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Traditronal Thinking!
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100 years of Traditional Thinking.....

OSlsoft.



....and a Strategic Partnership.....

Rockwell
( OSlsoft Automation
Technology Leadership and Leadership in Automation
World-Class Pl System and Information Solutions
Technology Provider Solution Provider
Process and Data Automation and Controls
Management Expertise Expertise

Data Historian Infrastructure Discrete and Hybrid

OSlsoft.



....1to attack a “Not So Traditional” World

Make-to-Order not Make-to-Stock
Plant focus to Supply Chain
Blend of all my data

Critical-to-Quality (CTQ) Analysis for product,
process and operational workflows
Near Real Time Operations Analytics to support

Predictive alarming
Lean Workflows
CAPA events

WIP resource status

Adaptive Global Manufacturing

OSlsoft.



Never Short on €Challenges!

Reduced Mfg Cost

28%
Improve Quality

| , : 48%
Reduce Mfg Lead Time 36%
Reduce FG Inventory | 18%
29%
Improve Schedule Compliance 28%
PAR

.BEST IN CLASS

TOP THREE
Improve Throughput
21% .OTHERS

Reduce Raw Material Inventory )
O,
14% s

Reduce WIP Inventory

SYTEMATIC EVENT DATA COLLECTION IS A MUST!

Source: Aberdeen Group, Mfg Perf Mgt2, 2006
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But it’s much larger than your plant

Supply Chair

ntegratior

Suppliers \ |

‘.‘ :
The:Fac
SN ac
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Climb eut of the hox

Convergence and the Connected Enterprise

Operations Management (OM)

Increased Profitability

Cost to Profit

OSlsoft. © 2008 OSlsoft, Inc. | Company Confidential 10
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Reckwelll Autemation and' ©OSIsoft

ION & PERFORMANCE SU

TEGRATED PR( uctT | ) TE
7 - : N A TN —
- ) r

Data Management

FactoryTalk Historian

Rockwell
. Autfomation

OSlsoft.


http://raeng-sharepoint/sites/RockwellSoftware/Product Screen Captures/FT_Splash_Historian.bmp

Rockwell Automation Selutions —

Integrated/Architecture — The Expanded/\Vision

Plant-Wide

L SCM|ERP|CRM|PLM ...
Information

Interoperability

Design & Production Data Quality & Asset Performance
Configuration Management Management Compliance Management & Visibility

— Integrated Architecture

Control [ Process Batch Drive | Motion Discrete
Systems % Control Control Systems Control Control

Al Partners

Machines\é{ : p Roclkwell “wm
Processes Expertise  Services & Support Automation
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Rich set ofi Clients and Interfaces

Utilizing existing OSlsoft Clients

ProcessBook
DataLink

Interfacing to Rockwell Clients

FactoryTalk View HMI
Incuity EMI

Extending the Technology into FactoryTalk

Control and Production Model (i.e S88/S95)
More capabilities for Discrete and Hybrid solutions

OSlsoft.



Distributed Historian Strategy.

\I\TW\ | = B
~

. ENTERPRISE

SITE

3 tiered historian
*Aggregating data upward
*Auto-discover sources downward

*Auto-configure tags

;
|‘ PROCESS E

Pervasive Information Across Enterprise, Site, Machine/Device

-Performance and Scalability
SHIPPING

PACKAGING -3rd party connectivity

OSISOft, © 2008 OSlsoft, Inc. | Company Confidential 17



FactoryTalk Histerian Machine Edition

Machine Edition
Based on “OSI PI Inside”
Module based Historian

Backplane speed data
collection

More granular data

Solid State data collection
on NAND Flash

Interfaces with existing Pl
Installations

OSISOfts © 2008 OSlsoft, Inc. | Company Confidential 19



Platform Architecture

Trend > ] <Reports
KPIs > T = T
F3
Excel > <Dashboard EAI SOA  Data RoIIup

¥

— | Production Data
<€ > x
@ Process Data
_

FactoryTalk Platform

aa
7

A {
UDT Definitions*
Single Operator Interface o Structured Data* Self Discovery*
Alarm & Events Alarm & Events

/ Self Discovery

j

Mobile HMI 3'd Party Controllers Control Logix Historian ME*
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[Feeling under Pressure? 1o reach your goals?

Implement continuous improvement
programs

Optimize asset utilization

Increase wsibility across manufacturing
operations

Optimize material utilization

Improve response time to adverse events

Increase product velocity

OSlsoft.

-

al0% 75%
Source: Aberdeen Group, January 2008
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Manufacturing Operations: DrVers

The look of Today’s Hybrid plants e
Explosion of SKUs - high mix - MTO Visioiliy
Brand and margin protection Smaler Lot Sizes
Regulation across the supply chain Promised Delvery
Balancing execution with utilization Adopting

MTO/BTO
gegu:amry

And today’s Discrete factories p

MNFI
Continuing the “pull” move with MTO/BTO

. . . Synchronize with

Quality, Visibility, Delivery other Plants
Small lot sizes Prolferation
Compl lance Warranty Recall
Management
Financial ROI

0% 20% 40% 60% B80%

Strategic Reasons for CPM Acquisition
Source: ARC Survey of Manufacturers, Discrete/Hybrid Industries

OSlsoft. © 2008 OSlsoft, Inc. | Company Confidential 24



What Metrics are Actienable vs. Status?

Profitability Audience:

CFO, CEO

c =]
2 orporat S
= ( : ®
S Financials 2 Plant Accounting,
D S Finance
o Q
o
. S
o =
~—*
= <
Y Aggregated Financial ~  Plant Management,
o & Operations Metrics ©  Operations
o Q Management
= o
©
O
=,
o
>

Operators, Supervisors,
v Quality, Engineers,
Technicians

Operations-level KPIs &
Dynamic Performance Metrics

Source: MESA Metrics that Matter Guidebook &
Framework © 2006 MESA International
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Enterprise Manufactunmny ' Intelligence

/f?

cosT-easep  CONTEXTUALIZE

e.g. Capable/Profitable to PromlyZ((\i

SPECIFICATIONS

[~

MATERIAL v
& PRODUCT ’
FLOWS

PRODUCTION MODELS, \

MODELS

BUSINESS ‘Rio rm
Vib

RULES Jemand

ORDERS rformance

,"'@

orrelations between equipment data
d product data

RECIPES/ BOMS ‘
& RO ’

EQUIPMENT
& ASSET

INSTRUMEN 4'

Increasing Strategic Value to the

Enterprise

DEVICE I/
TAGS

OSlsoft.

Operating data transformed into asset
performance KPIs

ISTRISISTRINIS

N

Source: AMR Research Benchmark Analytix

27
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Traditional Selutions

Discrete and! Hybrid Processes

Immediate view of compound KPI’s
Yield, CpK or OEE

KPI Aggregation across multiple sites
(Cycle Times, Energy, OTDs Missed )

Rapid_calculation of complex KPI's p - P:f 5 dV
Real-time CTQ 4m)°r,’r,

* Predictive impact/deviation detection N
« Manufacturing plant today require both e i

types of data storage systems

Cie de Pew Fgvortes  Jook b
Qo - O X (B D D sewch Jrrauees @reds &) 13- L 3 Fe
dress | @) = Chart A,
[open[cioze [Logea | Lopatr | Change Uses |Chanpe | | [Stanus Bor [toun |
DATASWEEP” ComplainuCAPA/Incident Administrator ! H § !
— o
Filter: | PUBLIC_ALL_CAPA F4cH | ] Y T2 v = nepaes [ 2L i
| e 172002 1006 s T

D D (&) 2 =2 < = - b ey L2 10
cident CrongeID  Stwus State Oewte R Emwi Feport
Mmbov 1 m I Sme | wmm- I Staon | Staus [ Toe T Category | OmmacGrous | et | asspneeOn
‘:WMO CAPA | NORMAL B Capa nfste CAPA REVIEWY 51 CAPA nternal
CAPADD: CAPA HORMAL 03 Revew CAPA | CREATED uty bate nternal
Capan | CaAPA | NORMAL | Base Cipa  InBxaCAPA | ACTVE Cower xmu-»a Produst  Geoup CAPA_Users  1Jser capa_spocialist  Oroup CAPA_ U
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Cycle Time Analysis

Breakout of batches is the same as the chart (Unit Procedures,
Operations or Phases)

Average, Minimum and Maximum times are based on the batches
Included for the given filter criteria

For each Batch ID, times below the average appear in Red and
times above the average in Green

Report Mame: |CycIeTirneCompareByFormuIa-Phases j Generate Modify Parameters I” Full Screen M
5 5 5 5 5 5 5 5 5 5

1] 1] 1] 1] 1] 1] 1] 1] 1] 1]

1 " " 0 0 0 0 0 0 0 0 0 0

i _ _ _ _ _ _ _ _ _ _

n ] ] ] ] ] ] ] ] ] ]

i 0 0 0 0 0 0 0 0 0 0

a 0 0 0 0 0 0 0 0 0 0

a 1 1 1 1 1 1 1 1 1 H

A1 durstionz in nint & 1 2 3 4 ] E 7 3 4 1]

BE m m
UP_CHRG_BLND:1-1:0P_RCV_BASE:1-1:CHG_BASE:14 09 09 10 10 09 039 05 10 09 09 10 10 1.0
UP_CHRG_BLND:11:0P_RCV CLR:A-1:CHG COLOR:11 05 05 05 05 05 05 05 05 05 05 05 05 035
UP_CHRG_BLND:1-1:0P_RCV_CLR:21:CHG_COLOR:A4 07 06 07 07 06 07 07 07 07 07 07 07 0.1
UP_CHRG_BLND:1-1:0P_RCV CLR:3-1:CHG COLOR:11 03 05 38 08 38 05 05 05 06 06 05 06 035

UP_FILL_CLR:1-1:0P_FILL_CLR:AAFILLAA 07 07 07 0.7 0.7
UP_FILL_CLR:2-1:0P_FILL_CLR:A:FILL:AM 07 07 07 07 0.7 0.7
UP_FILL_CLR:3-1:0P_FILL_CLR:AFILL:A 07 06 048 0.8 0.7 0.6 0.7

UP_RCY PROD:1-1:0P_RCY PROD:1-1:CHG PROD:A1 60 47 M3 47 M3 47 47 47 106 47 47 47 47
IIP SEND RASF:1-1:0P SFHND RASFA1:XFFR:A41 n9 n9 09 09 N9 N9 n9 n9 N9 N9 n9 n9 N9
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Enabling Incident: Management

“Incidents” are unexpected events related to maintaining plant
operations, safety, regulatory compliance, or security.

“Incident management” determines root causes, a short-term corrective
action, and preventive actions necessary to prevent future incidents.

Incident KPIs related to equipment/materials:

Unexpected process releases

Production events that
contaminate product

Equipment incidents
Material incidents

OSlsoft. © 2008 OSlsoft, Inc. | Company Confidential



Example:

Effective KPIs for Deviation Management

“Production Impact — Deviations”

A measured differences between an observed value and an expected
or normal value for a process or product condition

An anomalous event from a documented standard or process.

Product deviations examples:
Crystal Specification too large after a crystallization operation
Tablets have too high a friability after a compression operation
Active ingredient percentage in blend or mix is below specification

Equipment deviations examples:
A temperature setting spiking in a dryer
Temperature profile curves not being followed in a lyopholizer

Pressures in a reaction vessel trending out of a normal setting.

OSlsoft. © 2008 OSIsoft, Inc. | Company Confidential 32



Example:

Incident and Deviation Management

Client stations Client stations

- ProcessBook - FactoryTalk
- DataLink ProductionCentre
- View - FactoryTalk Batch
- FactoryTalk Metrics
FactoryTalk
Analytical tools Historian Other system
. R Server - ERP
- Calc Engine S _
- SPC/SQC - Maintenance
- Lims

Manufacturing Reporting systems

systems - Excel reporting

- MES Visualization - Batch reporting

- BES - Trending - Reporting services
- Historical OEE - Historical Data Access

- Meta Data

- Simple Reporting

Visibility and Calculation Across Multiple Systems ... NOW!

OSlsoft. © 2008 OSlsoft, Inc. | Company Confidential 33



Operator Change Events Analysis.. BY,

Rep Report Mame: | OperatorEventsByEquipment ;I Generate Madify Parameters

BatCheS Operator Events by Control Module
Production Unit | = 19 e

Operation 16
Phase )
Control Module ] :z
Graphically or ||,| ||| 2.

E

1
tab u I ar fo r Report Name: IOpEratDrEventsByEqu\pment

x| Generate Modify Parameters I” Full Screen  Auto-Refresh: | Off
Formula Batch ID Unit Module Attribute Occur Time New Value Unit Procedure Operation Phase
MIDNIGHT_BLUE 500_00011 COLOR_200 202 DC1/ACCEPT_D.CY 11/8/06 7:44 AM 1 UP_SEND_CLR:2-1 OP_SEND_CLR:1-1 DUMP:1-1
MIDNIGHT_BLUE 500_00011 COLOR_200 ' _202 FAIL_AL.HNALM 11/8/06 7:44 At UP_SEND_CLR:2-1 OP_SEND_CLR:1-1 DUMP:1-1
FIREBIRD_RED 600_00011 COLOR_200 Y _202 DC1/ACCERT_D.CY 11/8:08 7:56 At UP_SEND_CLR:21 OP_SEND_CLR:1-1 DUMP:1-1
. MIDMIGHT_BLUE 500_00012 COLOR_200 ' _202 DC1/ACCEPT_D.CY 11/8/068 7:59 At UP_SEND_CLR:2-1 OP_SEND_CLR:1-1 DUMP:1-1
MIDMIGHT BLUE 500 00012 BLEND 500 AGIT 503 DC1/3P_D.CY 11/8/06 5:05 AM START UP_SEND_PROD:1-1 OP_SEND PROD:1-1 AGITATE1-1
e I Ve r MIDMIGHT_BLUE 500_00012 BLEND_500 AGIT_503 DC1/3P_D.CY 11306 5:06 At STOP UP_SEND_PROD:1-1 OP_SEND_PROD:1-1 AGITATE1-1
FIREBIRD_RED 600_00012 COLOR_200 202 DC1/SIMULATE_D.ENABLE  11/8/06 6:06 At UP_SEND_CLR:2-1 OP_SEND_CLR:1-1 DUMP:1-1
MIDNIGHT_BLUE 500_00012 BLEND_500 MTR_505  DCI/SIMULATE_D EMABLE  11/8/06 8:07 AM UP_SEND_PROD:1-1 OP_SEND_PROD:1-1 AGITATE1-1
FIREBIRD_RED 600_00012 BLEND_R00 FIC_B0B PID1/SIMULATE. ENABLE  11/8/0B 8:08 AM UP_SEND_PROD:1-1 OP_SEND_PROD:1-1 AGITATE -1
FIREBIRD_RED 600_00012 BLEND_B00 FIC_B0B PID1/SMULATE. EVALUE  11/8/06 5:08 A -20 UP_SEND_PROD:1-1 OP_SEND_PROD:1-1 AGITATE1-1
FIREBIRD_RED 600_00012 BLEND_B00 FIC_B0B PID1/SIMULATE. SVALUE  11/8/06 8:09 AM UP_SEND_PROD:1-1 OP_SEND_PROD:1-1 AGITATE1-1
MIDMIGHT BLUE 500 00012 BLEND 500 MTR_&05 FAIL AL HALM 11/3/06 5:10 At UP_SEND _PROD:1-1 OP_SEND_PROD:1-1 AFR_PROD:1-1
MIDNIGHT_BLUE 500_00012 BLEND_500 MTR_&05  DCU/SIMULATE_D.EMABLE  11/8/06 8:10 A UP_SEND_PROD:1-1 OP_SEND_PROD:1-1 XFR_PROD:1-1
FIREBIRD_RED B00_00012 BLEND_&00 FIC_BOB PID1/MODE. TARGET 11/8/006 8:11 AM AN UP_SEND_PROD:1-1 OP_SEND_PROD:1-1 HFR_PROD:1-1
FIREBIRD_RED 600_00012 BLEND_&00 FIC_B0& PID/SP.CY 11/5/08 8:11 At 600 UP_SEND_PROD:1-1 OP_SEND_PROD:1-1 HFR_PROD:T-1
FIREBIRD_RED 600_00012 BLEND_B00 FIC_B0B PID1/OUT.CY 11/8/06 5:11 At 100 UP_SEND_PROD:1-1 OP_SEND_PROD:1-1 HFR_PROD:1-1
FIREBIRD_RED 600_00012 BLEND_B00 FIC_B0B PID1/QUT.CY 117808 5:11 A a0.11 UP_SEND_PROD:1-1 OP_SEND_PROD:1-1 XFR_PROD:1-1
FIREBIRD_RED 600 00012 BLEND 600 FIC_B0B PID1/QUT.CY 11/8/068 5:12 AM UP_SEND_PROD:1-1 OP_SEND_PROD:1-1 AFR_PROD:1-1

[ainlaialiniaieininl ~ARTARRAS R M L LL R R e SRR LT R AL s A G D Ay o 4
r [Eve| ] [Events ' IE| 1.00 17.00] 538

OSlsoft.
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Product-based SPC for Discrete

.
- Egile Edt Wiew Insert Tools Draw Arrange Window Help o[- 3
Ig peec “ IeS DeE|sl|snr(ate|vn|pes[za|omada|||s|=]d  bla> x|
hr\NOTorwoi+LueRe@EbsO||las(csns(enxe|(02% L[|
Annotation Writer OFF |
L] L L J!l
—hvalstletoddes =X | Product: 32824 Target: 152.196 OP Weight: 156.696 NOP Weight: 157.283"
B JC 4
= g OF : [Indvi X-
B OP NOP Delta : [ - Bar]
g 32879 Value  -0.58695
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p— ® 2o 1588
5 32944
= (5 32968 158.1 B
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m 33247 157 .4
(5 33254 i
(R 33583
& 34122 1567 oo
& 35 812007 91823 AM  B21/2007 92001 AM»
u O a e e aS u re e n (n s 8
IIl III 34228 = 19 19:
e NOP : 82172007 91227 AM 872172007 9:19:41 AM»
& 24273
& 34379 OP NOP Detta : [Range] L
(5 34386
& 6773 5.
5% 36780 .
Product: 34228 Target: 1( 5 36886
=] 5] 7 g 36893
5132624 | | OPDev: [Indivi 36306
32862 {5 36920
¥ 32679 Value: -7.78333 5 37987 0
o066 5 3739 82172007 91823 AM 872172007 9.20.01 AM » B21/2007 91705 AM 872172007 9:20.00 AM
{54 32937 (54 38444 |
32344 T 38451 OP Dev: [X- Bar] NOP Dev : [X- Bar]
{5 32988 5 38468 ¥| [
32982 CKWELL-HISTORMCIS: Value: B.46667 ||| Chart Tag: ALIAS INOPDEV Value: 5.08696 |
{5 33247 1 ik ;
33254 4
B & |
3122
5 30153 5 a5
34191
B4 34228 9 5
34268 BA4/2007 34357 PM 10/24/2007 5:11:22 PM BA42007 31388 PM 10/24/2007 5:11.22 PM .
5 34273
[ 34379 ~ (Indvi
5 386 pakke Most Recent Out Of Control Entries
= 36773 Value: -11.05 OP Dev. Cause
38 37e0 Pt Created 10/10/2007 10:38:16 AM
54 8885 — i3
R4 3893 OP Dev. Reason
(5 36308 Pt Created 10/10/2007 10:38:16 AM
{5 38920
37987 NOP Dev. Cause
g i N 0 Pt Created 10/10/2007 10:38:16 AM
54 38451 NOP Dev. Reason
(5 38468 5 Pt Created 10/10/2007 10:38:16 AM
54 38475
5 38482 " OPNOP Dev. Cause
38499 BA42007 31357 PM 1072472007 5:11:22 PM) Pt Created 10/9/2007 5:22:15 PM
gg?gg 'OPNOP Dev. Reason
3110 Pt Created 10/9/2007 5:20:54 PM
o Currently Running Product: 32879
/4 ¥
CKWELL-HISTORMWCING

<
#/start| i PISystem Management ... ||27) PI ProcessBook - [ICL...
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Example — Proguct jassecl SPC

Quality; ),n; | EFromiComplex-Product Line

1\

o -

\\ 1Y Vi

® Using ACE to separate data per product
® Then using SPC on the product based tags



Example — Visual Inspection System

High speed data capture
Visual quality indicator
Serial Number Barcode

Buffering that data to

Historian

Using Tools to store the data
points together in Quality
system

OSlsoft.



Example — Autemotive Paint Shop

Create zone LevellVisibility: - Managed Variables

Manage Quality on a per product per color per type basis
Based on managed parameters:

Humidity _ o

Temperature — Paint Temperature Variation

Air Flow — Flow Rate Variation

Spray Time | — Fan Air, Atomization Air,

Target Distance Variance Electrostatic Variations
Controlling

Paint Quality — right amount of coverage

Utilizing tools such as ProcessTemplates
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Optimized Discrete Workflows

Hybrid Manufacturing

“Operations Events” (Production, Maintenance, Inventory ,Quality)
are stored events...... Not stored in time series data store, but used as

"fence posting" for the process data in the Historian

Examples:

High speed data capture in a high speed, high mix production lines

Labeling, filling, bottling, vision system inspections, packaging, bar coding,
palletizing, electronic Kanban counts and triggers, etc.

Near real-time calculations based on events for predictive alarming

Batch statistics, product characteristics, predictive bottlenecks and
starvations etc, when run or batch begins/ends, equipment
available/unavailable, WIP levels in and out queues, status change of
committed resources, critical deviations and changeover events
(dispatching, staging begin/end, CIP begin/end)

OSlsoft. © 2008 OSIsoft, Inc. | Company Confidential



Contextual Quality for Discrete Assembly

Final Acceptance

Serial Mumber

= Ld

Complete M ote

g Historical Data

LInits |F2-Starta

Serial Mumber | Assmbly Sequence | Elapsed Production Performance
CASTOO01 3 cad 75% 0.75 11
CASTOO01S

CASTOOO1 6 o 63% 0.63 11

555

|/ Crality rTest Results |/ Commetits |/ ields |

43% 04300
ﬁTEStS ...] a °
Defect

33% 03300

53% 0.53 11

Defect Code Ciesignator i Entered B

23% 02300

3/3012008 1:52:46 PM 24.00 hours 3/3112008 1:52:46 PM

B o= - Tooling B - - Speed )

30 Days 5 Days 24 Hours

OSlsoft. 40
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Rockwell Automation’s Application

8,000 insertions per hour
*128 K per day

*3 lines

*In one facility

Enables tracking, genealogy, and RoHS compliance!

OSlsoft.
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Operationall Agility: Demands New: Capabilities
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Questions

Darren Riley - dkriley@ra.rockwell.co

OSlsoft.

USER CONFERENGCE

2008

AMSTERDAM

Jan Pingel - jpingel@ra.rockwell.com

THANK YOU.



