AVA. AVA AVAVAVAVAVAVAVAVAY VA
A  AVAVAVAVAVAVAVAVAVAY AV
VAVAVAVAVAVAVAVAVAVAVAY  V
AVAVAVAVAVAVAVAVAVAVAVAY
JAVAVAVAVAVAVAV .
VAV Avavavav  The Pl System — Enterprise
;' AVA VAY . .
VAVAVA Manufacturing Intelligence

V VY
% Infrastructure

VAV W&
AVAVA

WAVAVAV Presented by
AVAV Curt Hertler
VAV
AVA
VAV

A A
VvV AV
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JAVAVAY
\VAV Enterprise Manufacturing
Intelligence (EMI)

“Manufacturing Intelligence (M), also
known as Enterprise Manufacturing
Intelligence (EMI), software delivers
real-time information about
manufacturing processes to help
businesses optimize the performance
of these processes as well as
manufacturing yields. Ml software
gathers and analyzes production data,
provides role-based visualization, and
helps manufacturers reduce waste. The
software also enables the improvement
of manufacturing processes,
identification of best practices, and the
ability to respond to exceptions and
events.”

Source: Manufacturing Automation

THE BUSINESS VALUE OF TECHNOLOGY

Are Your Apps
Smart Enough?

Until embedded BI can tap
i sactions

action

“If application vendors succeed in
delivering real-time transactional insight
with reduced information management

infrastructure, it would be a game changer.”

© Copyright 2011 OSlsoft, LLC A
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\VAV Manufacturing Intelligence:
[%X EMI Definition Condensed « Delivers real-time information about

manufacturing processes

» Gathers and analyzes production
data

y

* Provides role-based visualization

Delivered Value:

» Optimize process performance and
manufacturing yields

* Reduce waste

* Improve manufacturing processes
« [dentification of best practices

* Respond to exceptions and events

© Copyright 2011 OSlsoft, LLC A
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AV Core Functions of EMI
\/'\

y

 Aggregation: Making available data from many sources, most often
databases.

« Contextualization: Providing a structure, or model, for the data that will
help users find what they need. Usually a folder tree utilizing a hierarchy
such as the ISA-95 standard.

« Analysis: Enabling users to analyze data across sources and especially
across production sites. This often includes the ability for true ad hoc
reporting.

* Visualization: Providing tools to create visual summaries of the data to

alert decision makers and call attention to the most important information
of the moment. The most common visualization tool is the dashboard.

- Propagation: Automating the transfer of data from the plant-floor up to
enterprise-level systems such as SAP, or vice versa.

Source: AMR Research
© Copyright 2011 OSlsoft, LLC



Making available data from many sources, most often databases.

AV Aggregation — Enterprise Challenges

} Variable Process Contr
ISA 595 System Lands

Business Planning & Logistics

Typlcal PLC

Vendors
' H Vendor A
... Control Control Control & Vendor B
i Vendor C
ki Vendor D
ki Vendor E




Making available data from many sources, most often databases.

%X Aggregation — Pl System Data Infrastructure

ISA S95

z‘g_ OSlsoft. P| System

Pl Data Access

AW ANy

i‘( OS|SOft Real-Time Data Infrastructure
.

< Common Data Presentation Layer

Pl Servef Pl AF Pl EF

Downtime

A
Batch

ot
Batch Continuous Discrete ‘ -
Control Control Control Startup
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VA

y

Pl AF allows you to tie asset
properties to your data
— Static values, Pl Tags from

multiple PI Servers, static or
linked Tables

— Custom data references to other
data sources
« MES, other historians, LIMS,
Maximo, etc.
Pl EF leverages PI AF
functionality, but will add an EF /
Batch Context

— Reference LIMS data associated
with a batch.

ggregation — Referenced Data Sources

Making available data from many sources, most often databases.

| General I Chid Event Frames I Referenced Blements  Aftrbutes |

| Fitar Mame:
|I ¢ @ Name 2 Value Description:
5 x|
TestCode assayresult stringresult HighLimit Low Limit status =1 —_:i
3 .. | KF1-1001[001] 01 0 NC
.. | GC1-1001[002] 4 3 NC
. |HPLC11-1001003] 1 07 NC BE|
.. | PH1-1001[004] 248 222 NC vI
GC1-1002{002] 72 64 NC I
.. | CELL1-1002[003] 5 1] NC
.. | 5G1-1002[004] 3 25 NC |
["SELE
. | ML1-1002(005] 6 4 NC Hate.
.. | HPLC11-1002[006] 436 400 NC
. | PH1-1002{007] 02 0 NC
ftCode, 7
KF1-1003[001] 240 220 NC ;4
E
4 I de =
L)
‘ coen_|
4
T TV ETET
rd =] Step Deactivated Teminal Step
B System Message
& (=1 Unit Procedure Finished |0
4 =] Unit Procedure Started |0

© Copyright 2011 OSlsoft, LLC ‘




WNA' Providing a structure, or model, for the data that will help users find what they need.

VAV

y

AV Contextualization
\/'\

* PIAF provides a configurable and flexible data abstraction model to help
different users easily find information they need to make decisions

Pl AF

Physical / Logical Process Connectivity

—@ Company A
D--vﬂ Site 1
U--w@ ABC Concentrator
{ [ (§ Concentrator
- Site 2 North
= & Concentrator
i @ Final Grind
.,J (@ Primary Mill Discharge|

EJ~~~- ﬂ Pm'nary Mill Feed

B (2] Last inspection | 1/1/2007 12:00:00 AM
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WA'A' Enabling users to analyze data across sources and especially across production sites.

'Av A n al yS I S 1) P ProcessBaok - Tank Inventorypil M . T . T -

BB File Edit View Inset Tools Draw Amange Window Help

. BN=2" RREWE-Y @2 &K B 1% - X2
Inventory — Region Level 2w C—
":  [8M/2011 392011 B0 @ b » 5 = =y - C:\FilesforVBC\AF Databases from VM\Inventory Tracking\Tank Inventory.pdi

5 - = Element Relative Display
Q inertory Momsgermert- P oo Bnee T

File Edit View Go Tools Help
78 Database [%]QueryDate ~ | () Back ) B, Checkin ¥ v [2] |3 NewElement ~ - New Attribute

Inventory Management

9194 kbbl  424.4kbbl 3,478.9 kbbl 406.7 kbbl
T T T T T T T T
1 1 1| 1 1 I 1 1

l‘

E~NOoRD/[Yx

& Bements

= [ Generol | Chid Bements | Atrbues | Pots | Version|
<None>

I

Group by: [7] Template
[Frer £ -]

[Ater £ ][] Neme:

[ sarGame a|Value ]| | Descrpton: TelNeme e Toen 9[- _ _ i
E/Cmmdﬂiesat Region Corfiguration tem' || | @../m| @ SDand P Co. Supply, Distibution, ... - - i L — - -
8| =] Asphatt Volum: 3101057 kel Categories 1 B+ | & Regions Distribution Regions
Distilate Volume 96.3304 kbbl Defautt JOM: A - Distribution Region
Ethanol Volume 4246738 kbbl P Supply and Distrbutio
] Gasoline Volume | 913.5689 kbbl T
£ SDUEn Yolses 02250 Product Tank Gasoline Ethanol  Distillate  Asphalt
i = — Product Sphere
8 (2] Asphatt Vol 4100867 kbbl CategoryName=Vo (5] =
Asphatt Volume egoryName=Vo o @ 52 ProdciSoher Volume History
B Volume Distilate &
B B T Bl @ 804 Product Tank =
&= istillat =
isilate Volume | iz} PR T SR T P ke SRS A TSR TR BN AL E Asphalt Volume
B Volume Bthanol =
8 @ HFE150 | Product Tank l2gg 406.668
B (=] Bhanol Volume | 424 6738 Kkbbl > L
@) @ RS Tank Product Tank < E.Distillate Volume
B Volume Gasoine 12395
8 @ 1301 Product Tark 3478.86
B (=] Gasoine Volume | 913.5639 kbl
1895 + E.Ethanol Volume
= B8 5 Brasi 1 Supply and Distibutio
[ &) Unted Kingdom B Volume Other 424.444
- @ North America i (=] Other Volume 470.8248 kbbl -8 g China Supply and Distributio... 11395 ENE
- @ South America &-{m & Japan Supply and Distrbutio... < E.Gasoline Volume
- @ Scheduler Desk 919,053
- (@ Distribution Region - &P Singapore Supply and Distributio... 395 e
B8] 4 Euope Distrbution Region
& Bements a 5/16/2011 8:21:44 AM 5/16/2011 4:21:44 PM
TS @8 @ Noth Ameica  Distrbution Region A
] Library -8 @ South America Distribution Region - = = —
inUnitof Neasure Select the Connector symbol tool Server Time

@ myPL

R Rollup Pl Data Reference

Australasia Modified:11/11/2010 9:24:50 AM. Version: 1/1/1970 12:00:00 AM, Revision 2
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Providing tools to create visual summaries of the data to alert decision makers and call attention to
mv the most important information of the moment.

{%’ Visualization — Pl WebParts & Microsoft SharePoint

RefineryCo
' Casper Refinery

@ Refi 5 @rp Per to Pl @ RiTi F}_J More Eyes on PI » PowerPivot Gallery » Fuel Gas Utilization and Benchmarking Report.xlsx
efinery Processes > rocess Performance to Plan hs imey
RefiningCo q Micrasoft Excel Web App
=N i WAFinnyH
&/) Measurement . Target  Units % Below %% On % Above = (] Open in Excel | @ editinBrowser [0ata - HhFing
Billings Refinery Heavy Naptha Endpoint 395 Deg F 16% 80% 4% ime a 2 c 5 c E G "
&) Wacuum Heater Duty 6.9 MMBTU/Hr 0% 80% 20% 4/11/2008
Bl Casper Refinery Kerosene Draw Rate 4.5 MPED 5% 96% 1% 4/11/2008 Corporate Fuel Gas Consumption
1d : Crude Charge Rate 205 MPED 29% 97% 0% 4/11/2008 { 1
ﬁ) Caoking 4/11/2008 ] 2 e - Fuel Gas Volume KFt3 Column Labels| ~
Crude Yac Units - . 4f11/2008 ] 3 Row Labels - [Cracking Distilling Extruding Milling Grand Total
q;) @ Process Overview 4 = Houston 121,818 54,812 98,063 274,694
q;) FecH Procedure] ® [snifz | Boiler 108,161 10,049 26,473 144,624
ﬁ) Isomerization b T - 6 o Heater 13,657 44,763 71,590 130,010
: i n i ] Type  Mam: Shift 3 .
cr) Reforming UL R 7 = Little Rock 24,952 63,409 108,361
L P Nl [ W) oOper 8 Boiler 9,464 18,646 28,110
frn) i ’ @ shit 9 Equipment & Heater 35,488 44,763 80,251
& Denver Refinery i 10 = Tucson 125,455 36,175 92,188 253,819
-n’) ) shut;, Bolley Boiler 107,410 17,321 38,036 162,767
. = Add new {12 Heater 18,045 18,854 54,152 91,052
@ Pump Run-Time Hours 13 = Wichita 91,865 45,170 44,546 181,581
Descriptor Current State @ RitTabld * Boiler 57,075 18,199 8,468 83,741
= & e — Heater 34,790 26,971 36,078 97,840
D?.;Svse,qne [ | | DrawingM{ 16 Grand Total 339,138 126,297 162,767 190,252 818,454
Kerosene O 01-E456-7817
Draw B 01-E378-568 -
Hevy, ® &
A —— === =
Draw & 8 Resid 01-E345-595;
nvvhth a b 122 01-E569-2322
rhihe N e i
Draw B 7% 01E346-34 5 illing
= Extruding
= upistilling
26 mcracking
27
28
29
30
= Boiler | Heater | Boiler | Heater | Boiler | Heater | Boiler | Heater
lﬁl Houston Little Rock Tucson Wichita

Executives Engineers Operators Analysts © Copy@ifareBpinCE$6for 2aD7



Providing tools to create visual summaries of the data to alert decision makers and call attention to
the most important information of the moment.

VAV
{#V Visualization — Pl WebParts & Microsoft SharePoint

| serttime im0 ) EndTime Gsmoie . O ol «| »|
’ (4
@ Select an Operation Start Time -~ [E] Excel Web Access - BioPharma Factory 1 Batch Trend Calcs
!::| _] il >| | Open - FAFind
A SubBatchPath A B B D E F G H 1 K L M N o Pl a R s 7 u v W X

BioPharma Plant: Factory 1 - UP_MP_FORM Batch Trend Calcs
PARAMETER: CONT.L

\OP_MP_RM_CHARGE:1-1
\OP_MP_QS_CHARGE:1-1
\OP_MP_SETUP:1-1\ACQ_REL:1-1
\OP_MP_SETUP:1-1\SETUP:1-1
\OP_MP_SETUP:1-1
\TK_PRESS_TEST:1-1
\OP_MP_SETUP:1-1\SETUP:2-1
\OP_MP_WFI_CHARGE:1-1
\CHARGE_WATER:1-1
\OP_MP_WFI_CHARGE:1-1
\AGITATE:1-1

# Batches: 45

1
2

3 START TIME: 2010-01-01T00:00:00

a4 END TIME: 2010-02-05T00:00:00

s CONT.Level
6

s

9

CYCLE TIME
| AVG | 10.3 | AVG | | 38.2 | | 52.8 || 67.3 || 29.1 || 7.1 |

|Symbol Legend
75-100% - Highest Quartile
10 O 2575%

)@

Showing 1 to 10 of 17

@ Select an Operation End Time - |11 @  0-25% - Lowest Quartile
12
=] = =] =
_] _I _I _I 13 BATCH ID UNIT CYCLE TIME BATCH ID | Pl MAX

# SubBatchPath

\OP_MP_WFI_CHARGE:1-1\COOL:1- 14

\OP MP_RM_CHARGE:1-1
\AGITATE:1-1
\OP MP RM_¢ CHARGE 1-1

e \OP MP RM_¢ CHARG :1-1
\AGITATE:2-1

\AGITATE:1-1
\OP_MP_QS_CHARGE:1-1
\ALARM_SET:1-1

\OP_MP_QS_CHARGE:1-1\COOL:1-1 | 23
Showing 11 to 17 of 17 | 24

MP_20100203_141142

MP_20100203_141107

MP_20100202_202757

MP_20100202_162321

MP_20100202_120858

MP_20100202_120617

MP_20100202_104211

MP_20100202_093418

MP_20100202_085624

MP_20100202_082949

MP_20100202_082637

MP_20100203_141142

MP_20100203_141107

MP_20100202_202757

MP_20100202_162321

MP_20100202_120858

MP_20100202_120617

MP_20100202_104211

MP_20100202_093418

MP_20100202_085624

MP_20100202_082949

MP_20100202_082637

25 MP_20100126_102252 MP_20100126_102252
@ Select a ParametertoTrend -~ |6 MP_20100126_102228 MP_20100126_102228
A Parameter 27 MP_20100126_071727 MP_20100126_071727

A CONT.Level :

CONT.Pressure
CONT.Temp
CONT.Weight.Gross
CONT.Weight.Net
CONT.Weight.Tare

Web Page Links

MP_20100125_200641

MP_20100125_200618

MP 20100115 131004

MP_20100125_200641

MP_20100125_200618

MP_ 20100115 131004

Pl STDEV
6.3




Automating the transfer of data from the plant-floor up to enterprise-level systems such as SAP &

Maximo, or vice versa.

{%X Propagation — Pl AF, Pl Notifications, Pl Data Access

y

Condition Assessment

OPERATING
PARAMETERS

Running or
Idle €

Pressure
Temperature
Rpm
Vibration

Qil level

(‘x Pl System

EQUIPMENT

Pl Notifications

Data

PI Notification
Triggers

—

Acknowledgment

OPTIONAL

or

WorkOrder
Trigger

Acknowledgment

OPTIONAL

Measurements

CRON TAS

WORK ORDER
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%X Core Functions of EMI — Satisfied by the Pl System

6 Aggregation
@ Contextualization

OIS
e

CEEIZEN
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\/\4
AV How is the Pl System different?
VA

@ » True Enterprise View & Management
— PI AF Element Templates
) oo AN
— PI AF Unit of Measure
— Enterprise Deployment Options
@ AEWAIS
_  Infrastructure Approach to EMI
— Reactive vs. Proactive
Q) o
) o

y

Core Functions of EMI

© Copyright 2011 OSlsoft, LLC A
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\VAV |
AV Enterprise Management — Pl AF Element Templates -

}A « Standardize across your enterprise — common asset model

« Maintain many elements with your template and grow your Pl AF
database as an analysis tool over time

« Leverage templates in analytics/calculations, notifications, reports,
visualization, and integration with other systems.

hiaedandl BUITer-Tanic e e (@ _PITag: TNKOO3TEMPPY
T - l l | Temperature
Geneca Alituse Tenglai: | P —  Elements
8- _J Categoties i
Attribute @ PITag: TNKOO3.TEMP.PV
=) 0 Templates - 2 \Temperzture( R
B~ (g Eleernrt Terplates I
(G Bag Staten Name .
(@ BroResctor Tark I’ :;:::;‘:wre (@ PITag: TNKOO3.TEMP.PV
(@ Buffes Prep Room S Alatm_Fiter :
o .
gm;c T:'*rem o qla] 13:;:’:;; 7@ PITag: TNKOO3.DRAIN.PV
& Transfer Panel 8 5 Phasetfene
I Attribute e Query: SELECT CAPACITY
-~ G§ Wewhi Dispense Room c) 4 Tempecsture Ca;;citye SQLServer FRom TANKS WHERE ...
=] $ Model Templates 4 TOMO
%] Butee Ha @ Attribute .. . Query: TOP 1 PRODUCT IN
B " Transler Templates Contents XM pRODUCTION WHERE ...
2 Erumerstion Sets 3
6 ?daeﬂcc Types Gl Barch_Evert
& Phaze/Patameter
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VAV

JAV. Enterprise Management — Pl EF Templates
VA

y

« Standardize on Event Frame
templates across the
Enterprise for a variety of
use cases:

— Shift Analysis
— Startup / Shutdown

— Downtime & Overall
Equipment Effectiveness
(OEE)

— Excursions
— Alarms & Events
— Batch

ries
p -
% Analysis Templates
T e |N!me 4 Description Type
. = B Bio Equipment Downtime
[£7] Event Frame Temp
8- 1 Bio ar 3 BioReactor Downtim Event Frame
|~ Fy Corective Action |54 Incubator Downtime Event Frame
B3 |y downtime
E}- 24 Incubator Downt | Wave BioReactor Downtime Event Frame
| 1~ |3y Comective Action ©  DownT:
B~ |5y PICampaign wnlime
=] % PlBatch H% BioReactor Downtim Event Frame
B 1 PlUntBatch Tme T Fram
E)- 1 PlSubBatch Fa mo Torpla ot
2] 154 PISubBatch E  PIBDETemplates
B~ 15 $88Procedure PlBatch Evert Fram
- 13 588UntProcedure H 2
B 12 SBEOperation 4 PiCampaign Event Frame
B 5§ 588Phase -
™ |3 SB8PhaseState 158 PiSubBatch Event Frame
o )3y SBEPhasestep 134 PlUnitBatch Event Frame
& P?m ‘Wave BioReactor Downtime 5 PowerPlart Dowrtime
B |2y Condenser Downtime
I~ |3 Comective Action 15 Condeniser Downtime Event Frame
Fsg Down Tm.'le Te'"pla?e 134 Gas Turbine Downtime Event Frame
- |3 Gas Turbine Downtime
- | HRSG Downtime 3 HRSG Downtime Event Frame
e p?n Steam Turbine Downtime T
| o Toniter |54 Steam Turbine Downtime Event Frame
—‘ Transfer Templates +[I|E 588BatchTemplates
g — | 4 5880peration Event Frame
(9 Elements 154 S88Phase Event Frame
2 Event Frames 154 S88PhaseState Event Frame
[ | e s
= Unit of Measure 154 S88Procedure Event Frame
Gk Model Analyses 1 588UnitProcedure Event Frame
20 Event Frame Templates
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\/\4
{%X Enterprise Management — AF Unit of Measure

___4
% AMIDemo2007 - Pl System Explorer

Fle Edt Vew Go Hep
@ Database [TQueryDate - | (DBack ) |, Chekln 27 « |¢] | ciNew Class caNewUOM | 5

p -
Class Al name Sobreviation Class Canonical Reference
(= Angular Velocty = British themal unit Bu Enengy 1055.05585262)  1055.05585262 J
BAea = calore cal Energy 41868 41868
=3 Densty Smo\u G Energy 1000000000J 1000000000 J
(=3 Dynamic Viscosty joue J Energy 1J
=5 Blectnc Charge =iiacalorie keal Erergy 418684 1000 cal
(=3 Bectric Curent ‘=1 kilojoule kd Energy 10004 10004
2 Bectric Potertial enkiowatt hour KWh Enengy 36000004 3600000.J
(= Energy =Dmega watts hour MWh Energy 3604 0.0001 kWh
(== Energy Cost ™ megajoule M Energy 1000000 J 1000000 J
[SHFOE Mass @3 MegaWatt: MW Energy 36004 0.001 kWh
::QFOEVQMW enmilion British thermal unit MM Btu Energy 1055055852.62J 1000000 Bru
?Fome ‘@nmiion calore MMcal Energy 41868004 1000000 cal
(&3 Frequency = Teralh TWh Energy 3600000 J 1000 MW
(3 Heat Capacity ==Tons Tons Energy 008789615252 8.33E-05 By
(= Heat Transfer Coefficient ‘=Dwatt hour Wh Energy 36004 0.001 kWh
S Length D watt second Wi Energy 1 1]
(=3 Luminous Intensity
= Mass
2 Mass Fow Rat
(== Molar Flow Rat
(=2 Molar Volume (Nomal)
(=3 Molar Volume (Standard)
?Ma’wﬁ* Abbreviation MWh
gm Descripion mega watts hour
. . 3 Plane Angle Canonical UOM: [jode |

 Automatic conversion of UOMs o I 3

(&= Pressure (Gauge) Type
of the same class Sawer M s O Fomis
. E bl i H ERato Factor: [0.0001
nables cross site comparison S Spechc Erery ;
R i 2 Specific Gravty Offset: [0

« UOMs are extensible (define your e T

(=3 Temperature (Deka)

own through code) '
© Copyright 2011 OSlsoft, LLC A



JAVAVAV

\/\4

AV Deploy Pl AF with the Enterprise in Mind

WA wik £

y

* Pl AF supports referencing data

across multiple PI Servers & Think Globally, Implement Locally
systems AF XML Export/Import
* Pl AF Supports bOth Central Enterprise Level AUtOMALIC m—

Manual ===

(Enterprise) and local (Site)
deployments with several
synchronization options

— AF HA (Replication)

— AF XML Export/Import

— AF Builder Export/Import

— AF Data Access Custom App

— More options in the future
R/W
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Why did it take so long to
notice?

What did it take for the
customer to find this trend
and identify this problem?

With tens of thousands of
tags in a typical Pl System,
how many other
opportunities are going
unnoticed?

Infrastructure Approach to EMI

Fuel flow spikes
discovered costing

Reactive or Proactive?

$93,000 / year
No. 1 Engine Fuel Flow
3900 + KYMA_ME_FUEL_FLOW
13800 ] 3364.8
3700
13600
13500
T | I L |
Main Engine Fuel Flow
13200 6414 ~ + KYMA_ME_FUEL_FLOW
N 33230
2400 [\ l
3000 f \
7/14/2007 8:00:00 PM 7/14/2007 10: / WaSted
Fuel Gas
4300
AN
N
199

7/14/2007 8:25:55 PM 6.17 minutes 7/14/2007 8:32:05 PM

-
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Infrastructure Approach to EMI

Web Service

No. 1 Engine Fuel Flow

3900
3800

3700

3000

7/14/2007 8:00:00 PM

7/14/2007 10:30:00 PM

« KYMA_ME_FUEL_FLOW
3364.8

Root Cause

Pl Notifications

Reactive or Proactive?

L

O i@ [

PI Notifications IM Service - |\SL3ITPIAFO1\TT\Sites Depository\OAK\Servers\Darcdevil\Notifications[Dis... - = X

B

@ Daniel Thompson ®
@ PI Notifications IM Service ®

dlicking on hyperiinks. Only do so if the link is from a
trusted source, you are expecting it in the context of your
M conversation, and you have verified its legitimacy with
the sender!

WSL3ITPIAFO1\IT\Sites
Depository\ 0AK\Servers\Daredevil Notifications[ Disk Space
Low on Daradevi] generated a new notification event.

Name: Disk Space Low on Daredevi
Server: SL3ITPIAFOL

Database: IT

Start Time: 10/19/2009 1:20:34 PM
Trigger Time: 10/18/2009 1:20:34 PM
Target: \\SLIITPIAFOINIT\Stes
n.

mrcitand AMA Camamred Narn
Last message received on 10/19/2009 at 1:18 PM.

e

|[>

3

A
@ 0OSlsoft Start |10/19/2009 1:20:34 PM End ’*—7
[ RIS
Plotd

£33 FBE 8

&

Tocee- [Vatarlinh N AK Naredenil | naicalliski v
< I
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WA
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No. 1 Engine Fuel Flow

3900
3800

3700

3200

2100

3000

7/14/2007 8:00:00 PM

7/14/2007 10:30:00 PM

« KYMA_ME_FUEL_FLOW
3364.8

Root Cause

TARGET
FUEL
FLOW

Process Knowledge,
Transparent Accountability

pproach to EMI

How many solutions are implemented at a single site but the
‘best practice’ is never formalized and replicated to other sites?

—————

Fuel Flow
Fuel Flow.Target
Fuel Flow.[Root Cause]

Fuel Flow.[KPIs]

Articulated, Defined, & Scalable Across

Standardized Enterprise

© Copyright 2011 OSlsoft, LLC A



JAVAVAY

\VAV
AV Reduced Information Management Infrastructure

VA

y

« The “E” in EMI is Enterprise

— How many Manufacturing Intelligence applications enable you to spread
your ‘intelligence’ across the Enterprise?

 The Pl System enables you to scale the EMI Infrastructure across the
Enterprise.
— Replication of solutions/applications/analytics/displays/reports/Bl
— Rollup and Enterprise views
— Ease of accessibility to information for ALL users

 Reduced ...
— Cost of Ownership & Maintenance
— Cost of Curiosity that enables Value Discovery across the Enterprise

© Copyright 2011 OSlsoft, LLC A
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VAV

y

AV Conclusions
\/'\

« Value from Manufacturing
Intelligence (and BI) requires
Real-Time Insight

« The PI System fulfills all the
required functions of Enterprise
Manufacturing Intelligence

“If application vendors succeed in
delivering real-time transactional
Insight with reduced information
management infrastructure, it
would be a game changer.”

The PI System:

* Delivers real-time information about
manufacturing processes

» Gathers and analyzes production
data

* Provides role-based visualization

* Reduces the information
management infrastructure for EMI

Delivered Value:

» Optimize process performance and
manufacturing yields

* Reduce waste

* Improve manufacturing processes
« [dentification of best practices

* Respond to exceptions and events

© Copyright 2011 OSlsoft, LLC A

» Game changer!!!
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Thank you
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