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Lighthammer’s Origin

Lighthammer was the recognized leader in

enterprise manufacturing intelligence

B Founded in 1998

B Over 100 customers and 500 installations
B Annual growth in excess of 250% per year
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l Lighthammer Software Development Corp.

Recognized leader in the emerging Enterprise Manufacturing
Intelligence space (Manufacturing Intelligence)

Figura 3: EMI vendor positioning
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l Lighthammer Software Development Corp. (cont.)

Recognized leader in the emerging Enterprise Manufacturing
Intelligence space (Manufacturing Intelligence)

Figura 3: EMI vendor positioning

[ ; L e 0 o |

The announcement by SAP that it acquired Lighthammer will gain big
points with SAP users who’ve bought into the Adaptive Manufacturing
vision. It's a signal to the market that SAP clearly gets what’s needed to
meet customers’ strategic goals for manufacturing.

The Bottom Line: This is a strategic acquisition that moves SAP one step
further along the path toward its Adaptive Manufacturing vision by adding
a much-needed conduit for the delivery of real-time, shop-floor

information to SAP’s Manufacturing Dashboard for Plant Managers.”

- Alison Smith R
“Lighthammer — SAP gets it,” June 23, 2005 Research

HiSlOnAans and ontrol
Simulaticn
i Downlboad Langer Warsian Source: AMR Reseanch, 2003

The acquisition of Lighthammer exemplifies SAP’s commitment to

helping customers increase business performance and reduce Total
Cost of Information (TCO)
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l Sampling of Joint SAP-Lighthammer Customers
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Manufacturing Challenges Today

Global competitiveness is here, placing tremendous
pressure on cost, quality, and responsiveness

m Production personnel lack the decision support
information to meet their targets

m Manufacturing nodes are being pushed out to distant
locations, leading to a loss of visibility and control

m Business and financial impact of production
exceptions cannot be monitored or controlled at the
enterprise level

m Plants use copies of master data, creating
compliance and quality issues

Connecting the Factory to the Enterprise and Supply Chain is
critical to deliver on customer expectations cost-effectively
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. SAP’s Vision — “Adaptive Manufacturing”

Enterprise
Adaptive Manufacturing is the ability

of afactory ...

= To profitably replenish a
supply chain,

= While dynamically responding to
unpredictable change

Factory
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To become an Adaptive Manufacturer requires companies to achieve
and
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. Excellence and Synchronization Defined

Manufacturing Excellence — the ability to Enterprise
reliably produce to target with year-over-year
Improvements in cost, quality, and efficiency

Manufacturing Synchronization —
electronically linking enterprise business
processes with plant manufacturing
processes and people to run from a “single
version of the truth”

Factory

_ﬁﬁ
D oo 0@ 00
J e

0

Manufacturing excellence and synchronization are the
foundations of Adaptive Manufacturing
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l Adaptive Manufacturing Challenge — Synchronization

Disparate plant systems

B A typical manufacturing plant will
have between 10 and 50 Shop Floor
Automation (SFA) systems

B A multi-site manufacturer will have
between 40 and 700 SFA systems
across its enterprise

nnnnnnnn
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Enterprise

Factory

000000

0000 0000 U
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! daptive Manufacturing Challenge — Systems
m Hundreds of unique systems

m Old (5-25 years)

m Frequently proprietary APIs

m Unstructured data

m Unusual data type

—— : 3 N,
- SCADA/HMI DCs MES Plant SPC/SQC Laboratory W Maintenance
Services Systems Systems Historians Systems Systems Systems
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! daptive Manufacturing Challenge — Data
m Unusual data types

m Unstructured

m Distributed context

m Alternate taxonomies

m High volume

- SCADA/HMI DCs MES Custom Plant SPC/SQC Laboratory W Maintenance
| Services Systems Systems Database Historians Systems Systems Systems
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. What's Needed to Achieve Adaptive Manufacturing?

Manufacturing Integration: Enterprise
A manufacturing integration platform to
synchronize manufacturing processes
with enterprise and supply chain
processes

DISCONNECT

Manufacturing Intelligence:

Real-time actionable analytics and Factory

decision support for production personnel _?:E;S

so they can deliver manufacturing gi D_r e
excellence

Manufacturing integration and intelligence functionality enable

manufacturing synchronization and excellence
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. Current State

“Less than 1% of respondents indicated that
manufacturing data is automatically
Integrated with ERP with no manual
Intervention.”

Enterprise

_ _ — DISCONNECT
Managing Automation and AMR Research =

September 2005, Customer Survey

“There are gaps in providing adequate
visibility into manufacturing KPIs, Financial
performance, and multi-site performance
analysis.”

Managing Automation and AMR Research
September 2005, Customer Survey
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l Why is Manufacturing Synchronization Critical?

Enterprise
. ERP, SCM, PLM, SRM, CRM

DIRECTOR of CUSTOMER SERVICE ™

*Investigates exception
eLearns re: M/C Issue

Factory/Plant

0ooo0gon [0

- 0000 0000 1] - { PLANT MANAGER

==/= % D_l-.U SHEHEA % C=\o *Learns about issue :
into alternatives

*Decides to drive overtime next day

PRODUCTION SUPERVISOR

*|s spare capacity available?

*|s overtime in the next shift
needed?

SCADA/HMI DCs MES Custom Plant SPC/SQC Laboratory [ Maintenance
Services Systems Systems Database Historians Systems Systems Systems

OPERATOR shuts down the M/C
*Calls maintenance
*Informs Production Supervisor

5 e

Machine breaks
down in the
Production Line

Machinery & Plant Assets | w
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. Why is Manufacturing Synchronization Critical? (cont.)

Enterprise
. ERP, SCM, PLM, SRM, CRM

DIRECTOR of CUSTOMER SERVICE
* Customer calls and cancels order!
*Investigates exception

eLearns re: M/C Issue 48 hrs. later!

Factory/Plant__ {
@ U TIATY NEISRE= PLANT MANAGER
== i _I— HEBEBEH oo =\ eLearns about issue (oo late!

30838 | <100 visibility into alternatives
g *Decides to drive overtime next day
T— * Misses delivery due date!

o —— e ———————————— ¢

PRODUCTION SUPERVISOR

*|s spare capacity available?

*|s overtime in the next shift
needed? 5 hours go by

OPERATOR shuts down the M/C

The disconnect between Manufacturlng and Enterprise business
processes inhibits LOB Managers and Production Personnel from

a “Single Version of the Truth” and results in lower visibility
and responsiveness




Challenges to Delivering Manufacturing Excellence

Enterprise
. ERP, SCM, PLM, CRM

ooooooe
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VP of Supply Chain or Operations
» Can | fulfill an order profitably against current inventory?
* Which assets are currently available for a rush order?
* Which is the most efficient plant to produce this product?
* Which underperforming assets can we rationalize?

Plant Manager

: » What is my actual cost of production vs. budget?
: * What are my best and worst performing assets?

* What is my Overall Equipment Effectiveness (OEE)?
* How can | analyze, isolate, and improve on OEE variances?

Production Supervisor

Which orders have been impacted by the asset failure?

Which lines are currently available?

Which line is the most efficient for this order?

Line or Machine Operator

How am | performing against my production targets?
How am | performing against my peers?

How can | make more given pay-for-performance model?

SAPd



. Challenges to Delivering Manufacturing Excellence (cont.)

VP of Supply Chain or Operations

. '~ e« Can | fulfill an order profitably against current inventory?
Enterprlse E * Which assets are currently available for a rush order?
. ERP, SCM, PLM, CRM _ *Which is the most efficient plant to produce this product?
‘ | -« Which underperforming assets can we rationalize?

Plant Manager

i What is my actual cost of production vs. budget?

24 : * What are my best and worst performing assets?

* What is my Overall Equipment Effectiveness (OEE)?

* How can | analyze, isolate, and improve on OEE variances?

Production Supervisor

* Which orders have been impacted by the asset failure?

* Which lines are currently available?

Line or Machine Operator
 How am | performing against my production targets?

Can you afford anything less than the highest levels of performance
from your production personnel, assets, and plants in today’s

competitive environment?

© SAP AG 2007, 18



l What Capabilities Do Manufacturers Need to Be Adaptive?

companies need ﬁm
epe e oo Og =

capabilities for: aooot [ooggg | ENtErprise
ooo0D | 00ong
o000 [ 0oooo
ooooo | popoo

u An 00oog nunnnj

. ) . 00ogQ | gpoed
integrated ERP solution for managing — | —

manufacturing with workflows that enable
closed-loop operations

A manufacturing integration platform to
connect manufacturing processes with
enterprise and supply chain processes

actionable analytics and decision support
for production personnel so they can
deliver on their performance goals

Responsiveness

Performance
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What Capabilities Do Manufacturers Need to Be
Adaptive? (cont.)

companies need T~
DDDDD DDDDU

capabilities for: noooo ooy | ENterprise

ooo0D | 00ong

o000 [ 0oooo
ooooo | popoo
| An 000pQ | poooo j
: : , f000g | goood
integrated ERP solution for managing
manufacturing with workflows that enable
closed-loop operations

0000000 (][] {
0000 0000 g ]

=
i
By T ﬁ HAAAA

Visibility

Responsiveness

deliver on their performance goals

Performance
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: SAP xApp Manufacturing Integration and Intelligence (xMill)

SAP The <a

SAP NETWEAVER®

that delivers:

Manufacturing == Manufacturing Intelligence: Real-time

g‘;g”g%i?gg analytics engine that aggregates and delivers

unified visualization of events, alerts, KPIs,
and decision support to production personnel
through role-based dashboards

mySAP ERP
SAP Manufacturing

mySAP SCM Manufacturing Integration: A single
ISA-95-compliant layer enabling SAP ERP
connectivity into real-time plant floor apps.
SAP XMI| (MES, SFA, legacy apps.) to drive plant-to-

Manufacturing Intelligence enterprise business process inter-operability
Manyfactyring lntegration

Other SAP Bus. Solutions

— ‘ i MES — Manufacturing Execution Systems, EMI — Enterprise Manufacturing
= A Intelligence, BW — Business Warehouse (from SAP),
- SFAC - Shop Floor Automation and Control

N
SCADA/HMI DCs MES Custom Plant SPC/SQC Laboratory M Maintenance
Services Systems Systems Database Historians Systems Systems Systems
2




Typical xMlIl Applications

Adaptive
Manufacturing

SAP Manufa
“Enabling Exc

Performance
Management

® Dashboards
® Metrics/OEE

Continuous
Improvement

® Six sigma

SAP xMII

® Lean

I Manufacturing I
Intelligence

FOR— - A

Custom
Database

PC/SQC
Systems

Laboratory W Maintenance
Systems

Intelligence

anufacturers”

Plant worker-
to-Enterprise

S95/MFG
Standards

Service-enable
Plant Systems

Manufacturing
Integration

Data S ERP
Systems Warehouses Systems Systems
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: Typical xMlIl Applications (cont.)

Adaptive
Manufacturing

Intelligence
nufacturers”

DCs MES Custom ant PC/SQC boratory Maintenance Data S ERP |
Services Systems Database istorian: S Systems rehouses w
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Core SAP xMIl Functions/Services

* Charts, grids, tickers, Ul controls
* Dashboard components

« KPIs and Alerts

» SPC/SQC (Six Sigma) analyses
e Statistical and other mathematical

* Bi-directional data access

» Metadata browsing
 XML-based data abstraction

« Connectors to external systems

* Logic

* Integration services

* Notification services

e Calculation and data transformation

* MFG Standards implementations (S95)

analyses

SAP xMii Mitg. inteiligence Rifo, iniecration
o = H o
= s 2 e wal £ ; o 5}5’
o . Y @ e Py £ W >
“Manyfactuging £ J|- | Manufacturing =
; Irdelligente -4l | -lhtegraton. .
e A o =

Data H
Connectors

I —
C ) —-— -

scapa/imI i bcs MES Custom

Services Systems Systems Database
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Plant SPC/SQC Laboratory Maintenance
Historians Systems Systems Systems

Service Enable Existing plant
applications

All functionality exposed as
Web services

Includes user-defined
composite services



Enterprise Applications

W 9,
e
L [ Y%
Plant SPC/SQC Laboratory W Maintenance
Historians Systems Systems System
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l SAP xMil

N
N
N

R
- N

A |

SAP xMll

R/3, mySAP ERP,
SAP NetWeaver®
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: SAP xMlI (cont.)

Plants Mo
~\

MEW

==YV (N

SAP xMll

_. MM
= | AN

SAP xMll
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Manufacturing Integration

It is the electronic linking of enterprise business processes and
~ master data with plant personnel and processes to run from a
" “single version of the truth”
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Manufacturing Integration Scenarios

Enterprise

Other Enterprise

2008 065an) SAP ERP, mySAP BusinessSuite
poo0h » my Applications

O0npg
pooon0 | 00oog
o0000 | 0o00oo
ooona| ooooo
DO00pg | ppooo
uﬂl]l][] ﬂﬂﬂﬂn

‘-q""“-h—__,,.-f#

H2A AH2A A2A

Human-to- ERP-to- Legacy
ERP Human-to- System

Integration Machine Integration

Integration

— LUl
Ci

| SCADA/HMI DCs MES ustom Plant SPC/SQC Laboratory W Maintenance
| Services Systems Systems Database Historians Systems Systems Systems




l Manufacturing Integration

B Plant system connectivity

B Data transformation and aggregation

B Near real-time performance

B Synchronous and asynchronous communication
B Small footprint, distributed, plant deployment

B Composite application

B Plant worker Ul for customized delivery
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H2A: Human-to-ERP
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H2A: Confirm Operation (Replace CO11)

© SAP AG 2007, 34
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.'»‘

SAP xMIT Portal. d Logout' | Refresh | Help Cocs

Manufacturing -Analy
B correlated — o P
B plant sumrhars Daily Production Totals Production Totals By Shift
B yyip SKU | Product Machine Output || shirt [sku  |Machine output| |
H- ¥ T4z Strambermy Kiwi L1Casepacker 157396 1] TO442 LiLabeler 396 -
pply - Zhain = = —
B ] T4z Strawbermy . Kiwi L1Filler 212524 i] 4432 L1Casepackear 1} —
T4z Strawbermy Kin L1Labeler 250586 z o442 L1Filler -30424
I
1 Tod4z LiCasepacker 200678 |
2 o442 L1labeler - 19534 -
In Producti |
= =

Managerment Read Operating Hours:

Record Measurement Points

Read Operating Hours | |Huur5: |
S
Record Hours / o7

Transaction Responses: |

—

EquipmentHame |Statel
LAFill it O E
sl = Record Measurement
L1Labeler { Runnin;
LiCasepachkear Change _ . -, =
L1Filler Blocked o E
: . L e T T e T I
Liateler — Clickafyle @ 04604 042304 040004 050204 050404
=|
!ﬂ-.ﬂ.bplet shiftTotals started i i T % Local intranet

Estart| | (3 g 2] ¥ | @ | @ne [ 821 | 2 B[ -cornimio o il S0 A @ POW . R U a2



=} #MII Portal - Microsoft Internet Explorer = lE Iﬂ
| Fle Edt View Favorites Took  Help | ¢
J@Back =) |ﬂ |_£'.j Search a“.- Favorites ﬂ*rﬂema 4'&| vtk _;__ W . '”Hunks £ 58P Conmect & weather &|NOAS £]G 2]V

Address |@ http:,l',l'idph|894:1DSEIJ'Lighthammer,l'IIIuminatDr?serviu:e=F‘ersu:nnalizatiun&ticket:ST-SEu_T_l E.Gﬂ. H Gtﬂiglf.‘rl :“ F[j Search - | $ @ 147 blocked  **

-EI:I SAP xMIT Portal. d Logout' | Refresh | Help Cocs

= panufacturing Analy
=I_||rr|--|:|'1'|--'|:] W _—s----- —_ —_—
[&AE SUMmmaFs Daily Production Totals Production Totals By Shift
Vip sku  |Product Machine Output | ||shirt [sku  |machine outpu| |
et T4z Strambermy Kiwi L1Casepacker 157396 1] TO442 LiLabeler 396 -
ooy s he —tl
fpsy =hain 70442 | Strawberry ki L1 Fillar 212534 0 70442 | LlCasapacker 0 e
70442 | Strawbierry K LiLabeler 250586 2 70442 | LiFiller -30424 |
1 Tod4z LiCasepacker 200678 |
2 70442 | Lilabeler 19534 o
In Producti |
— -

Record Measurement Points

Mansgament Read Operating Hours:
Read Operating Hours |Huur5: |
Record Hours / T
Transaction Responses: |  Measurerment Dod 00001007183

EquipmentHame | Statel
LAFil cut OFE
sl = Record Measurement

L1Labeler i Runniri
LiCasepachkear Change _ . -, =
L1 Filler Blocked o) =

: _ (= i ; i ; i
Liakeler  Click@atbyle @ |- 042604 042304 049004 050204 050404
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l A2A: SFA to ERP (Label Verification)

P COLGATE-PALMOLIVE COMPANY

Label and Case
Backup
Information

Label and Case
P Information

AT
M
CACHE
/T{ Label and Case
Information

Label and Case
\/ Information

SAP <

Label and Case

SKU #

=
=

Information [

FIELD
DEVICES

SKU #

SAP xMII
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LINE 1 PC

e

SCADA/HMI
Services

SAPd



Synchronization — Root Cause/Analytics

1. Look up customer PO from
SAP and return SAP
production order

Customer Quality Notification - Containment Process

Customer Name Purchase Order
P elting Point SPC Analysis - Highlighted Batch is BATCHD00T0
Intel = [ s [
ntel ‘ 344277
5 345288
B Z3457-39
‘ L EHes2

SAP Production Order 44377-ML

BatchlD Color Melt PtiF) | Chips/Gm
[eatchoooot [rec | woooo| 2w
BATCHODDOZ |BLUE 204.00 22,00
BATCHODOOZ |rELLOWS 308.00 41.00
BATCADOD0R |oREEN 1200 w00
BATCHDOO0S |BLUE S50 500
BATCHODOOS |RED 32000 &8.00
BATCHOOO0OT |BLUE 32400 123.00
BATCHOD0O0Z |SREEN F11.00 &1.00
BATCHOODO0D JGREEN 11200 20.00

(BaTeHono [RED 1200 o700 | Profile Far Batch BATCHOG01G

B 5ATCHOOO10_Fressure
B BATCHOOO10_Temperature

Lots Produced from Selectzd Batch
B 54T CHOOG10_tifbes peed

Lot \damw'iarIMaléndJ Tode Location CLEtomer 80, 1 —| =
i Shipped | intel |
—
tel
A3 600 — =5
Shipped | AMD — ] —
4500
EMAIL REPORT |
S e Sz.00
Disposition to SAF_|
[ Foot Cause 1500 |
Clos= 6N
L cwen ] B LRI EAR RN LR ARN A ARANN CLRAR] EARE AT CATAN L =

DEUIO0  DENMOU  DED Y0 0BOIND  DEDLE0  DRDLOR
1345100 WAL (3.7 14030 40900 MRIS00

%4 Local intranet

Custom
Database

Plant

SCADA/HMI
i Historians

Services

SPC/SQC
Systems

Laboratory M Maintenance Data
Systems. Systems Warehouses

DCS MES SCM ERP
Systems Systems Systems. Systems
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Synchronization — Root Cause/Analytics (cont.)

Customer Quality Notification - Containment Process

Customer Hame Purchase Order
PRI Meiting Point SPC Analysis - HighRighted Batch is BATCHO0010
Inte! = [ zass2rr” [
ntel ‘ 344277
B 7345266
o 73457-89
‘ | Tuesez

SAP Production Order 44377-ML

BatchiD Color Melt Pt (F) | Chips/Gm
BATCHOOOO1 |RED 300.00 25.00
BATCHOD002 |BLUE 0900 200
BT CHODD0S | YELLOW S000 w100
BATCHOODO04 | GREEN 312.00 4000
BATCHOODOS |BLUE 316.00 65.00
BATCHOODO0G |RED 320.00 65.00
BATCHOODO7 |BLUE 324.00 12200
BATCHOO0O0Z |GREEN 311.00 21.00
EBATCHOODO0S JGREEN 112.00 g9.00
(Barchomin |Res 1200 5700 Preofile Far Batch BATCHO0010
BATCrHo001 1 ivmm e 105 00

B EATCHDODIO_Fressure

Lots Pro sced from Selected Batch B BATCHOOD0_Tempe ature

B 5ATCHIOOAO_tixSp asd
Lot Ider HIM&(E"EJ Cods Location Customer B0 .00 —j —
Shinped el
Iritel -
AL 6400 = 2
Shipped | AMD == == il
48 00 =
| -
E ALREPORT |
L 3200
Dis ashion to SAF |
oot Couse | e

N

R L IR RN TN R LRARN O DN EARARN CIRRER AN =

01400 0G0 1400 060100 08AD1A0 0%01/00
14500 135100 135700 140300 140000

e

% Local intranet

SCADA, 1MI MES Custom Plant SPC/SQC Laboratory W Maintenance Data SCM ERP
Service Systems systems Database Historians Systems Systems Systems Warehouses Systems Systems
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2. Find Batch(es) created to
satisfy production order



|

Synchronization — Root Cause/Analytics (cont.)

Customer Name

Customer Quality Notification - Containment Process

Purchase Crder

Intel = [ zaaserr” [
ntel ‘ 344277
B 2345268
e 2345789
‘ 23466412
Bt

SAP Procuction Order

BatchiD___ |calor Melt PtF) | ChipssGm
BATCHOOODOY |RED 300.00 25.00
BATCHODOOZ [BLUE 304.00 22.00
BATCHODOO3 |ELLOW 308.00 41.00
BATCHOO004 |GREEN 212.00 449.00
BATCHOODOS |BLUE 316.00 65.00
BATCHOOD0G |RED 320,00 65.00
BATCHOODO7 |BLUE F24.00 123.00
BATCHOOODOS |SREEN F11.00 §1.00
BATCHOOOOS |GREEN 112,00 99.00
(BaTchooodn |RED JETT 47.00
ra‘;T'EDTTE'ZET_ T
Lots Produced fram Selected Batoh
Lot identifier |Matenal Code Losation | Customer
Shipped irtel
w3 | el
Shipped | AMD

EMAIL REPORT
Disposttion to SAP

[ RootCause

Close N

Deiting Poirtt SPC Anaiysis - Highligited Batch is BATCHOO00T0

Profiie For Batch BATCH0O012

M 54T cHooo

W 54T CHDOD0_Pressure
M BATCHOOO10_Temperature

MixS pasd

|0.00 =
e

600 = = = S

48 .00 ]

Fz00

12,00

e | RN LN RN UNRENN ELRAR EXRRR Y IR LR
DEUINC  QEAIO0  DEDIADD  DEDING  DEOIAC  DSDLE
Taag00  1ES000  (RET00 43N0 o0 3

o
41500

%4 Local intranet

SCADA/HMI
Services

DCsS
Systems

.

Ty

MES
Systems

Custe 1
Databas

Plant
Historians

N

l

€ AC/AC
Systen

Laboratory
Systems

M- ntenance
systems

Data
Warehouses

SCM
Systems

ERP
Systems

© SAP AG 2007, 44

3.Get Historian and LIMS
data for batches, run
xMIl Analytics



Synchronization — Root Cause/Analytics (cont.)

Customer Quality Notification - Containment Process

Customer Mame Purchase Order
- : IMelting Point SPC Analysis - Highlighted Batch Is BATCH00T0
Irtel - F3442.77 -
ntel ‘ 344277
BM F3452-58
Iista 345789
I3488-12
L

SAP Production Order 44377-ML

BatchlD Color Melt PtiF) | Chips/Gm

T e ] T

BATCHOOO0Z |BLUE 30400 Z2.00

BATCHODOOZ |rELLOWS F02.00 41.00

BATCHODO004 |GREEN 31z.00 49.00

BATCHODDOS |BLUE 316.00 55.00

BATCHOD00S |GREEN 311.00 &1.00

BATCHOODOA |GREEN 11200 &0.00 . .
(e ] S e s Profile Far Batch BATCHO0010 4 |f there is an SPC A|arm it
WF S| ] . ’

B 5ATCHIOO10_Fiessume

. R Ry is a Batch pro duction

Speed
Lot identifier [Materal Code Losation | Customer 2000 — — .
=t Shopes | i propblem — provide
Intel
SH3 -2X0] =
Shipped | AMD

e aggregate view of LOTS
and CUSTOMERS

48.00

EM&L REFORT |
Disposition to SAP |

[ Footcausz | ig.00
Close GN | e

DEUIO0  DENLOU  DSUIA00  0EDING  DEUTLE0 DRULDR
134500 WAL (3700 1400 H09N0 1500

%4 Local intranet

SCADA/H DCS MES 7 astom Plant SPC/SQC Laboratory [ Maintenance Data ERP
Services Systems Systems satabase Historians Systems Systems Systems Warehouses Systems
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Synchronization — Root Cause/Analytics (cont.)

Customer Quality Notification - Containment Process

Customer Name Purchase Order
PR Melting Point SPC Anaiysis - Highlighted Batch is BATCHQ0070
Intel = [ zaaserr” [
ntel ‘ 344277
B 2345268
e 2345789
‘ T

SAP Procuction Order 44377-ML

BatchlD Caolor Melt Pt{F) | Chips/Gm
BATCHOOODOY |RED 300.00 25.00
BaTCRO00Z |BLUE Soatn o
BATCRO00S | vELLow Soa00 aro
BATCHOO004 |GREEN 212.00 449.00
BATCHOODOS |BLUE 316.00 65.00
BATCHOOD0G |RED 320,00 65.00
BATCHOODO7 |BLUE F24.00 123.00
BATCHOOODOS |SREEN F11.00 §1.00
BATCHOOOOS |GREEN 112,00 99.00
(Garchononn Jres [ 1zoo] FPrefile For Baich BATCHIDO1G
PATCRIDTY | Ve, Sann

W 54T CHDOD0_Pressure
M BATCHOOO10_Temperature

Lots Produced from Selected Batch
W 5eToHoo0D

Spesd

Lot \dsrﬂ\"arlM&‘EndJ Code Location CLstomer B0.00 — =
Shipped irtel
el T
it Ben0 — =
Shipped | AMD =] ]

4500

EMAIL REPORT |
5 Disposfianto SAP_|
[ Rootcause | 1g.00

Close G

D010 D240 1400 PEOIA0  080IA0 e DEoLoe
134500 124100 135700 14:02:00 40900 1500

%4 Local intranet

My

@’

SCM
Systems

ERP

SCADA/HMI
Systems

Services

DCsS
Systems

MES
Systems

P ant
H’_corians

Custom
Database

SPC/SQC

Laboratory [ Maintenance Data
Systems

Systems Systems Warehouses

|
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5. Email report to product
manager, disposition to
SAP QM, close record in
QN System



Synchronization — Root Cause/Analytics (cont.)

Customer Quality Notification - Containment Process

Customer name Purchase Order
Intel S [ z3aazrr |2
el ‘ T3442TT
it 7345288
st T3457-09
7348612
. [

SAP Production Order 45TTML

efting Foint SPC Analysis - Highlighted Batch is BATCHO0010

BatchlD Color Melt PtF) | Chips / Gm
BATCHDOOO1 |RED 300.00 25.00
BATCHDOOOZ |BLUE 304.00 2200
BATCHOOO0Z |VELLOW 302.00 41.00
BATCHOODO04 | GREEN 312.00 4a.00
BATCHOOOOS |BLUE 315.00 55.00
nnnnnnnnnn RED 320,00 55.00
nnnnnnnnnn BLUE 324.00 122.00
BATCHOOO0S |GREEN 311.00 81.00
BATCHOOD08 | GREEN 112,00 000
(BATCHOOO1D [RED 12.00 a7.00
BATCHOO 11 iYEqu 340,00 10500

B 54T CHOOD10_Fr

N ———— M BATCHOOO0_Te

M 5 ATCHOODH0_bixs p sed

Lot lde |\WBI’IM&(E"SJ Code Location Customer &0, 7 —
1 Shipped | intel ;l —=
S—— e ——
- s | e =

Shipped | AWD

5 Di Josition to 54|

[ aaireroRT | E
el fERoRT 2 i o

( 300t Cause | 18,00 ‘
Close GN ‘
L Joeon ] 008 =TI T TIQUTT T[T AT [T [ITaT
begman Qe 10 DEL D100 gemian Deooe
13:45.00 133100 1347 14020 000 141600

—
JA

N

SF /S Laboratory @ Mai’ .enance Data
“ystems Systems © ystems Warehouses Systems

Laim: *T

SCADA, 4MI DCs MES C ston lant
Servic, - Systems systems ” atabase ' .storians
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1. Look up customer PO from
SAP and return SAP
production order

2. Find Batch(es) created to
satisfy production order

3.Get Historian and LIMS
data for batches, run
xMIl Analytics

4. If there is an SPC Alarm, it
is a Batch production
problem — provide
aggregate view of LOTS
and CUSTOMERS

5. Email report to product
manager, disposition to
SAP QM, close record in
QN System

SAPd



-

MIl Customer Success Stories
N
:
m Whirlpool

.. m Dow Corning

© SAP AG 2007, 48 THE BEST-RUN BUSINESSES RUN SAP” w



l Customer Success Story

© SAP AG 2007, 49

<> .
Whirlpool

Whirlpool

Driving Process Improvements
Across Global Manufacturing
Operations

Rui Fonseca
Director — Global Development — Manufacturing
Whirlpool Corporation

Presented at the SAP xMIl User Group Conference,
October 2005



l Whirlpool — Challenges and Objectives

Overview: Key Challenges:

3
Whirlpool

= CORPORATION

Founded in 1911

World’s leading manufacturer
and marketer of major

home appliances

Whirlpool, KitchenAid, Brastemp,
Bauknecht, Consul, and other
brands marketed in more than
170 countries

Annual sales of US$13 billion
520 manufacturers and
technology centers worldwide;
68,000 employees

Standardized on SAP’'s ERP
SAP xMll in 15 plants worldwide

Transactional integration of
multiple MES, legacy, and shop
floor systems on the plant floor
with SAP’s ERP

Extend SAP to production
personnel and improve
productivity/performance
Improve information delivery and
reporting to plant floor

Drive continuous improvement
programs

Reduce defect/rework

MischhemAidd
HOME APPLIAMCES

Consul

( Bauknecht




l Manufacturing Metrics

Enel Date:  [10/14/2005 T

Shit: [~ Combne &E5kitts — =] Tame Intervat

Start Date:  |04/07/2005

Lt [Lne =00

Rafrazh |
| z

By D

FPY by Day for 041172005 Through 10/14/2005 Line 50 All Shifts

First Pass Yield — Data
collected in real time at various
points in the assembly process

Start Dade: |10/13/200%

Brs: Unit: |-Gkt Busness Une - Dafmit 21 =]

End Date: [ro715/2005 = @ Refresh I
l}rl;llp’.‘[ - St Gowp - Dok &1 ;’ Eqquig: _+1
.'_I El.lnpmall:[ ':_j

1020y, — Station: |

'.I'|l|I"-'|'_'-l.|I' TANHEELD  QUBSHEDA FNOSOTHR 200500811 I0LS0R0T OOS0928

Idlll‘hllllll;ﬂll'HIITlIIIIII-IT

=]

1,200

Downtime Tracking —
Captured by category and used
for OEE calculation

Plant Operations by Category 10/13/2005 To 10/13/2005

Clich te Summarnze

© SAP AG 2007, 51




l Manufacturing Metrics (cont.)

start Datez [03/ 132005 End Date: [10/13/2005 | 2
Bus Unit: [455EMBLY BU =] Group[RwC =l Equips [ e 1 =l

Shift | - il Shits - =]

. RWC 1 Performance 09/13/2005 To 10/13/2005 Al Shifts OEE — Waterfall chart of
: 171 037 035 10000
: s oo 292 onz  ov [N performance losses for a
; particular machine against
100% OEE

74.88 B.45 0.37 202 0.02 0.10 11.73 0.27 0.35 fo0.00 Manthly Metrc Bepart By Sk
Perl Iaind I Adj Il M PlalDT  QLOES  Unkman 7 |-—--I METREC HAME AREHT
i Ll Taotal Coit Productinity ]
[sL]

FINISHED GOO0E

Fiim Farind Sehadude Aol ato

5 ST

[ Senice Incidend Rate % | |

Global Metrics — Captured OEE for 2005
manually across all regions

and summarized at a global = N

level. Metric above the chart ,u

drives the chart view. A \ A
G ”‘E"'l_l | T S |_Ii! = e

Jufy FEB MAR &PR MAY JUN-JULY ALIG BEP OCT noW DEC
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l Real-Time Data

ChemTank Catalyst/Silicone Levels (Tn Gallons)
ChemTank Iso Bulk Levels (In Galfons)

-‘.IE."E o
G40 '-.-.u-’..':;
_g B CoanEtd (140 ) —E =;UE--|'!l 22 800
1] :,:I?Ta._u;jﬁ 14,359 ””% .ll:!n.:r.: (240 :.|:|
ilifx Hi '_E 2 E00 13,380
B Lo agl ;:_E?j'“ o atalvd e ChemTank Iso Bulk Levels (Tn Pounds)
o
ChemTank Catalyst/Silicone Levels (in Pounds) = '
m!.“' E'ﬂ!l'ﬂii Slleniie ChemTank Door BlendiHold Levels (in Gallons)
_voe| o] eese
Connected to Foam Chemical Tanks e
PLC — Used by Materials and i ey g
Procurement as an alert for order points.
Shop Floor technicians use it to know
when mix is ready and when to unload rail T raDwe Or A
tankers — replaced Excel spreadsheets, ChemTank Door BlendiHold Levels (i Pounds)
manually reading gauges, and many o o ] o i

phone calls.
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PM — Selecting SAP

| Pl Edit View Favorites

Tools  Help

Inventory

| dspack - = - D [H

Digearch  [EFaverites

Cpstory | Py S0 - F

CMaterial Search
Uinventory
LIEquipment Search
L Equipment Detail
Uwhere-tsed
Ligpare Parts
LlWark Ordgir.
Llishopping wart
Dexit

©2004 Lighthammer

| address (] http: itu-isdewservietiTumnator ?Service=Personalzation

Plant Maintenance

Material Search

Log

BB Search for Material — List Display by

tites

IMOD40023
Zh

IMD042575

PUMP- AR DRIVEN (USED IM NIAGARA PRESSES

Material: ECLEAR
Description:  [*pump*
Material ipti
MO0 7529 PLUMP - LNIST TWAO OLITLET PUMP # 2000-2 =
IMO023255 DIAPHRANM-ULTRA FLEX NEOPRENE 08-1020-51 FOR vWLDON PUMPS =
ZMODZE01S PLMP-DDN VALCO S0XK55S |
IMODZED1ER PUMP - DD VALCO SBOXHSE9 REPAIRED |
IM0Ze019 KIT - PUMP SUPPORT EQUIPMENT Y ALCOSE0K X768 |

MO028020 KIT-PLIMP SEAL WAL CO SEOXKSE0 |
IMODZ1473 PLMP-YICKERS 101 P2P-1 420 |

|

3 E DhGearch [ Favorites SH\stnry |_’§jv.u

Number or Description

T taerisdeviy

e e — B
_ent-Bearch
FifinRerace o ordetiakensl 5t G Whr_are:E:TaSEtaH
Llspare parts
Lwork order
gz:;wnaﬂﬂﬂ
Result Screen — Displays information
from Material Master in addition to the
current balance. This use of the xMlI
tools provides a more controlled user
experience in a Web browser instead
of having people log into SAP and
go to multiple screens for the same
©2004 Lighthammer

information.
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& Done

tep: fitul-isdewfservletiTluminator? Service=Personalizatior

Plant Maintenance

Inventory By Location

=l8lx]

=
F Gonactt ' | [window [bato Serol] 7]

Logadt  Help Docs

Material: ZMD042050

Description:  [COUPLING-SPLINE LOVEJOY MODIFIED TO DWG 27151204 REXROTH F RETRIEVE ]
Current Bal Stock Category Reorder Point Last Issue Date Created On
[i [Nan Stock 1 [ {n2/03:2005
Consignment Issue Unit Econ Order Point  YTD lssues Created By

o [ea [1 o [HANKSLE

Storage Bin Order Unit On Order Oty LastYear Material Group
|AD100 | A o |10000012

Oty Reserved Current Price Lead Time 2 Years Ago ABC Indicator

o [a77 08 1z [o [

Old Material No.  Haz Material Store Room 3 Years Ayo Default Account

[ [ |Mo10 o |n000607500

WHERE USED | Material BOM |  RETRIEVEONDRDER | ADDTDCART | Dispuay carT |

%

Localintranct

e



PM — SAP Work Order View

Bfda B &G | D EE S0 aa | EE @ o

Display Emergency WMaintenance order 80003864 Central Header

Crder; EHM

SEO03E64
TREL WIAT PREGSETC

Broken Purmp

=1k =

Sys.Status

HeaderData k Operations

Work Order (WQO) View — SAP

ERP display of work order created

i Planning |

through the SAP xMll interface!

Add To Shopping Cart

lannnased |Broken Purip

—Chaﬁe To Category

& Wark Grder C Cost Center

CREATE ORDER

ZMT11644
! : Microsoft Internet Explorer

{ Components | Costs | Parner | Objects | Addit Data | Location
Ferszon responsible Motifetn
PlannerGrp 020 ! POIF  planner 02 Costs EpeE] usD
b vk ctr ASYLINEZ ¢/ FPOSF  Assembly Line 2 PmActType B34 Emergency
SystCond.
Address
Dates
Bsc start bE/18 /2005 Pricrity 1 Wery high =l
Basic fin. bg/18/2005 Revision
Refarence ohject
Func. Loc. TU-OPER-ASBLY-LIN.. ASSEMBLY LIME 2
Equipment  ET2198 FYRO - SCOTT SIDE PANEL HELU Charge Th:
Assembly
First operation
Dperation Broken Purmp I:ICcKey 1 Calculate duratif
Wik Ctr/PInt ASYLIWEZ2 /! POST  Ctrl key PHET1  Acty Type MLABOR H
Work durth oo H Mumber O Oprin dur. oo H
Material:
Ferson.no B
Description:
Required:
Available:
Add to Cart — Once a WO exists, Sthrd e Hin:

ADD TO CART i

CAMCEL I

shopping cart for that WO
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l Plant to ERP — Production Operations

|

Production & Repetitive Manufacturing Orders

-

Start Date: [1/1/2005 End Date: IEH%.-’EIZIEIE Limes |- 41 Lines - = - Refresh
Oroder Ovder Material Production Remaining | Confirmed MRP Pro
Musimibist Typse Humiser Al BOM  [Version |Line Start Date Quearity Oty Controller  |Sch
003700000000 | 7237 0O0000ESES 5320 |01 00 . |7 2Tez0s 8 7 | 004 -
OOAPO00000 9 | 757 OO0000ESET 45054 |03 o000 |07 wavzns 100 0o ]
003700000020 | 7257 000000ESET45029 |03 0003 |07 2ar0s 0 100 0 —
003700000024 |7Ra7 000000ESET45029 |03 0003 |07 205 0 100 0 —
003700000022 | 7257 000000ESET45029 |03 0003 |07 205 a 100 0 —
003700000024 [7257 000000ESET45029 |03 0003 |o72arzI0s a 10 00 E
00370000001 7 | 7957 000000ESET45029 |03 0003 OEA 22005 100 000

Interactive Work Center
Schedule: Production
Schedule updated
every 30 minutes

Production & Repetitive Manufacturing Order Operations

Orher Moo 003 700000013

Lewant]

T confuirmabon

- Schep

=114}

Double-clicking on a
production order
provides the

confirmation screen to

enter new production

© SAP AG 2007, 56

al

Chder Typee: ZP37

Productlon Order Canfarmatmﬂ

DateTime: |
Cwder Mumber: [
Cperation: |
Opder one | o
Total Producad; | -5
Showd R [

add/rrodify Confirmation l

Delete Confirmation I

Cancel

v Confirmation

| Bad/Modily Serap |

COhrder Hesder

-

Matenal Moz 0000D085SE 746099250



l Plant to ERP — Backup Solution

i Sss)  Administration and Startup — the backup
B“"jm solution uses a standalone database along
. with SAP xMIl to perform and capture
J— transaction data. Once SAP ERP is up and
) running, SAP xMIl performs all transactions
ILLUMINATOR® based on the database entries.
S SAP Backup Solution Administralion
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Whirlpool — Driving Improvement Across Global
Manufacturing Operations

<=
Value from the SAP (ERP and SAP xMIl) Solution: Whirlpool

B Manufacturing Performance applications delivered with SAP xMI|
across North America in weeks

W Quality improvements recognized immediately through reduced
defects and rework

B Plant-to-plant comparisons via SAP xMIl available for
management in consistent format

B Accelerated containment of quality issues before shipping

B Value of SAP’s ERP extended with SAP xMll, without incremental
training of plant floor personnel
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Whirlpool — Driving Improvement Across Global
Manufacturing Operations (cont.)

>
Value from the SAP (ERP and SAP xMIl) Solution: Whirlpool

du CORPORATION

B Manufacturing Performance applications delivered with SAP xMI|
across North America in weeks

W Quality improvements recognized immediately through reduced

Lighthammer (now SAP xMIl) is the only solution we have found that is robust
enough to address manufacturing performance applications driving operational
excellence across our 30+ plants worldwide, as well as provide the

transactional integration with SAP ERP.”
- Jim Shimp, Senior Director, Global Apps.

Development, Whirlpool
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B Value of SAP’s ERP extended with SAP xMll, without incremental
training of plant floor personnel
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l Customer Success Story

RPN TN

Dow Corning

Realizing the Adaptive
Manufacturing Vision at
Dow Corning

Keith Carey

Enterprise Architect, Dow Corning

Presented at the SAP xMlIl User Group Conference,

October 2005
THE BEST-RUN BUSINESSES RUN SAP" m
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: Dow Corning — Adapting Manufacturing Vision

Business Overview

Joint venture between Corning and the Dow
Chemical company

Serving the diverse needs of more than 25,000
customers worldwide

Offering more than 7,000 products and services
8,200 employees across 33 manufacturing sites
2004 Sales $3.37B/2004 Q1-Q3. Sales up

17% vs. 2003 same period.

Strategic and Tactical Goals

RO CORNTNG

Increase revenues and customer satisfaction
with better responsiveness and delivery
performance

Reduce response time to customer enquiries
from days to hours

Key Challenges

Customer demand for superior delivery
and responsiveness

Right-time information delivery to employees
Shop floor-to-enterprise process integration

SAP Solution

SAP R/3 4.7

SAP NetWeaver

SAP Manufacturing Intelligence dashboards
SAP xMIl (Lighthammer)
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Quick Glimpse: HSC xMII Projects
Information Navigation at HSC: A Step Change in Productivity

“The two-fold purpose for information delivery is to:

1) Provide a step change in our ability to monitor and improve work and
manufacturing processes
2) Improve stability and root cause analysis, and provide step change improvements
in quality and cost reduction.”
— Arv Arvidson, Technology Consultant/Project Leader
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l Current Breadth of HSC SAP xMIIl Applications

Decomp

Production Summary

Bulk Purity SPC
Reactor/Site Dashboards
Batch Report

Resistivity Profile

Run Parameter SPC
Reactor Pl Trends

SAP Material Tracking

SAP Process Order Display
Batch Sales

Intermediates

Chemical Sample SPC
EPI SPC

Susceptor Tracking
Online GC Analyzers
DCS/TCS Sales SPC
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Finishing

Production Summary

S-22 FRS Batch Report

Fluid Sample List and SPC
Surface Metals List and SPC
Surface Metals Analysis
Experimental Samples

First Pass Yield

Carbon End Loss

Etch Depth Entry and SPC
Particle Count Entry and SPC

Testing
B Acid Blank Comparison
B Acid Blank SPC

Sample Search/Results
Electrical Purity by Zoner



Dow Corning Realizing the Adaptive Manufacturing Vision
with SAP XMl

Value from the Solution: DOW CORNING

B Response time to customer enquiries slashed from days to
one to two hours

B Better product quality and delivery performance

B Higher Employee Productivity from more accurate, right-time
information accessibility to needed content and applications

€ Hours/month impact for employees equates to millions of dollars

B Higher customer satisfaction and higher sales conversion rates on
the Web

B Estimated development costs (TCO) reduced by three to four times
using SAP NetWeaver®
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Dow Corning Realizing the Adaptive Manufacturing Vision
with SAP xMll (cont.)

Value from the Solution: DOW CORNING

B Response time to customer enquiries slashed from days to
one to two hours

Bl D Adtdbnv rmnvAaA Al o mrrAllbi s A Al A Al A s v AnF A v AA A A

SAP’s xApp MIl and the dashboards provide the top-level KPI data and the drill
downs to the production data for alerts and workflows.

Accountability has become much more realistic. Individuals with objectives to
improve performance are now aware of and sensitized to that performance on a
day-in and day-out basis.”

Kirk Royster, Global Enterprise Architecture Manager
Quoted in “Dashboards Drive Improved Performance at Dow Corning,” Automation World, January 2005

LN W W N

B Estimated development costs (TCO) reduced by three to four times
using SAP NetWeaver
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. The Business Case for Manufacturing Intelligence
4

Tangible Benefits* Impact

Chemical MFG — Increased Revenue through 2-3%
enhanced customer service

“ Chemical MFG — Improved Material $2.5M/site
Conversion Rates

" CP MFG — Reduced material costs $3M/site

“ Discrete MFG — Increased First Pass Yield $1M/site

" CP MFG —Increased Asset Utilization $80M

* Examples from survey of existing xMIl Customers
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The Business Case for Manufacturing Intelligence (cont.)

W L
. It can be installed without risk to

your existing operational systems like Enterprise Resource Planning (ERP),
Manufacturing Execution System (MES), and Controls, but generates short-term
payback and sets the stage for long-term benefits.

Large-scale , With
benefits cascading over time to result in larger accrued returns.

One , based on the
performance improvement achieved in its pilot project from a $1M investment in
EMI software.”

December 31, 2003
Bill Swanton and Alison Smith

AVR
Research
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Quantifiable Value of Integration

3
. Comprehensive enterprise-wide With SAP With a non-integrated
Re, manufacturing solution requirements solution competitor solution
Number of interfaces to SAP components* None 50-100
Estimated cost ($16-32k per interface) $0 $2.2M - $4.4M
Estimated on-going support costs
($4K-$8K per interface per year) $0 $.56M - $1.12M
Five years cumulative integration costs $0 $5M - $10M

* Recognizing that each instance of a component will be a separate, yet similar interface

Based on customer experience and benchmarking estimates, the five-year cost is
typically $5 million (above estimate is therefore conservative and achievable)
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Quantifiable Value of Integration (cont.)

Potential cost savings

Comprehensive enterprise-wide With SAP With a non-integrated
manufacturing solution requirements solution competitor solution
Number of interfaces to SAP components* None 50-100

Typical Customer Benefits delivered:
B Five-year TCO reduced by $200K-$500K/Plant

B Time-to-value typically between 60-120 days

* Recognizing that each instance of a component will be a separate, yet similar interface

Based on customer experience and benchmarking estimates, the five-year cost is
typically $5 million (above estimate is therefore conservative and achievable)
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l Key Takeaways

B Whirlpool
B Rapid deployment model

B Undisturbed ERP landscape that is tightly integrated to the
manufacturing environment

B 20 times the ROl in the first two years

B Dow Corning
M Significant breadth of applications deployed

B Deep integration of manufacturing and business data
delivered directly to users at all levels

B Significant direct business value driven by visibility
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l The Importance of Choosing Your Manufacturing Partner

© SAP AG 2007, 72

Identify one that can deliver:

| A single-layer of
pre-built connectivity to multiple manufacturing
applications to

| Unified, real-time analytics
and decision support to enable production personnel to



Summary and Key Takeaways

True Manufacturing Performance Management (MPM)
delivers:
| — A single-layer of pre-built
connectivity to multiple manufacturing applications to

integrate real-time manufacturing and enterprise business
processes for exception-based management

| — Unified, real-time analytics
and decision support for production personnel to enable
them to monitor, measure, analyze, and control KPIs for
higher productivity and performance

The right choice enables manufacturers
and
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. SAP xMIl Resources

eb page on sap.com:
.com/solutions/xApps/xMll/index.epx

eb seminar archived on Managing Automation Web site
n demand:
nagingautomation.com/maonline/research/webcast/view/

5111809
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l 7 Key Points to Take Home

= Profitability in the Supply Chain — develop a true end-to-end strategy
» Dynamic Response to Unpredictable Demand — you can’t improve what
you can’t see

= Most organizations have all the Shop Floor Data they need
to get started

» Rip-and-Replace creates significant risk, and can be costly in
time and dollars

= Data replication is unnecessary and compounds accuracy and
synchronization problems

= |t's difficult to be adaptive when you have to wait for the next
Batch Update

= Business Processes need to be targeted and simplified for use by
Front-Line Personnel

= The granularity of Enterprise Data is insufficient to support the needs
of the Manufacturing Improvement Teams
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l 7 Key Points to Take Home (cont.)

= Be careful not to implement technologies that cement bad behavior
» Ensure composites can evolve as your organization becomes adaptive
and identifies new opportunities

= Rapid Prototyping and Speed in Deployment are critical to Maintaining
Momentum
= While ROI this year is good, ROI this Quarter is better

= When you understand the impact of becoming an Adaptive Manufacturer,
you will understand why delay can be so costly!
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