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Features of modern manufacturing systems

Let’s build your modern manufacturing architecture

Live demo with AWS Services

What you get out of this chalk talk?
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What are YOUR drivers 
to modernize a MES
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Strategic topics detailing why customers are 
(re)building their MES 

• Current MES is not suitable for new products

• Data-driven manufacturing

• Connect the data between research and development, planning, production, and after sales

• Share data with suppliers 

• Real-time interaction

• Reporting/KPIs

• Automated process optimization

• New infrastructure

• Automate machine integration

• Integrate wearables and other devices 
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Building a modern 
manufacturing 
application
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How to build a modern application?

Modular 

services

As serverless as 

possible 

Automated, 

abstracted, and 

standardized

Programmatic 

guardrails

De-coupled and

Purpose-built

Architectural 

patterns

1

Operational 

model

2

Developer 

agility

3

Management and 

governance

4

Data 

management

5
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Benefits of microservice architecture

• Reduction of complexity

• Each service is independent and enables modularity

• Independent development

• Service independence and flexibility

• Independent deployment

• Changes have no hard dependencies 

• Independent scalability

• Each service can scale to meet capacity and availability
Monolithic application 

+ development and 

support teams

Microservices 

+ DevOps

Current Future



© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.

The challenge
From complex, layered architecture 
to small autonomous services
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Industry 4.0 application landscape

Level 0 – Sensors and signals

Level 1 - Control

Level 2 - Monitoring and supervision

Level 3 - Manufacturing operations management

Level 4 – Business planning and logistics ERP/PLM

MES

SCADA

PLC

Machines

IT

OT

ERP

PLM

Data LakeML

OEEWI

BoM

QMS

IT

OTWMS

Rework

ERP

PLM

Data LakeML

OEE

WI

BoM

QMS

WMS

Rework
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Decomposition process

• Start with functionality and 
capabilities, NOT the data

• Look at capabilities outside-
in (model services from 
customer’s perspective)

• Avoid anemic CRUD services

Capabilities 

decomposition

Data 

decomposition

Deployment 

decomposition

• Capabilities drive the 

data decomposition

• Additional services based 

on data access 

decomposition

• Data needs to be owned 

exclusively by a SINGLE 

service

• Separating services into 

distinct deployments

• Expose APIs

• Decide on integration 

methods
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Forward to an
architecture blueprint
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Traditional manufacturing
Factory

MES Local storage

Historian

Enterprise

Firewall

Line/Cell Line/Cell Line/Cell

HMI/SCADA

Comms

Displays/Alarms/Logs

Manufacturing applications
Analytics Reporting

Historian server

ERP App

Enterprise data store

Reporting
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Hybrid manufacturing
Factory

MES

Historian

Enterprise

Firewall

ERP

Reporting

Line/Cell Line/Cell Line/Cell

HMI/SCADA

Comms

Displays/Alarms/Logs

Analytics Reporting

Historian server

AWS Cloud

Data lake

Edge

Historian

ET
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Cloud-centered manufacturing
Factory

MES
Hot

Enterprise

Firewall

ERP

Reporting

Line/Cell Line/Cell Line/Cell

HMI/SCADA

Comms

Displays/Alarms/

Logs

AWS Cloud

Data lake

Edge

Historian

ET

ML
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Microservices hybrid cloud MES blueprint
AWS Cloud

ERP

Data lake

Factory

HistorianDB

DCS/SCADA

Historian Edge

Tracking and 

genealogy

Resource 

management

Process 

management

Data 

collection

Quality 

management

Labor

management

Production 

control

Logistics 

integrationPLC

Warehouse

Machines

Robots

Machine processes

W.I

PLM

MRO

MES DB
DB

cache

Message broker
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Example use case: 
Order dispatching
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MES architecture - Order dispatching (simplified)
AWS Cloud

AWS IoT 

Core

Gateway running 

AWS IoT Greengrass

Minimal

persistence

Logic

PLC/machine/

sensor/actuator

connector

Amazon Kinesis

Stream

Manager

Modify data

Batch upload process/

quality data via HTTPs

Trigger updates

orders/recipes

Production line with PLCs on each station

Connection via industry protocols like OPCUA, ethernet/IP, S7Com, …

Process 

data

Data from machines/PLCs

Process data

Update logic

Process event stream

Process event

stream

Integration to 

Microservice X

Integration to 

Microservice Y

Microservice X

Microservice Y

Order dataProcess event stream

Microservice Z ERP Order export

Pre processing 

File upload event

Export to 

ERP
Amazon 

Kinesis 

Firehose

Event Stream

to files

Data from shop floor

Data to 

shop floor

Process data 

update

batch batch
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Where you should start
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Thank you!
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