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“Where did IoT come from?
=What will it look like In the future?
*|s the technology ready?

*How to get going, today?
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Another Price Breakthrough from Radio Shack!

FINALLY...A HIGH-PERFORMANCE
1200-BAUD MODEM FOR UNDER *4300

Sivs monay on long-dstance
Iziephone servwoe and on nfomas-
10N netwdrk Connect 1ms with o
hghperiormance DC-2212 Modem

Superior Performance for
Less than Lesser Modems
You can hnd other modems with
ondy 50ma of the sama leatures as
the DC.2212 saling elsowhore for
$500, $600 and more. But why piy
that much? The DC- 2212 (26-1176)
= st $359.95 and mchudes the
features you nead 10 Save Sme
and money And the DC-2212 15
compatble with any persoral com-
puser equippad with an R5.232C

Prces pny 01 Raes Sasca Compant Carany
Mot b mak
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COMMUCAHONS imerlace (sl add
appropnale softeare and cable)

Advanced Features for
Convenlent, High-Speed
Data Communications

The DC-2212 is easy 0 use and
wik amomatically dal or answer
laphons calls, Mo and trans-
mil data and then hang up. Just
connact the DC-2212 % & modular
selephone jack for mens-drven, Bel
212Acompatible asynchronous o
synchionous opeegion, The
DC-2212 automatcally selocts 300
or 1200 baud cperabion %o match in-
comng cts and ts you download

al 1200 baud % save time and
money The DC-2212 s fully com-
patble with Xenix syskems and is
perfoct for use with any of our
Videotex tescommunications
software packages.

See It Today

Step up 10 high-speed data com-
munications with the DC.2212.
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=1985
=1200 bits per second
=$400 USD
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,ﬁ *Ambient Computing

_ =Nano-Connectivity

“Ubiquitous Wireless -

2 -“Free” Smart Products
*Connected by default
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“What will 2045 Laugh At?

. =Lack of Standards?
*Business Models?
=Connected Toothbrushes?
"Hesitance
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How do: | design
an loT solution?
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How To Think about an IoT Solution Global

Connectivity




The Model ol v

What do | want to learn?
What do | want to do?
What's my thing's API?



Connected Tractor / Farm Efft;;'f"e

‘“'m\“\! tﬁ u!m! =5

How to optlmlze mamtenance

Fuel efficiency
Manage farm with less overhead
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Tractor Modeling Global

* Properties

& PTC Business

4% | & ConnectedTractor.Tractor ® | [ | Demolaunch

Cancel Edit

ENTITY INFORMATION = Properties ? == Add My Property & Edit R Delete

@ General Information

* My Properties

'I:I' ConnectedTractor. Tractor

& Services Edit Name Type
Events /" 4= - SerialNumber
Subscriptions B

= /" .= - ModelNumber

PERMISSIONS - /3 -z Factory

@ Visibility _—

8 Visibility Instance Z] = | # Onginalprice

— } -

i Design Time & | -T-Engine

¢ Design Time Instance B /’ .— # FuelCapacity

e 1/ = # WheelBase

¢ Run Time Instance

T 7 ae # Weight
CHAMGE HISTORY _ - ) .
& o # HydraulicCapacity

b Change History

|
L

.— =T~ HydraulicType

R
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The Apps Glol:;alive
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Business Loglc and Analytlcs
Other Systems
User Experience and ldentity



Map the Microcosm e
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Security and ldentity e
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ThingWorx Example Global

Thlng MNew Entity &' Imps O Help

A PIC B
4 | = ConnectedTractor.Tractor el # | [] Demolaunch % *]
L ConnectedTractor Tractor _. & voe -

ENTITY INFORMATION & Se rvices : o= Add My Service 3 Delete [ Duplicate
@ General Information

|l Properties ¥ My Services

Edit Service Name Service Type Inputs Output
¥ Events GetMaintenanceBlogEntries Local (JavaScript) - Search | - Blog | # MaxBlogEntries & result
g P

§' Subscnptions

PERMISSIONS GetMaintenanceBlogEntries @ Local UavaScript) -
@ visibility
R Service Info Inputs/Outputs Snippets Me Entities Scri
D Visibility Instance P P [ pt
& Design Time - E 2 = = =
= Inputs =k 2ad 9 QL0 & = 5 E2
¢& Design Time Instance P
B opoo T h script &) Find and replace 0
i Name Actions = = N
¢& Run Time Instance / wvar blog = Elog; -
L— -T- Search f ® 2 if(elog == undefined)
CHANGE HISTORY 9 bleg = "ConnectedTractor.MaintenanceMonitor®;
) L— -1 Blog / b4 10
{{—,-Change Histary 11 ff result: INFOTABLE datashape: BlogEntry
L # MaxBlogEntries / x 12 wvar blogentries = Things[blogl.searchelogentries(params);
DEPENDEMCIES 13
18 Entity Depends On 14 war params = {
5 dataShapeName: “ElogEntryWithavatar" /* STRING */,
°I5 Uses This Entity Outputs 2 16 infoTableName: "ElogEntryWithavatar" /¥ STRING */
L 17 | };
Name |? result =
19 7/ result: INFOTABLE
28 war BlogEntrykithavatar = Resources["InfoTableFunctions"].CreateInfoTableFromDatashape(params);
Description | 2 21
22 for each (var row im blogEntries.rows){
- 24 -
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Unlocking the Value Iin the Internet of Things

ThingWe

i 1d AcmeFoodsLogistics TrucksOriginal %
‘ AcmeFoodsLogisticsTrucksOriginal Desion iew Mashup - Cancel Edit o
| WIDGETS P B ESEY EETEAEN BT
GCategory | Al v/
e ——
Fiter = R o e RO
el e e gaer
® Ao Refresh Az S @ Paramet
™ E
2| Bog i Status 448 VIN P A " & Retumed Data
O Button cainis Guror « [ A1 Data
Oriver soe Speed 00 Mexics; | borca
£ onat o - @ Selected Rouls)
Blof Lading §  ##4 Temperature #3# o
Creckbax aa ¢ s
Cusiemats e DynamicThingTer
Contained Mashup & Fhcet Hamn ik s S8
: EntityName
| DaTree & Last Name sa8 o tyNam.
& GetBOLkwentory
& Data Export Colombia
- & Parameters
L Bl Cakd Chain
[ Date Time Picker 3 = (& Retumed Data
T e e m_
= Dovider I G ANData
4 Event Chant ® @ = il Selected Rowis)
@ Exression & GetPropertyVaives
Time Series Chart
Feed @ Parameters
] Feidset > B Retumed Data
B Fe Ugoad & [ AIData
) Folding Panel = B Selected Rows)
@ oo R B o | e | ouno | Roooscan | Procccit | EranchiD | Smsm | ranctam| Ao | Lo | Orerbune] Price | Aceursan) Prochcan | 84
B GeoTag
4§  Google Location Picker & GetGlobaiSessionVaiues
& Param
DATA PROPERTIES
e Things_TruckTrackingData: Query
SRTN S I —
Name Value
2 endDate
d = # maxitems
%15 GetlmplementingTrings WithData PR o
2 query <
AcmeFo... X r-source -
0Pz % souceTags =
P stariDate <
# Loaded w =
t <
# RefreshRequested = 5

JUD =&

2015 2020 2045
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Rapid Application Development

PTC Live

Global

.
Th I ng Type to search system MNew Entaty & Import/ L = Monitoring O Help JoeB
A PTG Business
T || TrackTrace Plant ¥ ]
’l TrackTrace.Plant m - Design Info View Mashup Save W Cancel Edit £ More v
—
Widgets Mashups Workspace AR s = 2 | S| 0 | of | o I: Tt Preview | Available Space ¥ Default Lanquage v Data Session User c |+
_______________________________________________________________________________________________________________________________________________ e -
A L " i -
category : EI e ™ 1R LI raar b Awn Calartard - oo EKPI : E * ‘i‘ Ent :}INawe
— : SN < D : GetProperties
- = ! ot \ ey ¥ OEE ue Efficiency ~ et Efficiency = rst Pass Yielc + !
N B Mexico | Mexico « D 4 3 « » TogglePlayButton
&) Auto Refresh | Py I
| Puerts I GetPlantManagerDetails
= Blog @&9 ! |' ,  Riea :
! Guatemala Caribbean ! GetNextSpotLightProductionLine
I Button | 2. Sea I
| I GetEfficiencyNumbers
Carousel o i i
@ : ? Plant Address Plant Manager . ‘ . ‘ ' s @ DynamicThingTemplates_AcmeTractor...
B4 Checkbox ; ) : ]
9 i 4362 Mainland Bivd, P At Gauge Gauge Gauge Gauge 5 = |[E| EntityName
Centained Mashup 3 1 Cinginatti, OH 38921 S i GetProperties
| BEE i
[zl D3Network -3 ; : GetUtilizationTimeStream
[zl D3Tree & E leanc o Mecae E = @ Things_AcmeTractor AcmeTractor
& Dashboand - | | GetAreasFromMNetwork
Data Export - |+ Spotlight Line: 222 [} Mex@efresh Now ; GetAreasFromMetworkBlank
Mashup m Current Shift: === Expression: Invisible at
A »® ; Trers ; Name Value
. i Shift Progress: 0 Shift Duration: 480 i
Name Value - Time Series Chart :
- 1d mashup-root ! :
- Type Mashup E E
-T- DisplayMame Mashup
=T~ Description Connections .l, To-Do
=] Master AcmeTractorM... | 3 -
&9 Style PAVAVAVaE & DynamicThingTemplates_AcmeTr... AutoRefresh 2 DynamicThingTemplates_AcmeTr... l:l
-~ BGImageRepeat Mo Repeat v § TogglePlayButton Mashup xﬁ GetProperties
-T- BGImageSize Auto ¥
. Ii| All Data ;f Loaded
[ ShowDataLoading |+ - '-\ E DynamicThingTemplates AcmeTr.. -
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Edge Architecture
The Network
Cloud Services



PTC Live
Global

Key Terms




PTC Live

Global

* Anything that can “read” or “report” on
the real-world status of the product or
local environment

— Temperature sensors and light sensors
— GPS receivers

— Vehicle on-board diagnostics (OBD)

— Files

— Stuff specific to the product

* hardwiredplugged in, built in, over BLE
or Zigbee, or carrier pigeon delivered

30



PTC Li
Actuators e

Global

Anything that can affect the product
or environment

* Lights
e Valves
* Files

e Firmware
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Short vs. Long-Haul Communication Global

Short Haul (southbound)

e Communication over short distances

Long Haul (northbound)

Communicating over long distances

« Things that are proximate « Transports
— WiFi or Wired Ethernet
 Hardwired — LoRa/<1Ghz
— Cellular
« Serial / Modbus — Satellite
* LAN cables - Networking Protocols
— TCP
* Bluetooth — UDP
— SMS
* Zigbee — HTTP
— COAP
« MQTT

Messaging Protocols
— AlwaysOn

— OMALWM2M

e J19 bus, CAN bus, OBD

* NOT THE INTERNET. NOT CELLULAR.

32
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Open Mobile Alliance

For a Connected World

World Class Standards
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PTC Li
Abstract loT Product Anatomy Global

Long-Haul Comm

Agent

Controller

Thing

4
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Embedded Example With WiFi Sl Live

Vend Count

= Microcontroller/SOC (ARM, x86)

= WiFi Module (Broadcomm, Marvell)

=» Embedded RTOS/No-0S/Skinny Linux
=" ThingWorx AlwaysOn SDK

35
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Gateway Example With Cellular Global

A
|

Cellular g

= Gateway, Mhz++, RAM++, Flash++
= Cell Module (Telit, Option)

= Linux, Windows

=*ThingWorx Edge Micro Server

36



What About the Cloud ngGct; aLLiVE




9 About

What |s Twitter Company Press Investor relations Blogs

Executive team

Our mission: To give everyone the pow
information instantly, without barriers.

Milestones

Open Source

Twitter usage

271 million monthly active users
500 million Tweets are sent per day
- 78% of Twitteracti 2Ts are on mobile
- T7% of accounts are outside the U.S.

- Twitter supports 35+ languages

« Vine: More than 40 million users









387,142 == All of Twitter
2 Customers == Twitter * 10



Security and the loT e

It's Not Just Web and Mobile Ingress/Egress

Not just users to authenticate!

Low Power Devices cannot forego transport encryption
Physically secure the honeypots

Use secure boot, root-of-trust, and TPM

Data privacy and <gulp> governance
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Tale of Two Devices Global

Coffee Pot Industrial Robot

Home WIFi Sub ghz private network
None Lockbox

None TLS 1.2

Serial number serial + x.509 certificate
MD5 SHA-2 (256)

Windows 95 Wind River Linux

Yes

Connectivity
Physical Security
Transport Encryption
Device Authentication
Message integrity

O
p)
Z
O

Secure boot?




PTC Live

Tale of Two Devices Global

Coffee Pot Industrial Robot

Home WIFi Sub ghz private network
None Lockbox

None TLS 1.2

Serial number serial + x.509 certificate
MD5 SHA-2 (256)

Windows 95 Wind River Linux

Connectivity
Physical Security
Transport Encryption
Device Authentication
Message integrity

O
0p)

Secure boot?
Remote Update Capable?



PTC ThingWorx i, v

Scalable, Secure,
Flexible Cloud Deployment &
Data Mgmt

Mashup and Mobile Builder for
Rapid App Dev

Bi-bi-directional,
secure, scalable
connectivity

loT Model,
Configuration,
Alerts, Content,
Business Logic

Edge Micro Server and
SDKs for C, Java, .NET

46



ThingWorx — Purpose Bullt for loT App Enablement

PTC Live

Global

Remote Service

Applications

MASHUP External System
Application BUILDER S
Enablement

REST APIs

SYSTEM
SERVICE
INTEGRATION

Business
Logic

Thing Model

Communications COMMUNICATIONS
Elements Internet _
Mobile
Networks
C\ -4 he Network \ > ]
Sensors,
Devices &

Equipment

™
L

mﬁé twillo
CLOUD SERVICES

PTC

eule: J,l’x'zrrf_"::
E’.‘?’ «_maximo

O=RACL &

BUSINESS ENTERPRISE
SYSTEMS

[ ]
——
il

BIG DATA ANALYTICS
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What's the Methodology, Joe? fiEiLive

a -

As to the methods, there may be a million and then
some, but principles are few. The man who grasps
principles can select his own methods. The man who
tries methods, ignoring principles, Is sure to have
trouble.

-- RALPH WALDO EMERSON
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Our Customers
They all overtook the tortoise

GVASALE DFUJIFILM - @ S5Gees MEBOLD lachitiahiech % s BrainLAB

FUBIFILM Medical Spaismm USA, Inc. 105D

(lisnow: B8 Microsoft n%ﬁv @ncr O IMRIS & atat Parata ‘

ELEKTA

MSKESSON EMC () CareFusion ¢ YENTANK

where information liv

MAQULT smthsmeaca A. Quantum.

B TECHNOLOGY

HOLOGIC® i% Be

SRR AEeEAnIC MICROSYSTEMS

Hies e N

bafal SAKURA NetApp'
=
3PAR | %talaris VIRTUAL  Drbotech.
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http://www.gerberscientific.com/
http://www.axeda.com/customer_kodak.htm
http://www.axeda.com/customer_Leica.htm
http://www.axeda.com/customer_maquet.htm
http://www.parata.com/
http://www.spacelabs.com/
http://www.teradata.com/
http://www.talaris.com/
http://www.belimed.us/
http://www.smiths-medical.com/
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»1985 — still getting PCs to talk
»2045 says “Get to work!”
~ =2015 Is the time to act!

*Model, Apps, Connectivity

NN
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Thank You!

* Your feedback is valuable
* Don’t miss out on the chance to provide your feedback
« Gain a chance to win an instant prize!

« Complete your session evaluation now
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