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

systems deliver optimal performance and Return on Investment

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

by the companies who design and sell them

● The resulting landscape of incompatible machine communication creates costly 

delays and complexity in product launches for USCAR companies

● To solve this problem, USCAR has created the first of its kind Industrial Data 

Communications standard that meets the requirements of the Automotive 

Industry

Industrial Data Communication Standard:
Background and Problem Statement
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Stovepipe Architectures

Vendor Lock-in No Interoperability

Propriety, Closed Protocols No Application Portability

Data Silos

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 
support/upgrades

Manufacturing data is 
trapped in factory-specific 
applications, minimizing the 
use of advanced analytics

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

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

Proprietary protocols and 
vendor-specific software blocks 
plug-and-play equipment 
deployments

Many  equipment vendors 
developed their own 
proprietary software that are 
incompatible with other 
vendors

Data is trapped within 
applications focused on 
specific manufacturing 
processes

Lack of cross-OEM Ownership
This is an industry-wide issue that no 
one company by themselves can solve

Industrial Data Communication Standard: 
Problems We Need to Solve
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Background: USCAR:  2019-2023
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Industrial Data Communication Standard:
Value to USCAR & OEM Members

Reduce Cost, Maximize Scale

Improve Quality
Compress Product Launch

Enable Dynamic Manufacturing Minimize Equipment Downtime

Optimize Performance Ensure Security & Traceability
Seamless large-scale systems 
integration portal ensures company 
data is safe, secure, and fully 
auditable.

Accelerating feedback loops 
throughout the entire 
manufacturing process to monitor 
quality and supplier flow

Extended predictive maintenance 
analysis & machine learning 
algorithms worldwide

Leverage open protocols to enable 
plug-and-play equipment 
deployment, automate line 
configurations

Expand simulations, deployment 
of Digital Twins to accelerate 
feedback to engineering, stabilize 
line configurations

Leverage extensive predictive 
analytics, AI, and accelerate 
feedback loops to engineering

Deploy common Smart Factory 
solutions worldwide, 
accelerate asset utilization 
efforts
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Industrial Data feeds more than just OEE and Predictive Maintenance

The Business Case for SAE/USCAR 53
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The Business Case for SAE/USCAR 53

● 3-6% EBIT Savings per OEM

● $40M - $160M savings annually

• Significantly faster than OPCUA (50ms vs 250ms)
• Less manual effort than legacy or OPCUA
• Less Complexity than legacy or OPCUA
• Significantly less expensive than OPCUA

• ($300/400 licensing per device)

Financial Operational

Data inefficiencies weigh heavily on EBIT 
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Industrial Machine Communication
Emerging Best Practice Architecture
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Industrial Data Communication
ISA 95 Model & Automation Protocols

Major IIoT Connectivity StandardsIA95 Model & Automation Protocols

Existing Standards focused on horizontal layersIndustrial Data is siloed, horizontal
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USCAR 53: Connecting All Levels of the Factory

Major IIoT Connectivity StandardsIA95 Model & Automation Protocols

Existing Standards focused on horizontal layersIndustrial Data is siloed, horizontal

USCAR53
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USCAR53: Industrial Data at Scale, Worldwide 
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● Here are some data points that drove the decision for USCAR53 to MQTT:

1. OPCUA: significantly slower than MQTT (250ms vs 50ms)

2. OPCUA: added costs for less performance. ($300/400 licensing per device)

3. OPCUA: more manual than MQTT (Requires a DB structure or knowledge of NodeIDs)

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. 

USCAR53: MQTT vs OPCUA
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● USCAR will provide ownership/stewardship for the standard

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

respective Capital budgeting and purchasing mechanisms

● USCAR will lead Communication, Marketing, & Training for the Standard

● USCAR will provide recurring change management and revision release plan

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

Industrial Data Communication Standard
Release 1 Scope Considerations
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Roll-Out Plan: Key Stakeholders Groups

Communication - Marketing - Training - Support - Pilot Projects 15



Marketing Plan – Web Content Creation, User Support 
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Marketing Plan – Awareness, Events
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Marketing Plan – Awareness, Events



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

• Tier 1 Pilot: Utilize common Tier 1 to demo standard in 

production environment

• OEM pilots: Led by OEM teams for internal employees only
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Pilot Projects Update & Next Steps
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Resources
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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 IIoT

MQTT Sparkplug Essentials for IIoT | HiveMQ      
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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? 


