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Smart Connected Systems
Smart Farms, Smart Cities, etc.
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Smart, Connected Operations
Smart Manufacturing / Industry 4.0

Smart, Connected Products
Remote Service, Ops & Analytics
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Smart, Connected Operations iCiLive

Similar Industry Terms:

* Industry 4.0

« Smart Manufacturing

» Factory of the Future

* Brilliant Factory

* The Factory of the Future

Werx

A PTC Business

Thing

Smart, Connected
Operations




Operations Include Your Supply Chain RIC] Live




PTC Live

Top Strategic Objectives Have Remained the Same for Years Global

Ensuring consistent QUALITY of products>
RESPONSIVENESS
55%
to customer order demands
Increasing production
I P 52%
CAPABILITIES and CAPACITY
Getting new products to market 0
R

Source: LNS Research, 2015: Top Operational Objectives for Manufacturing Executives
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Challenges with Traditional Manufacturing Systems Global

Traditional Mfg System Landscape Challenges

4 A A Y

Level Business Systems
4 (ERP, SCM, PLM)

\

Different equipment

Level Operational Control Different systems maturity

3 (MES / MOM)

Limited interoperability

Level Process Monitoring
2 (HMI-SCADA)

Proprietary protocols

Level Control Level & Data
1,0 Acquisition (PLC)

|Site1](Site2]{ ... ]
External g_!

Logistics Suppliers

Limited visibility

Lack of flexibility

(ili)-o)
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ThingWorx loT Platform for Smart, Connected Operations Global
Traditional Mfg System Landscape Th'ﬂgW@rx

Level Business Systems
4 (ERP, SCM, PLM)

10X Increase in App. Dev.

Level Operational Control
3 (MES / MOM)
|l | |l |

Flexibility

Level Process Monitoring Social, Mobile, Mashable

2 (HMI-SCADA)

Big Data Analytics

Level Control Level & Data |
1,0 Acquisition (PLC) Real-time

(Site1) (Site2]_... Connectivity

External

(ili)-o)

Al

Logistics Suppliers



ThingWorx IoT Platform for Smart, Connected Operations

PTC Live

Global

L  translate
Connectivity N\ B
Connectivity and Ay ¢ )
Device Management Ao (*.) twilio
@ Marketplace
Device Cloud Smart Extensions CLOUD SERVICES
Private Device Cloud and Applications .
PTC
. Application Enablement Cassandra & leforee
ThlﬂgW@rx Application Enablement ° Big data Y oo
o Platform NP AL =
Composer — ENTERPRISE SYSTEMS
loT Rapid Application _ .||||-=
Platform Development and Graphical ColdLight E—
User Interface Builder Machine learning
and predictive BIG DATA
Federated Deployments analytics ANALYTICS
TR
Big Data Y lr
Analytics COLDLIGHT Augmented Reality* @ﬂ Digital Twin* 0

SOCIAL SERVICES

*Beta *Beta
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ThingWorx Marketplace ™ Global

The 1st Online Marketplace for the Internet of Things

v’ Ecosystem extends ThingWorx capabilities
and enhances your competitive advantage

v" Improves loT solution time-to-market through
application “assembly”

v' Accelerates 10T/M2M adoption through global

sharing of IP -
Infosys  Mtell

KALYPSO

Callisto

Leverage an ever-increasing catalog of ready-to-use extensions to continuously improve your own IoT offering
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ThingWorx “Federation” Global

Federated Architecture with unified end-to-end security and management

Cloud Scale Apps - Big Data, Analytics and
Corporate applications run centrally

Regional / Factory Level Apps - each
facility runs autonomously and manages its
own flight of equipment. Shares data with
peer facilities and corporate

Embedded / On Device - the ThingWorx
stack enables autonomous operation, local
UX, performant operation while being part of
the overall security infrastructure
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Smart, Connected Operations Use Cases Global

* Next-Gen. Operational Intelligence « Manufacturing Big Data Analytics

* Unified visibility * Predictive analytics

* Drill-down & root cause analysis » Equipment Health and Monitoring
* Paperless Shop Floor  Condition-based maintenance
 Smart, Connected Tools * Predictive maintenance

e Remote service from machine builder

* Remote Supplier Quality + Augmented Reality / Digital Twin

* Asset Tracking

KPIs e v dssn, cow ] p

o, s

- i swivme e o Retione
. o Tow Cmcancy Doy
1500 saoo 1300 1300 %

6500 0

10000

Confidential and Proprietary - Not for Distribution



PTC Live

Next Generation Operational Intelligence Global

Leading CPG manufacturer with over 350 beverage and
snacks plants globally

= Relo:
BT v | rvo | teionentiess | 5o | Admiestasen
B T T

Net Efficiency Availability Performance

Problem:
 Heterogeneous landscape
« Siloed applications

* Non-standard KPI's o L e [ [

« Non-actionable information = o e ——————

* Lack of line coordination N 0g. oremee comsae  oeses

« Zero collaboration : e — . —
ThingWorx solution: oz WaITING 7 E_

« 360 degrees view of operations D e— & T I ‘

- Empowering operations with data in context
« Coordination of entire process . — ‘ﬂ ' o

« Actionable & collaborative E

Results: 5% to 8% increase in productivity

12



PTC Live

Drill Down and Root Cause Analysis Global

Empowering operations with data in context, and building community of experts

ThingWerx

A PTC Business

The traditional approach: Solve problems more quickly
Disconnected KPlIs Get to root cause more frequently
Invensys ]
AN\NVANTIS m'sh%&!!
=Y oracLe COLDLIGHT
Business Applications Drodictions
=
—— Yondeiis=

Docs, SOPs, Root Cause, KM,
Tribal Knowledge

: o :
7\

Community Subject Matter Experts

Plant Floor Systems

13



ThingWorx Demo: Next Generation Operational Intelligence i -Ive

@ AcmeTractor.Master x

L C' | @ https://ec2demo.thingworx.com/Thingworx/Runtime/index.html#mashup=AcmeTractor.PlantContainer&mashupName=&plantName=AcmeTractor.Cincinnati&__nc=50f590c0-840e-49c1-8174-2619a3c64520 Qe =

Line Schedule Maintenance Quality Log Out

Plants Cincinnati DASHBOARD

P ' = . n
q! ! : 4 =9 5 ) m View by Area n Clear
W i ’
-

True Efficiency Net Efficiency First Pass Yield

LI _Map Data | Terms of Use | Report a map error

@ Plant Address Plant Manager

4362 Mainland Blivd, Bridgette Jackson
Cincinatti, OH 38921 (610) 453-3274

bjackson@acmetractor.com

Send a Message

Spotlight Line: Final Assembly Line 1  Next

Current Shift: Shift 2

Total Produced First Pass Yield

6400 9450

OEE True Efficiency Net Efficiency 400

2014-06-09 2014-06-09 2014-06-09

E UE 1 S BE E E Ll | 5 s 12000 16:33:20

W TrueEfficiency NetEfficiency

14



ThingWorx Demo: Rapid Application Enablement

PTC Live

Global
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Supply Chain & Logistics Tracking PTC Live

ThingWerx
SHINGTON DAKOTA on NEW
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PTC Live

Paperless Shop Floor and Smart, Connected Tools Global

Bi-directional connection to: Connected - Tailored - Actionable

People (operator):

. ] P Work Instruction App Operator: Demo D. Work Station: WC101
° -
SI ngle Slg n-on Work Order #: 0000000022 CAB INSTALLATION

K OP 0100 OP 0110 OP 0120
------------------
W e S \

Mfg SyStem S (ERP/M ES) - INSTALLATION PROCEDURE

4 ° WO rk 9 rd ers Lﬁgg;%vsime SIDE COVER TO CLEAR SPACE FOR BOLTS
- . 2 BRING CHAIR IN POSITION AS SHOWN ON THE IMAGE
ORACLE ) Opera’“ons, par‘ts’ resources ;EB/?EI:ETRIUJRSEI:J\J‘GT:NEUMATIC WRENCH WITH TORQUE SENSO

BOLT THE CHAI RAS

» Competencies check _ i)

MAKE SURE THE TORQUE
IS WITHIN RANGE

pTC F’ZLDI\;IS/DI\/IPI\/I | CAD:

25 SIEMENS . part and process plan details

DASSAULT
SYSTEMES

G EE S . . ..

 Standard operating procedures

N -

Quality / data capture:
 Traceability, genealogy
» Operator feedback

Industrial tools:
« Torque, angle, battery life, ...
* Position and orientation

£ 2 360
- 180_° \
88.0
% 3
’ 2 2015-06-08 22:31:04 2015-06-08 22:31:11 2015-06-08 22:31:18 S Inci
— .


http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://fabiofrittoli.altervista.org/tag/computer-essentials/&ei=s1ZwVcrEL-PHsQSyk4P4Cw&bvm=bv.94911696,d.cWc&psig=AFQjCNG0TarszaTn2ec8zzhxA_VekZ-kDw&ust=1433511988330803

PTC Live

Windchill MPMLInk Demo: Digital Process Plan Design Global

' {_ Connecting... « \-}-

(' Bl @ jniyonkurudilptenet ptc.com/Windchill/app/#ptcl/tcomp

‘PTC‘ W|ndCh|ll. .Problem Report, Chang... |:I‘ | Searct \Plvl Quick Links ~

]| @ Products > 844 Recently Accessed ~
I: Actions » | [ Process Plan - 0000000022, A.7 (Manufacturing) (Production) (CAB INSTALLATION) inWork @
g; ‘ Structure
; g? JD_004319, AT308471_CP.ASM, A.3 (Manufacturing) (Related Part) (=4 {_‘5] _a CAB INSTALLATION, 0000000022, A.7 (Manufacturing) : Current Filter(Latest : Manufacturing...) Default Layout
% 7 €5 Q& i’iﬂ' x| E Editing , - Cne(: E)ut«ln : Viewing INew/»\dd To : Filter - Tree F'“u(l.ev :{elat:d :ssemb!y Ful‘ter Tools
e T B SIS R ol Vews - S sy W B omnRe & & Open e Pat | By fpOmntPe | B »
Sdentily = ey 8| | 3 Insett ~ /) Edt 9 € (3 My Checkouts || [T] Display ~ (9 M New Ad to Ed Fiter 54) Saved Fiters v | Open Tree Picker |14 Open Selected Edt Fiter 153 Saved Fiters + | Openin
4 /2 JD_004319, AT308471_CP.ASM, A3 (Manufacturing) » |l A
| e e T i = = | 1«m > »l »ig - o [ Documentation |[KEECCr ]| Work Center Allocation || Part Allocation
{5310, JD_003284, AT309725.A5M, A.2 (Design) T 7 : o
{34 20, JD_003289, AT217493.A5M, A1 (Design) &8 || [Fina in structure EAFE : dfesonces AR QP |(A- G- ER O- RETSR LB 0~ R-@=
{5330, JD_001268, 19M7866.PRT, A1 (Design) . || dentity «
{440, JD_003204, AT311458.ASM, A.2 (Design) 4 caB mzz, A7 (Manufacturing) i 7
{53 50, JD_002804, AT202727.ASM, A.1 (Design) 4 [+ 0010, SECURE FRAME ON STATION, A.4 (Manufacturing), 0000000032
{5370, JD_002882, AT311003.ASM, A1 (Design) R ELECTIC WRENCH, A1 (Manufacturing) (Tool), 0000000041
SR anamsnnona_arnananoasse s s 4 {3 )D_003284, AT309725.ASM, A.2 (Design)
Ensid ) UFTING PONT, A1 (Manufacturing) (Tool), 0000000042
Ry Fe (8 B i R Re- B R LEH- » [[¥ WC101, A1 (Manufacturing) (Work Unit), 0000000023
4 [1+4 0020, INSTALL TOP, A.5 (Manufacturing), 0000000033
b ELECTIC WRENCH, A.1 (Manufacturing) (Tool), 0000000041
{53 JD_003163, AT223312.A5M, A.1 (Design)
[[¥ WC101, A1 (Manufacturing) (Work Unit), 0000000023
- [1+4 0030, INSTALL BOTTOM PLATE, A.5 (Manufacturing), 0000000028
‘ [1+4 0040, INSTALL BOTTOM SYSTEMS, A.5 (Manufacturing), 0000000030
‘ ‘ " ‘ [+4 0050, INSTALL FLOOR, A.6 (Manufacturing), 0000000026
‘ : (124 0060, IINSTALL AC SYSTEM, A6 (Manufacturing), 0000000031
6 [++4 0070, STEERING WHEEL, A6 (Manufacturing), 0000000024
(14 0080, INSTALL DASH BOARD, A6 (Manufacturing), 0000000029
125 0090, INSTALL CEILING, A.6 (Manufacturing), 0000000034
(%4 0100, INSTALL DOOR & WINDOW, A.6 (Manufacturing), 0000000025
(%4 0110, INSTALL WINDSHIELD, A.5 (Manufacturing), 0000000027
(14 0120, INSTALL CHAIR, A6 (Manufacturing), 0000000035 ¥
Y
£ - Al
é Zz—— X
g' < L »
= (20 objects ) Middle=Spin Right=Fly
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PTC Live
Global

ThingWorx Demo: Work Instruction Mashup for Paperless Shop Floor

y' ® Connected Work Ins x \

< C A [ jniyonkuruOll.ptcnet.ptc.com:8181/Thingworx/Runtime/index.html#mashup=Connected%20Work%20Instructions&__fromBuilder=e498129b-3309-4272

29b-3309-4272-89f6-54b23@Q ¥ | & =
Show/Hide Log Show/Hide Debug Info = Reload Default Y. Fullscreen bod

| Operator: Demo D.

Work Station: WC101
CAB INSTALLATION

OP 0110 OP 0120

INSTALL CHAIR

INSTALLATION PROCEDURE

1. REMOVE THE SIDE COVER TO CLEAR SPACE FOR BOLTS
UNDERNEATH

2. BRING CHAIR IN POSITION AS SHOWN ON THE IMAGE

3. BOLT IT USING PNEUMATIC WRENCH WITH TORQUE SENSOR
READER WRENCH

BOLT THE CHAIR AS
SHOWN ON THE IMAGE

MAKE SURE THE TORQUE
IS WITHIN RANGE

‘‘‘‘‘ '\ /.\"\»\ /‘IP \ /’. 0 0 32
S S /s
105. \ N / ' / Issue Description
\~\ ‘/‘/ L \ /
V v

2015-06-08 22:31:18 Log FRACAS Incident
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PTC Live

Smart, Connected Operations Use Cases Global

* Next-Gen. Operational Intelligence « Manufacturing Big Data Analytics

* Unified visibility * Predictive analytics

* Drill-down & root cause analysis » Equipment Health and Monitoring
* Paperless Shop Floor  Condition-based maintenance
 Smart, Connected Tools * Predictive maintenance

e Remote service from machine builder

* Remote Supplier Quality + Augmented Reality / Digital Twin

* Asset Tracking

KPIs e v dssn, cow ] p

o, s

- i swivme e o Retione
. o Tow Cmcancy Doy
1500 saoo 1300 1300 %

6500 0

10000
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