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Agenda

● Unified Namespace Approach for Digital Transformation

● Design your Manufacturing Operations Data Architecture

● Standardizing Payload for Informational Elements

● Designing Unified Namespace Information Model

● Two Approaches for Building UNS Information Model

● HiveMQ Pulse

● Demo and Q&A



Key Challenge in Manufacturing
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The 4 Core Pillars of Digital Manufacturing

Seamless
OT/IT Integration

High
Data Availability

Unified
Data Accessibility

Scalable
Data Architecture

Data-Driven
Excellence



Why Traditional OT/IT Integration Falls Short
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High Integration Complexity
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Limited Data Accessibility

ERP MES LIMS ANALYTICS

Machinery Equipment Control Monitoring

IT

OT

Connected
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● No Unified Access,
● Inconsistent naming,
● Proprietary formats, 
● No Context,
● Inconsistent KPIs



Lack of Flexibility to Scale
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Introducing The Unified Namespace

ERP MES LIMS ANALYTICS
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Unified Namespace Security Architecture

ENTERPRISE

OT EQUIPMENT

PLANT IT
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Unified Namespace Technology Stack

ENTERPRISE APPS

OT EQUIPMENT

UNIFIED NAMESPACE (MQTT)

INDUSTRIAL DATAOPS

DATA AGGREGATION LAYER (OPC UA)

KAFKA / EVENT HUBS

Operational Data

Microservice

Microservice

DATASTORE

PLANT IT



Designing Information Model for UNS
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How Do We Model 
Information in The 
Unified Namespace?



Designing
Unified Namespace
Information Model
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Generalize Your Informational Elements

OPERATIONAL CONTEXTPHYSICAL CONTEXT

● Physical Location
● Equipment Used
● Material Consumed
● Batches Produced
● Tools Used

● Work Orders
● Jobs Executed
● Operator Actions
● Defects
● Downtimes



Define Your Data Architecture

Reactor Filler Robotic
Filler

Mixer

Batch Material LotMaterialWork Order

Equipment Asset

Asset Definition

Asset State

( Work Centre)

Sensor Data

Operator Actions

Operator Actions

Defects

Batch Events

Batch Data

Cycle Data

Downtime Events



Standardize Payload of Informational Elements

Asset Definition Sensor Data

CUSTOM, OPC UA, AAS, DTDL



Design Your Semantic Hierarchy



Map Your Informational Elements



Map Your Informational Elements



UNS Information Model

ERP MES LIMS ANALYTICS

Machinery Equipment Control Monitoring
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Where Does the
Unified Namespace
Definition Live?
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Two Approaches to UNS Design

CENTRALLY DEFINEDDYNAMICALLY DISCOVERED 

● Bottom-Up Definition
● Loosely Defined
● Multiple UNSes
● Ungovernable

● Top-Down Definition
● Strongly Typed
● One UNS
● Governable
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Edge
Gateway

Broker

UNS Approach

Local UNS

Local UNS Enterprise UNS



MES HMI

IPC / VMs / K8s

Unified Namespace
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METADATA DATA
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HiveMQ 
Pulse 
Capabilities

Historical 
Analysis

Make decisions rapidly with 
the ability to store and 
analyze specific data sets 
where they are generated.

Organize and standardize 
data into a consistent, 
queryable structure 
accessible across the 
enterprise.

UNS Data 
Catalog

AI-Ready

Integrate AI and ML models 
directly at the edge for 
predictive insights and 
improved operational 
outcomes.

Leverage an enterprise-grade 
MQTT backbone for scalable, 
event-driven data streaming 
from edge to cloud.

Real-Time 
Events

IoT Streaming 
Governance

Transform data in flight, 
passing only the most 
relevant, contextualized data 
to cloud and enterprise 
systems.



Questions
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