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Industrial Data Communication Standard.:
Background and Problem Statement

e Smart Manufacturing requires a high degree of automation and integration of

systems deliver optimal performance and Return on Investment

e These systems have evolved over decades in a highly proprietary, closed manner

by the companies who design and sell them

e Theresulting landscape of incompatible machine communication creates costly

delays and complexity in product launches for USCAR companies

e To solve this problem, USCAR has created the first of its kind Industrial Data
Communications standard that meets the requirements of the Automotive

Industry
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Industrial Data Communication Standard:
Problems We Need to Solve

Stovepipe Architectures

Data is trapped within
applications focused on
specific manufacturing
processes

Vendor Lock-in
Many equipment vendors
developed their own
proprietary software that are
incompatible with other
vendors

Propriety, Closed Protocols

Vendors restrict access to raw
machine data in efforts to
monetize access and
vendor-specific analytics

No Application Portability Difficult to Scale

Legacy Plant floor applications limit
the scale and speed of smart
manufacturing deployments, driving
up costs, and limits the ability of IT
staff to provide functional

Proprietary protocols require
custom applications for
each vendor, increasing
costs and creating
additional data silos

support/upgrades
No Interoperability Data Silos
Proprietary protocols and Manufacturing data is Lack of cross-OEM Ownership
vendor-specific software blocks trapped in factory-specific

plug-and-play equipment
deployments

applications, minimizing the This is an industry-wide issue that no

use of advanced analytics

USCAR

STATES COUNCIL FOR AUTOMOTIVE R

one company by themselves can solve
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- Background: USCAR: 2019-2023

Manufacturing TLC
Industrial Data Communication Standard

Project Description Project Status:
» Develop and Deploy an Industrial Data Communication standard that provides the SAE-USCAR-53: Released
foundation for Smart Manufacturing across the entire Automotive Industry worldwide. June 1st’ 2023
Project Timeline 2019 |, 2020 |, 2021 |, 2022 , 2023 2024 |, 2025 , 2026
0102030.450102030450102030450102030.430102Q304§QlQZQBQ4§QlQ20304EQlQZQ304
[ oeveiop scope || erform senchmarking | standard Development i Deploy, implemert, and Maintain |
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Industrial Data Communication Standard:
Value to USCAR & OEM Members

9

Reduce Cost, Maximize Scale Enable Dynamic Manufacturing Minimize Equipment Downtime

Deploy common Smart Factory Leverage open protocols to enable Extend.ed predlc’Flve maln_tenance

solutions worldwide, plug-and-play equipment analysis & machine learning

accelerate asset utilization deployment, automate line algorithms worldwide

efforts configurations

Compress Product Launch Optimize Performance Ensure Security & Traceability

Improve Quality Expand simulations, deployment Accelerating feedback loops Seamless large-scale systems
Leverage extensive predictive of Digital Twins to accelerate throughout the entire integration portal ensures company
analytics, Al, and accelerate feedback to engineering, stabilize manufacturing process to monitor data is safe, secure, and fully
feedback loops to engineering '

line configurations quality and supplier flow auditable.

USCAR Ihp ©
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The Business Case for SAE/USCAR 53

FAST PACED PROGRESS ON STRATEGIC TRANSFORMATION

| C/\RBON NET ZERO BY 2038 |

11% carbon footprint reduction®

~30% reduction y-o-y in vehicle defect
rates 3 months after customer delivery

27% of leadership positions held by
women, targeting 30% by 2025

100% of key HR processes aligned with
diversity and inclusion commitments

TECH

0% BEVEU®
g
50% K¢
DIGITAL REVOLUTION

Software, Al & Autonomous Driving
Global BEV sales up 41% y-o-y

23 BEVs in market, 47 by end of 2024
Hydrogen fuel cell front-runner

3 world class software & Al
partnerships and aiMotive acquisition

10 start-up investments with Stellantis
Ventures; 3 projects launch in 2023

D/\RE

FORWARD

2030

VALUE

7 ACCRETIVE
BUSINESSES
with theirown P&L

>25%
Net Revenues from regions
outside growing EE & NA

U.S. Finco operations expanding

7 accretive businesses prioritized to
complement core, with y-o-y“ growth

All regions growing and delivering
record profitability

+34% Net Revenues growth y-o-y“
outside EE and NA

Investing in the Next Generation
of Full-Size Trucks

\

Flint, Michigan Arlington, Texas

$0.5B+ to produce the next
generation of full-size SUVs

Fort Wayne, Indiana

$0.6B to produce the next
generation of light-duty trucks

$1B+ to produce the next
generation of heavy-duty trucks

Investments will strengthen our industry-leading full-size truck and SUV business

Engineered line rate
within 55 days

Competitors

Industrial Data feeds more than just OEE and Predictive Maintenance




The Business Case for SAE/USCAR 53

Data inefficiencies weigh heavily on EBIT

4%0
Struct. Cost
Engineering

[o) Labor &
4 / o overhead

Contr. Cost D&A SG&A

Parts Cost

Supplier Instability
Warranty Cost

Financial Operational
e 3-6% EBIT Savings per OEM « Significantly faster than OPCUA (50ms vs 250ms)
+ Less manual effort than legacy or OPCUA
e S40M - S160M savings annually - Less Complexity than legacy or OPCUA

- Significantly less expensive than OPCUA
- ($300/400 licensing per device)

Ihp ©



Industrial Machine Communication

Emerging Best Practice Architecture

Anificial Inteliigence
3

Real-time OEE allowing Al to inform, improve Operations

HiveMQ Platform

Unified Namespace

my_bottling_company
site_munich
filling_area_1

sensors
temperature

pressure

inventory

raw_materials

filling_area_2
site_detroit

Smart
Device

~
. o
> N

All systems and devices in the enterprise: (.'-j\)
1. self-publish their tags to the unified namespace ﬁ

2. report by exception (only when a value changes)
3. communicate via open standard protocols (plug-n-play)

g UNITED STATES COUNCIL FOR AUTOMOTIVE RESEARCH ®



Industrial Data Communication

ISA 95 Model & Automation Protocols

IA95 Model & Automation Protocols Major lloT Connectivity Standards

. ~Distributed Data
LEVEL 4 [erp] [aPO] [Logistics ] : Interoperability & [ ————— R vp—

Busin(tss Proceﬂs Informatio!' Network Management i | i :

1 1 :

| Web ! i

i Framework bDS ! oneM2M services ||| OPCUA i

[Mes] [Lims] [wms] [cmmd] [ams] anutacturin . i .

LEVEL 3 | | " erations \_ y E | : :
( Il

Operptions Information NeMork

N
J

k. 1 1
Transport | oosiRTes | (comp | marT | wrp | || opcuaBin |

LEVEL 2 |H|I\/II| |scapa | [Dcs| [enc] |PLICs| ontoling :,‘ ’ [TCP ][ uDP ][ Tcp ]

P-\utomationl Network |

Network H Internet Protocol (IP) V 7 ' I
Device dmetwork _' . r ;
LEVEL 1 |Sensors| |Actuators| o Process Link TSN / Wireless Wireless Wireless Wireless
> g Ethermet PAN LAN 2G/3G/LTE Wide Area
. ( _ A (:(()’22-31)' (802.15) (33.2.:)1 (3GPP) (502.16)
LEVELO Production Process \ Physical | :
Industrial Data is siloed, horizontal Existing Standards focused on horizontal layers
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USCAR 53: Connecting All Levels of the Factory

IA95 Model & Automation Protocols Major lloT Connectivity Standards
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Smart Factory Solutions

Digital Twins

RAX &

Advanced Analytics

7] 783

5
Sl

B@

Al Virtual Reality

L‘.I«—EB H_Eﬂ @ °°°° @

CyberSecurity Predictive Quality

_F\ﬁ%“

ESG

Industrial Data Communication Architecture —.

Industrial Data

Non-Job Related

Job Related

Machine*

PIant/Envuonment

INDUSTRIAL DATA

=t

Industrial Data Communication Framework

Industrial Control System Devices, including Automation Controllers,

Process Controllers, and Sensor Networks shall support the following:

* Native Support for Open lloT Protocols:
o Pub/Sub; MQTT (Preferred)
o Client/Server; OPCUA (By Exception)

* Native Support for Encoding Dynamic Message Payload Formats

! = 0JSON
0 XML (By Exception)
BN Configuration B Configuration
- - * Configuration Support for Customer Namespace
Identifier Sensors BN sensos o Tools to Import Customer specified Namespaces
_’- - o Tools for Mapping Device Namespace to Customer Namespace
Alm Alarms
— — + Asset Hierarchy and Topic Structure
o Asset Hierarchy following ISA95
p— o Topic Structure following Asset Hierarchy
o Tools for Mapping Device Namespace to Topic Structure
Industrial Data Sources
Tools Source Systems Specs People Vehicles Machines Plant
e gao T I I & ; '
% &X g I Y ] o et mAvdY b
0 B q O G o mmm
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USCAR53: MQTT vs OPCUA

e Here are some data points that drove the decision for USCAR53 to MQTT:

1. OPCUA: significantly slower than MQTT (250ms vs 50ms)
OPCUA: added costs for less performance. (§300/400 licensing per device)

2
3. OPCUA: more manual than MQTT (Requires a DB structure or knowledge of NodelDs)
4. OPCUA: more complexity. Until recently, RW didn’t have a start on a proper OPCUA (on PLC) server like

Siemens has
a. Required work arounds with containerized OPCUA on an ipc to substitute.

USCAR By



Industrial Data Communication Standard

Release 1 Scope Considerations

e USCAR will provide ownership/stewardship for the standard

e Partner OEMs will leverage this standard to drive change into Equipment OEMs through their

respective Capital budgeting and purchasing mechanisms
e USCAR will lead Communication, Marketing, & Training for the Standard
e USCAR will provide recurring change management and revision release plan

e Expect non-USCAR OEMs and Tier 1s to sign on to the standard

USCAR By



Roll-Out Plan: Key Stakeholders Groups

P
OEM Tier 1
Employees Suppliers
.
Industrial Asset
Communication
Standard
~
Industry Equipment
Groups Providers
L )

Communication - Marketing - Training - Support - Pilot Projects L'tp 15



Marketing Plan - Web Content Creation, User Support

USCAR HOME ABOUT TECHNOLOGIES RESOURCE CENTER  CONTACT

HOME  ABOUT CONTACT

S  RESOURCE CENTER

SMAR

HOME ABOUT TECHNOLOGIES RESOURCE CENTER  CONTACT

As the United

Smart Manufd
cost, complex|

can engage ir

USCAR HOME ABOUT TECHNOLOGIES RESOURCE CENTER  CONTACT

GET IN TOUCH.

We look forward tc

caring from you

Why manufacturer
analytics expertise

RPI Smart
Center Gral

"16




Marketing Plan - Awareness, Events

USCAR

Smart Manufacturing Workshop Agenda

April 15, 2024
Renaissance Center Conference Center
Detroit, M|

USCAR (United States Council for Aut...

I ®

Thanks to everyone who joined USCAR on Monday,
April 15 for USCAR's Smart Manufacturing Workshop!
Special thanks to our keynote speakers for their
support of USCAR Collaboration: Former US
Congresswoman Brenda Lawrence, General

Motors' Dan Nicholson and U.S. Department of
Energy (DOE) AMMTO Director, Christopher Saldaia.

Special thanks also to our colleagues
at CESMII and LHP Engineering Solutions for
providing their support and expertise as well

Additional thanks to our Manufacturing Technical
Leadership Council, Mike Bastian (Ford), Jeffrey Abell
(GM), and Joe Weber (Stellantis), and John
McKenzie (Stellantis) for their guidance and
participation in our expert panel.

-
ﬂ‘l\'ﬂ\\un

i \\\“

#USCAR #smartmanufacturing #collaboration
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Marketing Plan - Awareness,

on Thursday, May 2nd from 1 pm - 2 pm
To register for tickets, visit: elkhartcountybiz.com

LHP Analytics &

el King "Making the Digital Tragsformation C

You can catch Michael's segment on How the Big 3 are Focusing on Digital

Transformation Standards and How This Can Benefit the RV Manufacturing Industry

loT #AutomationExpo #Datalnsights #KeynoteSpeaker #industrialautomation #m

A Home g How HiveNKQ and MOTT Support USCAR

Adtcmotve HiveMQ Brcker

How HiveMQ and MQTT Support USCAR

by Ravi Subramanyan AUG 7,2024 18 min read

The automotive industry s rapidly evolving, with smart manufacturing practices
becoming essential for efficiency and competitiveness. The United States Council
for Automative Research (USCAR) plays a key role in promoting collaboration and

among major theough its USCAR-53 goals. However,
manufacturers face challenges in data communication and interoperability, which
are critical for meeting the USCAR standards, particularly USCAR-53

In this blog post, we will walk you through how HiveMQ's MOTT platform can help
manufacturers tackle several data communication challenges and helps
accelerate industrial data communication proposed by USCAR-53. Let's dive in.

in X f

(USCAR)

Introduction to United States
Council for Automotive Research

Table of Contents. ~

How HiveMQ and MQTT Support USCAR

Introduction to United States Council for Automotive
Research (USCAR)

Chaflenges in industrial Data Communication
How MQTT Enables industrial Data Communication
Unified Namespace (UNS)

HiveMQ Accelerating the Industrial Data
Communication Proposed by USCAR

HiveMQ: Enabling the Promised USCAR industrial
Data Communication Standard

1Q Supports
the USCAR

Roadmap
RV Industry adoption of Smart Factory

dustrial Data C
Standard: SAE/USCAR-53

organization, and across Technical domains

The challenges automotive manufacturers face include:

USCAR-53: Implications for the RV Industry
» Best Practice: Leverage the new standard and program structure to &
+ Similar Industry-level challenges: Work together with USCAR OEM

suppliers on priorities, training, pilot-projects, and standards develop

» Community of Experts: Work directly with your counterparts at all le:

e + Pilot Projects: Learn by doing, share knowledge & expertise

) 5 o

Events

N

Excited to join as a Panelist for

BYTES & BARRELS

May 2nd, 2024 | 5:00 PM to 7:30 PM
Westfork Whiskey, 10 E 191t St. Suite A,

Join me with technology
thought leaders to explore
the future of data

Michael King
Co-Founder a LHP

Analytics & loT



Pilot Projects Update & Next Steps

» Desktop Pilot: to include small demo at June 1st USCAR IDEA

event

« Community-based Pilot: leverage facility such as LIFT (LIFT |
Manufacturing USA) to demo standard on functioning

equipment

e Tier 1 Pilot; Utilize common Tier 1 to demo standard in

production environment

 OEM pilots: Led by OEM teams for internal employees only

L"p 19



Pilot Projects Update & Next Steps

USCAR

facturing TLC

strial Data Communication Standard

USCAR

UNITED STATES COUNCIL FOR AUTOMOTIVE RESEARCH




Resources

Case Studies: Driving Smart Manufacturing Standards for USCAR

BLOG: How HiveMQ and MQTT Support USCAR

USCAR MQTT Data Sheet

USCAR Resource Center

USCAR-53 Communication Specification

MQTT Essentials - All Core Concepts Explained

Unified Namespace (UNS) Essentials for lloT

MQTT Sparkplug Essentials for lloT | HiveMQ

L"p 21


https://www.lhpes.com/case-study/driving-smart-manufacturing-standards-for-uscar
https://www.hivemq.com/webinars/driving-the-future-aligning-automotive-innovation-with-uscar-standards/
https://www.hivemq.com/resources/uscar-data-sheet/
https://uscar.org/publications/
https://www.sae.org/standards/content/uscar53/
https://www.hivemq.com/mqtt/
https://www.hivemq.com/mqtt/unified-namespace-uns-essentials-iiot-industry-40/
https://www.hivemq.com/mqtt/mqtt-sparkplug-essentials/

_

Questions?




