Pl Module Database — Asset Relative Displays

=181 x|

i P1 ProcessBook - [Transformer Localhost.PDI]

[oe@e@n|ime(orcs e n|9s s =8 o] oW

[Sllsl  solffjers a2 ]
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20.1 Mwatts

10:00  12:00  14:00 1

LTC Motor
20.4 Amps )
STOP LTC Oil Cooling Fans
56.5Deg C 19.3 Amps
LTC Position
Bottom Oil RUN
445 Deg C
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50 : : : : : : :
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L[
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Pl Module Database — Asset Relative Displays

I PI ProcessBook - [Transformer Localhost.PDI] - |ﬁl |£|
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["»NOoTorwogr v LueREBEL||a=|(sod |eMXxE|02% L ||@
—Aail = [ | R R -
—hraltkleddes =22 | Station: Gypsy Junction —
= Transformers
B TR1123 Asset ID: TR4522
-{B TRz003
(B TRa045
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Pl DataLink — Asset Relative Reports

Al B C D E G H —

: Great River

2
3| Reporting Period
4| Start Time | *-24h
5N End Time *

B
7| Suppier KV Load
8| Great River
10| Current Value 7755 94 97
11
12 Maximurm 4/8/07 1529 80.41 448107 11:46 96.31
13 MinirnLm 4/8/07 12:.07 73.14 48107 1225 93.06
14| Average 76.15 9598
15
18|
7 MVA MW
18
19 Current Value 224 24 140529
20
21 Maximurm 4707 16:24 23074 44/8/07 1519 1406.35
22 MinirnLm 4/3/07 11:46 22378 48107 121 1398.10
23 Average 22714 1399.89
24
25
26

27

28]

4 4 » H["Sheetl { sheetz & shest3 /
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Pl DataLink — Asset Relative Reports

A B C D | E | F | G | H =

: Louisville Gas and Electric

2
3| Reporting Period
4 | Start Time | *-24h
= End Time *

B

7 Suppier KV Load
8| |Louisville Gas and Electric [5]

10|  |Ameren IP urrent Value 4591 99.02
— Consumers
l Great River
12| .E'and Flectric aximurm 41507 15:23 4963 4/5/07 1529 100,71
13| inimum 4/8/07 11:.46 33.22 4/8I07 1528 97.00
14 Average 37 63 98.83
15 |
16 |
17 MVA MW
18 |
19 Current Value 5369 220930
20
21 Mlaxi mum 477007 16:27 6343 AiBI07 1502 239932
22| Minimum 41507 15:23 47.09 A/507 1146 1616.51
23 Average 54.92 183148
24 |
25|
El L
il
28|

4 4 » H]Sheetl  Sheet? f Sheetd /
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Pl ACE — Consistent Performance Metrics

» Scalable application
development
environment

One, consistent
calculation can be
used for all similar
processes or
equipment

Integrates access to
data and functionality
from other systems

w,. PI-ACE Manager

Server Executable Module Context Tag Help
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x| @ SubModues S Plaliases |E PIp

% My Module Databases -

APIAlias Mare
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OSisoft. B
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Pl Analytics - Future

' Clients (ProcessBook, DataLink, RtWebParts, etc.)

Ing((PI Analytics) Pl Scheduler & Pl Notifications)
Foundatiom~Bata-Bifectory (Pl AF 2.0)

i PIANO: Post-Processing
“Smart Connectors”

" I I

Pl Server Pl Server
i i i _ _i _ _i
RDBMS Honeywell  ABB Delta-v Rockwell

Non Time-Series Sources Time Series Data Sources
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Highlights of Smart Connectors

» Family of Products

— Interfaces (today and beyond)
— Asset Connectors (Bridge Release and beyond)
— Business Gateways (~PR 3)

e Asset Connectors

— Use Windows Communication Foundation
— Re-use lessons from 25+ years of interface dev.

OSlsoft.



Smart Connectors

» Establish and maintain relationship between Pl
System and Foreign System
— Configuration
— Sensor
— Meta-data

e Goal of Smart Connectors:

— “Zero” management
— “Near-Zero” installation & configuration

OSlsoft.



Pl and the Smart Grid

o Press Release May 5, 2008

“OSIsoft ... announces the addition of two products for their
Advanced Metering Infrastructure (AMI) and Smart Grid
Initiatives: “Pl Smart Connectors” and “Pl Business
Gateways”.

OS/soft has developed “Smart Connectors” that will interface
metering systems (AMI) to the Pl System in order to unify,
validate, rationalize, store and synchronize the metering
data at the speeds necessary to support next generation
grid management applications.”

OSlsoft.



Benefits of the Pl Infrastructure

o PI High Availability (HA)

— Fault tolerant Mission Critical environment

— Split architecture security

— Interface failover, buffering, data replication and a
service interface

o Pl AF — a template framework that supports
— Simultaneous models
* network connectivity,
* correlative, or
 process (CBM)
— Meta-data store

OSlsoft.



Benefits of the Pl Infrastructure

o Infrastructure stays in place while the systems it
collects data from, or the systems it presents data
to, evolve

— Secure, Robust, Information rich

o Industry standard web and desktop environments
— Analytics
— Notifications
— Alarms

OSlsoft.



Benefits for The Smart Grid

» Integration of meter information
— End-to-end view of a utility
— Generation to the meter
— Event-oriented environment

o Easy integration
— Geographic Information Systems,

— Power Modeling Applications and
— Outage Management Systems.

OSlsoft.



Benefits for The Smart Grid

» Standard capabilities allow users to
— Determine circuit profiles and feeder efficiencies
— Optimize load
— Evaluate grid and asset health
— Within an actionable environment

o Positioning for more advanced integration
Involving the interplay of
— Market dynamics
— Distributed energy resources
— Smart homes

OSlsoft.



DatalLink for Exce

| Services (DLES)

Pl DataLink on the Web
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DLES — The Value

o Shows “one version of the truth”
— Simplify collaboration around spreadsheets

» Provides enterprise content management

— Make spreadsheets accessible and manageable
— Allow dynamic spreadsheets, but keep them secure
— Not able to directly edit cells on spreadsheet

o Enables business intelligence in real-time

— Improve business insight into Pl data on demand
— Display graphical, interactive pages using context
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DLES — Architecture

Excel Web
Access

Excel Web
Access

Excel Calculation
Services

DataLink for
Excel Services

Pl Server
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DLES — Examples

/2 shared Documents - Time After Time - Windows Internet Explorer (Ol x|
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Batch and Event Analysis

Every process has some kind of repeatable event

o Batch process
o« Am | making it the same way as yesterday?
o« How do | make the best product? R
o How can | reduce cycle times? r

o Continuous process
o What causes downtime?
o Can | improve my startup or grade change times?
o How can | track and study environmental excursions?

o Discrete process

o What is my Overall Equipment Effectiveness?
o What are my top 10 causes of downtime?

OSlsoft.



Pl Batch Architecture

Pl EVT Interface Pl Archive Pl BaGen
Batches and Batches
Modules
PI Point
Events
Batch Exec. Systems
Rockwell RSBatch Pl Server Pl Batch Generator
Emerson DeltaV Module Database Interface
Intellution iBatch Batch Database
Honeywell Total Plant S83
Batch
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Pl Batch Architecture

Pl Archive Analytics Visualization

Smart Clients
ProcessBook

Excel/Datalink @

Trust

Pl Server e NG
Module Database Q Internet
Batch Database Explorer
Analytics Server Thin Clients T
RtReports RtWebParts
RtBaseline Services RtReports
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RtReports Editions

e Standard Edition

— Intended for customers that need web-based, real-time
reporting who are not constrained by regulatory
requirements

o Compliance Edition

— Complies with government regulations to meet
electronic signatures

— Suitable for customers constrained by FDA or EPA

OSlsoft.



RtReports Benefits

» Improve employee efficiency
— Reports built and regenerated without programming

— Library of processing rules and formatting rules allow for rapid
report generation

o Enhance knowledge management and collaboration
— Reports available on-demand, via the Web

o Reduce variability in reporting
— Information workers retrieve information from the same source
— (Generate tamper-proof reports

o Improve manufacturing agility

— Accelerate product release
— Automate environmental reports
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RtReports

o Standardized enterprise reporting
— Templates for repeatable reports and
data retrieval

— Import/Export utilities for moving report
templates between locations

— Configuration — no programming

o Manage change through
versioning

— Versioned Report templates

— Review and Release workflow for report
templates

- Comment print, verify report sections,
and approve final report

o Tracks report output
— No need to store output
* Regenerated on demand
* Print to paper, PDF, SharePoint DL

— Who printed, how many, when last
printed?

OSlsoft.

Fheport - icrosoft et Explorer

Shoy o “ify
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RtReports Differentiators

» Comprehensive reporting tool
— Specify the format, content and management of reports

o Integrates internal and external data sources
— Relational and web services data

o Report Template Versioning
o Flexible context meta-data
o Compliance Edition Workflow

OSlsoft.



RtReports Capabil

EE

o Batch Based

Product:
Recipe:
Start Time:

e Time Based Ena i
e AF Case Base

Batch Summa

Nisqually Creamery Batch Production Report

100000000000000666
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Chocolate Chocaolate Chip

2 192.168.22.

Remote ktop
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CorractadWaig-t 0.0000 L:g
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{O OSISOft® VALUE NOW, VALUE OVER TIME |
A

Pl Security




The C.ILA. Security Model for PI

o It's really about Quality!
Availability

o Core Infrastructure
— High Availability
— Integrity Monitoring

— Modern Platform
Confidentiality

Integrity

o Security lifecycle is built-
In and serviceable.

OSlsoft.



Pl Feature Map for C.l.A.

» High Availability
— PR1 Collectives and Interface Failover (HA)
— mPI| Software Update Service
o Integrity
— Audit Trail and Logging
— Quality of Service Monitoring (ITM & NOC)
o Confidentiality

— Integrated Authentication and Authorization
— Object Oriented Security Policy
— Best Practices (CoE)

OSlsoft.



Is the Pl System Data Encrypted?

o Pl data is transmitted in the clear with binary encoding for
performance
— Secondary characteristic is “security by obscurity”
— Transmits on exception, not deterministic polling [eg. Modbus]
— Normally acceptable for data privacy inside a trust boundary

o Pl is compatible with encryption policy deployment
— RtWebParts\RtReports\DLES (via MS Sharepoint) [TLS/SSL]
— Thick Clients (via Terminal Services) [RSA/RCA4]
— Any PINET TCP/IP connection [VPN/IPSEC]

o Plis not usually the driver for encryption policy
— Align with privacy for MS Office user files

— Often required across public infrastructure and wireless media
— Performance is an issue in legacy environments
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Recent Security Changes

OSlsoft.

DBSecurity Roles

Pl Trust Attributes ‘;"h

— Host name i

— Application name | soaen

PI MOd UIe é l;iz:Sllit‘)?.is:iabase Securty E

— Permission e st
Inheritance

Interfaces

— New Buffer
Subsystem

— Disconnected Startup

B ¢ e

T able Name I Group | Access

‘i PlARCADMIN PlarchiveMars o girw wer
‘i PIARCDATA PlarchiveMars oo girw wer
5@ PIARCHSS PlSecurtyMars o girw wir
@ PIBackup PlarchiveMars — o:rnw girw wer
"3 PIBASESS PlSecurityMars  oinw ginw wer
‘§ PlBatch PIMDBEditors  oirw ginw wer
ri PICampaign PIMDBEditors oo girw wir
‘i PIDBSEC Pladmins [} R N
%5 PIDS PIPointBuilders  o:rw girw wer
‘i PIHeadingSets PIMDBEditors  o:rw girw wer
‘3 PiModules PIMDBEditors  oirw ginw wer
“(% PIPOINT PlPointBuilders  o:rw ginw wer
% PIReplication Pladmins [ R N R
ﬁ PISNAPSS PlSecurityMars  o:nw girw wer
f@ PITransferRecords PIMDBEditors  oinw ginw wer
‘% PIUSER PlSecurityMars oo gorw wer
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WIS: Simplified Diagram

Windows ‘ Pl Server

S o

Authentication s |dentity Mapping

Pl Identities P

Secure

R Objects

Authorization

Security
Principals

Access Control Lists

OSISOft © 2008 OSlsoft, Inc. | Company Confidential 91



MCN Health Monitor

» Management Console enables
proactive network monitoring and
informed decision-making

— Capacity Planning

— Critical Application Performance I T I e B B
Monitoring . e

— Root Cause Analysis | p——

6/1/2005 11:25:33 AM
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* Applications A e Y e Iy
* Hardwar
e d sl .Process Control Network Dashboard 6/1/2005 24313 PM
* Devices -

B COPCSemver) 2 days 3:54:15
B CAPiNode 3 119 days 0:27:48

o Immediate and tangible benefits
— Increases profitability
« |dentifies manufacturing system
operational bottlenecks
« Reduces system downtime and & | St G e
maintenance costs (oo ] N - —
— Improves IT system management

(otor] (D N
— Leverages the Pl System core

F?:::::v"é' = = =
technology and maximizes system
ROI

B C_PiSener) 40 days 21:10:32
B Co8Seneri ) 6 days 21:10:32
) CDBServerz ] 6 days 6:15:38
B (Poa-Casso 0 days 6:15:38

EEEEEEERE
EEEEEEER
EENEEEERS
EEEEREER

]
D;‘

Databases

Oracle [ [
- -

T e

OSISOft © 2008 OSlsoft, Inc. | Company Confidential 92



Thank You

Questions?

OSlsoft.



