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Survey the Audience




Question 1

e \What was the score when you left the
baseball game last night?

-2-1

_4-1
~6-1
- 8-1

-~ What game?




Question 2

e If you build displays or spreadsheets, how
many Pl servers do they connect to?

— More than 5




Question 3

e Do you build applications using RtPM?:
— Yes, through programming
- Yes, through configuration
— Yes, with both programming and configuration

— | don't build applications




Question 4

e When | build RtPM applications, | most
frequently use:

- Performance Equations and Totalizers
— Advanced Computing Engine (ACE)

-~ ProcessBook and VBA

— DataLink (Excel)

- AF Analysis Rules
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Last Question

e Do you link Pl data to non-PI data today?
— Yes, through ODBC DataSets in ProcessBook
— Yes, through RtWebParts and RtBaseline Services
- Yes, using Pl OLEDB within SQL Server or Oracle
- No

— | want to, but I'm not sure how




Results?

We will revisit the survey at the conclusion




Outline

e Architecture

e Motivation

e Foundation solution approach
e Business solution example

® Summary




What We Want You to Know

An evolution of RtPM platform to help you
provide more value from PI

e Foundation is a configurable:

— Logical enterprise asset model
- Include relationships between the assets

— Way to organize and access all data, whether stored In
Pl or not

e Foundation:

— Facilitates agile, incremental projects

— Extends reach of RtPM-based solutions to include
external assets and data




RtPM Platform Functional Description
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Motivations for Foundation

e Pl System Scalability
e Context

e Foreign Data

e Logical Asset Model

e External Asset Models
e Unification of Data
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Motivation: Scalability

e Pl scales to over 4 million points

— This represents a huge accomplishment

— Users can expand application of PI

— Track more processes

— Track more information about processes

e However:

-~ How do you organize points?

-~ How do you find information?

— Do supporting functions scale accordingly?
- Batch Database
- Asset Database

- How is this information put into context ?
————




Motivation: Context

e A working definition of context:

The set of information needed to define an appropriate
subset of data from all available data to solve a
business problem.




Motivation: Context

e A working definition of context:

The set of information needed to define an appropriate
subset of data from all available data to solve a
business problem.

— For a trivial problem, context may be simple

- What was the temperature over the last shift?




-
Motivation: Context

e A working definition of context:

The set of information needed to define an appropriate
subset of data from all available data to solve a
business problem

— For a simple problem, context may be simple
- What was the temperature over the last shift?

— For a difficult problem, context might be significant and
come from a variety of sources

- Are we scrapping product “X” because of
iInadequate training of lab technicians?

-~ Requires HR and LIMS data
————




S e
Applying Context

Batches between t, and t;,
Equipment ID . making Product “X”
“y \ on Equipment “Y”

Batches between t, and t,,

making Product “X”
Product ID
“XH \
oty > Batches between
\ t, and t;

‘ Database
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Motivation: Data from Other Systems

Leveraging non-time series data provides value

e ERP - HR e Document Management
e ERP — Inventory e Planning

e Asset Management e |[nventory Management
e MES e Supply Chalin

e LIMS e Other

e ProcessPoint — Bill of Lading, Batches (e.g.

from Pl Batch)

e
.0-."
‘Q ‘.
- Vs
B\ Conpumances
N
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Motivation: System Data Model

e Model of the Data in the systems
e Focuses on where the data Is stored within systems

- What application server stores the data?

— How does the application server store it?

L]
i — 777
|

Plant 1 Plant 2




Motivation: System Data Model

e System data model

-~ How does the application retrieve the data?

- Such as:
— \\north_pisvr\tmp125.hh
- Or:

- select value from limit where fkAttr in
(select pk from attribute where name like
‘temperature%’ and limittype = 3)

— An understanding of all necessary data access
methods is required
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Motivation: Logical Data Model

e Asset model

— Assets are representations of physical resources
— Allows association of data with a physical resource

- To which tank is a level measurement logically
associated?

— For example:
- Plantl.Reactorl.Temperature.HighLimit
— An understanding of the process is required




Motivation: Logical Data Model

e Alogical representation of physical assets

Company & %

\ Temperature Pl Point
Plant 1 & Plant 2 & Temperature Limit Database

Maintenance Events | Web

SEECE

Reactor 1 Filter 1 Reactor 2 Filter 2 Reactor 3 Filter 3




Flexible Asset Model
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Flexible Asset Model

Hierarchical Relationships
Plant 1

\
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Flexible Asset Model

Flow Relationships

Tower 1 Tower 2




Flexible Asset Model

Role Relationships
Plant 1

Tower 1 Tower 2

1



Foundation Is:

e Alogical enterprise asset model
e Relationships between the assets

e Associlations to

— Data we own
— Data we don’t own




-
Foundation Is:

e Alogical enterprise asset model
e Relationships between the assets

e Associations to

— Data we own
— Data we don’t own

e Includes powerful tools to enable creation of
business solutions

e Visibility and exposure throughout our product line
e A way of achieving “one version of the truth”

e,
N
- Ustn
1 CONPERENCLS
N
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Motivation: Evolution of Existing Technologies

e OSlsoft has experience at creating asset models
— Analysis Framework
— Flow relationships
— Strongly typed templates
— Data references
—~ Module Database
— Hierarchical relationships
— History
— Flexible modeling
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Motivation: Evolution of Existing Technologies

e Merging and extending to an enterprise asset model

e Doing this in a way that protects your investment
— Your data will be migrated
— Your code will still run against existing SDKs
— You can choose when to use Foundation




-
Motivation: External Asset Models

e Other asset databases exist

- SAP
— Oracle/PeopleSoft/JD Edwards
- MRO Maximo

e Each has a logical representation of physical
assets

e Any of these may be authoritative in different
locations

e
.0-."
‘Q ‘.
- Vs
B\ Conpumances
N
4
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Motivation: External Asset Models

e Standards exist to facilitate data exchange between
asset databases

- MIMOSA
- Model of physical equipment
~- ISA S95
- Model of information systems interaction

— Both specify XML schema for exchange of data with other
systems

e Moving XML documents not difficult
- MS BizTalk, SAP XI, Vitria, etc.




Motivation: External Asset Models

OSlsoft has a history of supporting standards

e OPC DA e OLE DB
e OPC HDA e XML

e DDE e HTML
e ODBC o SVG




Goal: Asset Synchronization

e Either by XML data exchange or real-time mapping

Foreign Foundation
System

Synchronization
Methods

—
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Motivation: Data Integration

e Current capability:

— Organize time-series data into an asset model

e Evolving to support:

— Organize foreign and structured data into an asset model
— Define and organize complex data

- Row Sets

- Structures

- XML Documents
— Synchronize from an asset model in a foreign system

— Reference all data via the asset names




Motivation: Unification of Data

RtBaseIme

Foundation: Pl System
Asset Model

Time-Series
Information

Honeywell ABB Delta-V Rockwell
Interface § Interface § Interface Interface

SCM RDBMS MES Honeywell AB Delta-V Rockwell

Structural Data Sources Time Series Data Sources

Structural
E Information
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Example Problem: Data Aggregation

e Prove or disprove a process theory
— Frequency of maintenance affects yield or quality

e Sources of information

- Pl Batch: time-batch relationship
- MRP: yield
- LIMS: guality
- Maintenance system: maintenance events
- Pl Archive: process information
® |ssue

— To assemble this information takes significant effort




Example Problem: Data Aggregation

MRP record | BatchID | Yield | ... LIMS record | BatchlID | Quality

[ T

Batch Record | Equipment | Start Time | End Time | BatchlID

Maintenance Record | Type | Equipment | Time |...

--------------- Indirect reference Time =

Direct reference
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Logical Asset Model

e Foundation provides the mapping from the
data model to the asset model

e Primarily based upon existing technology
(Analysis Framework)
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Asset Model Exposes Data

e All data are exposed the same way
— As attributes within the asset model
e \arious rates of change
— Time-series (changes often)
— Configuration (changes infrequently)
e Varying complexity
— Simple (real, string, etc.)
— Complex (e.g. recordsets)
o Heterogeneous storage

— OSilsoft archive or asset model
— From another system




Enterprise-wide Scope

e Evolving the Asset Model to apply to one Pl server or many

e Hides the differences
— Control Systems are different
— Inconsistent tag naming
- Plant 1 has LIMS for managing quality specs
-~ Plant 2 has a spec system for the same purpose
-~ Maintenance system applies to all systems

C
LIMS

Plant 1

) /7 - 1/
@l

: |
"
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Migrate User Interfaces to Asset Model

e Access to data will be through the asset model

e For such user interface functions as:
— Adding a value to a screen
-~ Referencing a value in a calculation
-~ Browsing the asset database
e Requires:
— Avery flexible asset model
— Good tools for building the asset model
e Results:
— You are not required to know source of data
— Universal context engine for all data types




Features: Data References

e Allows mapping of an attribute to a foreign system

e Honors other systems of reference

Asset Model
Temperature |12
Reactor 1% : Temperature select value
r Limit from limit

where...

Maintenance
Events

select wvalue
from

maint evt
where...

’ Reactorl.Valve
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Features: Data References

e |Invoke a user-defined function on an asset

- For example, an “asset efficiency” KPI

e Retrieve necessary asset attributes

— Accessing attribute values can invoke user logic as well

— Asset attributes are part of an asset template and apply to each instance

of an asset
Request for
Asset Model Efficiency | Calculation Data S Asset Efficiency
Reference
= Production/Plan %
Reactor 1:'/.‘ Production | Pl Point e | -
Plan select value
from prod plan —_—
where...

Reactorl.Valve
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Web Services: Technical Philosophy

e The services must:

— Work well within an SOA

— Serve useful functions within a business process

— Minimize number of calls for a logical service

- Perform well, even if service operation spans systems

e Application to OSlsoft:

— Re-implementing our Pl APl on the Web is not appropriate

- However using contextual information from Foundation
to refine data from disparate sources does perform a
useful function

— Foundation will make it easier to create interesting
functions




Web Services: Example Service

e |Invoke a user-defined function on an asset

-~ For example, an “asset efficiency” KPI

e Retrieve necessary asset attributes

— Accessing attribute values can invoke user logic as well

— Asset attributes are part of an asset template and apply to each
Instance of an asset

Asset Model

Reactor 1% &

—

Efficiency | Calculation Data
Reference
= Production/Plan
Production | Pl Point
Plan select wvalue

from prod plan
where...

Reactorl.Valve

/‘ Web Service Request
—

For Asset Efficiency




S e
Apply Services to Assets

TankFarml1.AvailableProducts TankFarm?2.AvailableProducts
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Features: Asset Type System

e The ablility to create asset templates

— For example, valves and pumps

Configuration ltem | Category |Yalue Tepe |Default Yalue | LIOM [ata Reference

Cargo Type Type of Ship Truck's Cargo Falze String < Mo

<Mones:
potnd [Ib]

<Mones

E rnphy Y eight YWeight af the Ship Truck when Empty |Falze Single 0l <Mones

License Humber  |Licenze Humber of Ship Truck, True String <Mones

Walume b awirnum Cargo Yolume of Ship Truck |False Single 0UJs gal

Falze -

115 gallon [US gal]| <Mones

Instance:

¥ | Mame £

Walle

YWalue Type

Data Reference

Settings

Cargo Type

Chocolate kilk

String

<Mones

Empty " eight

2500 b

Single

<Mones

Licenze Mum...

JEL 217

String

<Mones

Yolume

1200 US gal

Single

<Mones




RtPM Platform Review...Today

Analysis

Process
Templates

l!%HHHHHHIl

Interfaces

Standards

General

Com
Connector

Manual

Enterprise

PIBAGEN

Event File

Server Functions Context

Data Access

Time-Series Batch
Snapshot History
Archive Search
sQC
Alarms
Equations

Hand Configuration
Of Assets

PI-OLEDB

Clients
General Specialized
RtReports AlarmView
DataLink PI-SQC
ProcessBook BatchView
WebParts RtAlerts
ActiveView

Foreign Data




el
RtPM Platform after Foundation

‘Analysis

Process
Templates

Pl System 1 DI Context Clients
Pl System 2 Data -
P System N Data Mo General Specialized
Interfaces Server Functions Access ProcessBook AlarmView
Time-Series  Batch
DataLink PI-SQC
Standards PIBAGEN Snapshot History
RtReports BatchView
General Event File Archive Search
:> Foundation :> WebParts RtAlerts
Cor?r?engtor sqQc PI-OLEDB
ActiveView
Alarms
| | Dm—
Equations

Foreign Data

Foreign Assets

MIMOSA




el
RtPM Platform after Foundation
—— N

Context will apply to ‘Analysis |

Analysis Tools will
work against a single or
multiple Pl Servers

multiple Pl servers

Process
Templates

Pl System 1 ata Clients
Pl System 2 Data —
General . Specialize
| Pl System N Data
Interfages Server Functions Access ProcessBook AlarmView
— e
Tim B Time-Series  Batch
DataLink PI-SQC
Standards PIBAGEN Snapshot History
RtReports BatchView
General Event File Archive Search PI-API
:> :> WebParts RtAlerts
Com
o SQC PI-OLEDB
ActiveView
Manual Alarms
o Enterprise Equations ‘

Asset Model with
features from AF
and MDB Standardized interfaces
for assets and
non-time-series data

/
Foreign Assets

MIMOSA




RtPM Platform after Foundation

e® This architecture achieves:
— “One version of the truth” across operations

e Because rules are defined and deployed Iin
templates

e Because it honors other systems of reference

— External Asset models
— External data
— Structured data

e Because It exposes this data to a wide variety of
client applications




Business Solutions Example

e Example Problem: Standard Operating Conditions
-~ Need a way to measure operating performance against expectations
— Need to roll-up based upon asset hierarchy
— Need to compare rolled-up performance vs. plan
- For equipment and production
— Need to visualize this for quick analysis
— Need to compare against maintenance events
e Complications:
— More than one “type” of asset
— Production plan information in a planning system
— Equipment is already defined in another system
- And, this equipment is subject to change
— Operating performance based upon limits from another system
— We used actual schemas where applicable
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Example: How to configure

e Starting Point
— All the process values are in PI
— Limit, Maintenance, Production Plan information in external systems
e Solution:
— Asset “types” configured as Templates in Foundation
— Asset Model copied from the external system
— Limits configured as data references to the external system
— Configured calculations
- equipment performance
- performance roll-up
- production performance

— Process Book to display summary and detail information from the
assets '

=
CONPERINCES




Example: How to configure

| | Foundation | : Client :
| e Types of Assets [ I I
o [ e Relationships | I I
E ] e References to data I I
Pl Server 1 \| B G dl '
I (™8 Components I
= Framework - [ I
I @g Properties I I I
= Modeling I
(M Chocolate Mi I I
I - % g)a'ta'ltaga,.sﬂ| : I I I
marntoignal
o 1 e o Calculations :
E I ntetacon > . Lnmits I | |
[ - [
Pl Server N I e Rollups r Drag and drop into \
| | ProcessBook \
- - =
[
[
I External Databases | External System
[

e Limits, Planning I | e Asset Model




Step 1: Model the Pl Data

e Configuration of Templates

— Reactor

— Distillation

— Line

— Plant

E AFExplorer

File iew Help

T Datsbase | [ Hew [ Check In

Kl

v Apply

%% UC2005_TEST

Models

- @y Element Templates

...... (3 Boundaries
------ & Flows
------ ), Messurements
Bl @y Modes

3y Distillation
@ Equipment
@y Line
@y Plant
@y Reactor

------ Bl Others

------ 4 Transfers

Bl @ Elements

El- @ Modes
= @ Houston

| »

o™

X [Cancel | L] -P| e | Okz |

Generall Elements Attributes I Parts I Derived Templatesl

Driztillation

=10l x|

+|Mame

Pressure

/

Description

Configuration ltem

Categary

Walue Type

Default Value

oM

Data Reference

Falze

Flave; P4

Double

0 kaéd

kilogram per ...

Pl Paint

False

=¥

Drouble

0 pzia

pound-farce ..

Pl Paint

Temperature

Falze

P

Double

0°F

degree Fahre. |

Pl Paint

False

|3 Attribute Templates




Step 2: Model the Pl Data

e Configuration of Houston plant:

| AFExplorer
Eile View Help

"t Datahase | [ Mew  [Gl Check In

" Apply

-ty Transfers
E @ Elements

X Cancel | s o= | e 0 s |

;I Generall Elements mtlib'«lteSanrts I

2 @ Nodes Distillation [~ Show Categories
S @ Houstan ¥|*|Mame Yalue Yalue Type Data Reference Settings
= @ Linel DverheadFlow 2120,1521954955 kg/d Double Pl Pairit MWICAFYHoustan Line1. Distillation.F;U0M=
Jiztillation
; g “1 Fressure 27.2331954193115 psia | Dauble Pl Paint WWUICAF Houston LineT Distilation] PALI0M=
El @ Line? Temperature 200.985275268555 F Double Pl Paint SWUCAF Y Houston Line . Distillation. T L0k =
- @ Distilation2B
: @ Distillation2a,
‘e @ Reactor?
[+ —** Tranzfers
B [ Tables
B [:I Categories
L[] Attribute Categories
‘- [@] Element Categaries -
- 3] Pluglns hd
< | »F' ! T
|Distillatiort

=101 x]




Step 2: Model the Pl Data

e Display in ProcessBook:

i P1 ProcessBook - [stepl.PDI*] O] =|
JJ% File Edit Wew Insert Tools Draw Arrange Window Help _I- _Iﬁ' il|
HD EH|§D-‘ c}gﬂ,|ﬂi§:i‘% i |‘? = 2 EE E“wu% v”|\9 “'?"_' ] o H
IEE x> NOTormol+LLeRre@E ||a=|cdad 6MXE |02 %"
E e —— | =
[Ucz008_TEST =l
3 Elements | G, Templat
18 Ell%tempaesl 215221 kg/d
ements
: 140 646 °F
Bl Q Houstpn ﬁ 27 5974 psia
Bl D Linel
- Q@ Distillatior 198.691 °F
‘o @ Reactorl
[ a Line2
- @ Distilation2a
- @ Distilation2B
o @ Reactor? E
AF Property————————— = x|
General | Elements  Attributes |F'0rts I
Reactarl
«| | Mame /| Walue
Temperature 140 E46255493164 °F
1| | ~
T | y 14 |» |_
Ready serverTime (B (@ [0 A
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What you just saw...

Creating templates
Creating instances
Drag and drop of the reactor onto ProcessBook

Drag and drop of attributes onto ProcessBook

E PDI =10l x|
%Eils Edit Yiew Insert Tools Draw Arrange Window Help ;Iilil|
Ded(8n[fanotcs s (Ve e E8 o aR]]|5]=]1 Hle]
2 [ [srNODTormotrueRe@e|las|cow @mxs|0u:

F x| =
0C2005_TEST =
Q Elements Templat
| @uTempizi 0 215221 kgid
E- @ E\em:ﬂls 140.646 °F
B- @ nust.nn 27 5974 psia
- @ Linel
A Distillation 198.691 °F
- @ Reactor] [t 0
E- @ Line2
~ @ Distillation2d, ‘ I ’
@ Distilation2B
w @ Reactor2 Tt =
rrrrrrr 2l x|
Gieneral | Elements Alriutes | Ports
Reactor’ 1
2] ¢ [Hame  [value |
| [ [remperatune [14064c25549364 7|
e =
a I Tl Kl I
Resdy . GeverTime 1= 2 Y




Step 3: Configure data references to external data

K AFExplorer

File Wiew Help

WDatabase | [ Mew [ Check In

W Spply

H- [%] Models

Bl fi UC2005_TEST

| »

=i @y Element Templates

------ (3 Boundaries

...... ) Flows

------ @ Measurements
- Gy Modes

i @y Distillation
2y Equipment

@y Line

]
------ Bl Others

------ —4 Transfers

= @ Elements

E- @ MNodes
E- @ Houston
El A Linel

@ Distillation?

@ Reactorl
E- @ Line2

.. =l

¥ Cancel | &= -PlI'L"lUDMs |

General | Elements  Attributes |F'Drts | Derived Templates

=10] x|

Reactar
+ | Mame Drescription Configuration [bem Categom Walue Tppe Drefault v alue 110k Diata Reh
Temperature Falze P Double 0°F degree Fahre.. | Pl Point
TermperatureHi Falze Lirnit Double 0°F degree Fahre.. | T able Lo
TermperatureLo Falze Lirit Double 0°F deqgree Fahre.. | T able Lo
Termperature5P Falze Lirit Double 0°F deqgree Fahre.. | T able Lo
* Falze -
Table Lookup Data Reference x|
Table:
Result column: I HighLimnit j
Uit of Meazure: |<Defau|t> [*F] j
4| |

Reactar

Complete 'WHERE Clause:

where
LCaolurnn: Operator Attibute or WValue: AddAnd
r
E quipment j |= j ITemperature j —_—
Add Or

Plant = %% AElement®’ And Line = . \Element®' And Equipment =
HElementX' And ProcessVanable = 'Temperature'

=
=

] Cancel




Step 3: Configure data references to external data

K AFExplorer

File Wiew Help

WDatabase | [ Mew [ Check In

E’i UC2005_TEST

; Models

- Gy Element Templates
...... (3 Boundaries

...... "a Flows

------ @ Measurements
- Gy Modes

2y Distillation
2y Equipment

@y Line

]
------ Bl Others
------ —4 Transfers
= @ Elements
E- @ Modes
El- @ Houston

=~ @ Linel

@ Distillation
@ Reactorl
E- @ Line2

Reactar

=10 %]
v Apply % Cancel | & o= | e |0z |
2| General | Elements Atiibutes |F'Drts | Derived Templates
Reactar
+ | Mame /| Dezcription Configuration [bem Categom Walue Tppe Drefault v alue 110k Diata Reh

Temperature Falze P Double 0°F degree Fahre.. | Pl Point
TermperatureHi Falze Lirnit Double 0°F degree Fahre.. | T able Lo
TermperatureLo Falze Lirit Double 0°F deqgree Fahre.. | T able Lo
Termperature5P Falze Lirit Double 0°F deqgree Fahre.. | T able Lo

* False -

File Yiew Help

“@Datzbase | [ Mew [ CheckIn

o Apply

O % UC2005_TEST

Models

=i % Element Templates

...... [ Boundaries

------ & Flows

------ @ Measurements

3y Modes

@y Distillation

@y Equipment

3y Line

@y Plart

@y Reactor

------ Bl Others

...... & Transfers

= @ Elements

El- @ Modes

B @ Houston

B @ Linel
[H - @ Distillati

| »

% Cancel | 40 = | emUOMs |

Genelall Elements Attributes I Parts |

| AFE=plorer

=[]

Reactor] [~ Show Categaories
+| ¥ |Mame £ | Walue “Walue Type D ata Reference Settings
MaintenanceR... |<Data T able:> Object Table Connection™Provider=5QLOLEDE. 1 ;Pazswn
Fd SerialMum Stiing <Moner
Termperature 158.830703735382 °F Double FI Paint WU CAFWHouston. Line1. Reactor] T UOM=
TermperatureHi | 200 °F Diouble Table Lookup SELECT HighLimit FRORM Limitz 'wHERE P
TermperatureLo |150 °F Double Table Lookup SELECT LowLirnit FROR Limits 'WHERE PI
Termperature5F |170 °F Double Table Lookup SELECT Target FROM Limits WHERE Plar

1 |

|F| eactar]




Step 3: Display the attributes in ProcessBook

i PI ProcessBook - [step3.PDI*]

_{of x|
JJ@ File Edit ‘fiew Inserk Tools Draw Arrange Window Help -|E’|ﬂ
PedE|(8D|sbld|R:z|v s (925 |28 [ &%= sl |
21y B INANOTOrmol+LLLRTEHE ||a=00@ 60X |00 %L
——————————AF Browser ==l 1=l
[uczoos_TEST =1L
@ Elements | 2 Temnlat
— Gy Templted 2447 29 kgid
[SES ements
: 169908 °F
= @ Houston E 33.1558 psia
- @ Linel
i e @ DistillationT 189 228 “F
P e @ Reactorl
= @ Line2
fo @ Dishillation2a,
: @ Distillation2B
‘o @ Reactar? —
—————————AF Property =l ‘
Generall Elements ~Attibutes |F'|:urts I =
Reactor
+ | ¥ | Mame £ |Malue
MaintenanceR... |<Data Table: WorkOrder |Description | Status CLOler | Dz |S’[atus |
. WLI-00006] inspect seny| COMPLETE WyLM-00025] Change purr| COMPLETE]
g SerialMum
Temperature 159.9058344824219 °F
TermperatureHi | 200 °F
TermperatureLo [150 °F |
4] | _ILI B
<] | 4 < [+
Ready server Tme B [@ [T | | 4
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What you just saw....

e Creating references to other systems of reference
e Drag and drop of the simple attributes onto ProcessBook
e Drag and drop of data tables onto ProcessBook

‘ PI ProcessBook - [step3.PDI*] = | Ellﬂl
%Eile Edit Wiew Insert Tools Draw Arrange Window Help ;Iiliﬂ
DDH|§[§1| .}(,E|f.2i§1i|% # |".7 L “$|E @“100% v[||\’7|H'9|'_'|ﬂ jHJ|
& g hANOTorwolvLusReds ||as|coc|emxe|qe |

AF Browser x| =

UC2005_TEST 2|
3 Elements |3y Templat
—s EI|C§temDaES| 2447 29 kgfd

ements
: 159.906 °F
= @ Houston 33.1558 psia
Bl @ Linel
- @ Distillation H 189.228 °F
o =t .
o I ——
i @ Distlation24 “ ] ?"
@ Distilation2E
e @ Reactor2 i E 1
AF Propert: Alxl
General | Elements  Attributes IF'Ulls I =
Reactorl
+| | Mame /|| Walue
MaintenanceR... [<Data Tabler |Wurk0rder |Descripti0n |Status | |Wurk0rder |Descriptiun |Slatus |
ST T e FWLMODODB] inspect sen COMPLETE] FWLM-00025] Change purr| COMPLETE]
enalum
Temperature 159.905344824219 °F
TemperatureHi | 200 °F
Temperaturelo [150 °F |
K — = —
ll I _>l_I « P
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Step 4: Configure Calculation, Rollups

Formula Configuration

—Data Feference Configuration

Add to Definitions

Variable  Attribute Urit of Meazure
I"I ITemperature j |<Defau|t> [°F]j

A=Temperature 5P
C=TemperatureHi

D=TemperatureLo
B=Temperature

Eemove Selected |

Remaove all

[~ Default Values Sllowed

x|

— Formula Configuration
Click available buttons or operators.

Sdd Eormula to) Caleulation Sequence

Wariables Dperators Functions

A ﬂ = il abz ﬂ
B + acos

[ - azin

D * atan

E j /! ;I ceiling j
Farmula |

Caleulation Sequence:

1-abs([B-4)/(C-D]]

Femove Selected | Remove &l |

Edt Selected |

—Rezult

Unit of Meazure: |<N|:|ne>
Firirnurm: I
b i

—

Evelhels | ﬂgﬂullup Data Reference

| Categary: |[=m"

Calculation: I g

[~ Becurse sub-children

Ok

Cancel |




Step 4: Configure Calculation, Rollups

I AFExplorer

File Wiew Help
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Step 4: Configure Calculation, Rollups

=T
File Wew Help
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Step 4: Configure in ProcessBook

| PI ProcessBook - [step4.PDI*]

%Eile Edit Yiew Insert Tools Draw Arrange Window Help
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Deployment: Creating a second plant

| AFExplorer

File Wiew Help
’iDatabase | [ Mew ﬁCheckln
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Maintenance: Changing the Equipment

"8 Datahase | Ol Mew [l Check In

Ed AFExplorer
File Yiew Help
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Demonstration Summary:

e An interesting application can be quickly configured

e The data comes from many sources

— Pl and external systems (Limits, Maintenance, Planning)

e Application includes configured calculations

— Performance, Production vs. Plan

— Logic is applied through the asset relationships

e The model information was applied to ProcessBook

— Time-Series and relational data from business systems

e Simple deployment and maintenance
e Ensures one version of the truth across your operations




Foundation is...

An evolution of RtPM platform to help you
provide more value from PI

e Like Mission Control, Foundation organizes a variety
of data in a way that helps you solve problems

e Foundation is a configurable:

— Logical enterprise asset model

- Include relationships between the assets
-~ Way to organize and access all data, whether stored in PI or not

e Foundation:

— Facilitates agile, incremental projects

— Extends reach of RtPM-based solutions to include external
assets and data




