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From traditional to digital supply networks
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The gap Is wide between digital leaders and laggards.
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Expectation

Hype Cycle and
Technology Adoption Lifecycle
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Digital leaders
anticipate much higher
pateasof business impact from

digital technologies
g between now and 2020
than digital laggards do.

Technology
Trigger

Slope of
Enlightenment

Expectation

Trough of
Disillusionment Time

Early I Late
Maijority |  Majority
I

Early

Adopters Laggards

Innovators

"The Chasm" I\\
I

ORWEGIAN < . Cluster
ement

OVATION B
i

Adoption Rate

GCE INODE | &8tmmee”




Transformation in digital age

1. Operational Transformation A RIS MM [T 1001

nNThe

Toyot a

Q

o

3

g 2. Core Transformation Fundamentally in a different way

=

g Netflix creating own content

Changing the very essence
Amazon to driverless cars
- | GCE INODE | &g




The Avol umeo of transformati o

Culture & Operational DNA
foundation for innovation & transformation

Technology
enabling business outcomes

Scalability
driving sustainability
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The IIC Connectivity Framework from 2017

Energy & Utilities Healthcare Manufacturing Transportation

__________________________________________

Manufacturing Ongin

Distributed Data
Interoperability and Management

|
|
|
:
|
Web i
|
|
|
|
]

Framework DDS Services OPC-UA
T
DDSI-RTPS CoAP MOTT HTTP OPC-UA Bin
Trangport . e e et M)
TCP UDP TCP
Network Internet Protocol (IP)
4 N\ ( N\ ( N ( \ )
Link _
E;LSI:JHI i Wireless W'[i'ﬁss Wireless Wireless
[E-t]E:f_* 16 PAN (80211 Wi 2G/AGILTE Wide Area
| 802.3) (802.15) Fi) (3GPP) (B02.16)
Physical
J J J Y,
e W | GCE | NODE | sF5eereer



Current loT landscape
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Future loT landscape?
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OPC UAT A scalable technology

System Characteristics
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Physical Systems
— Industry 4.0 Reference Architecture Model (RAMI 4.0)
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When Operational and IloT Data Collide at the Edge

Combining operational
and lloT data is important

to maximizing the value of
edge analytics.
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Next generation OPC UA

The OPC Foundation is attacking
the real-time behavior on
Ethernet from two fronts:

1. The introduction of a publish-
subscribe model

2. The implementation of the IEEE
802.1 standards for TSN that
add deterministic behavior to
standard Ethernet.
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OPC UA pub / sub

A OPC UA pub/sub provides a framework that is capable of simultaneously
supporting multiple protocols while providing a standard architecture for
complex information, including AMPQ and MQTT:

I The pub/sub extension enables public subscriptions for larger numbers of
devices.

I The OPC UA pub/sub specification remains compatible to all previous
versions; thus communication via the client-server model is still possible

I OPC specifications work with multiple transport and message protocols

A OPC UA pub/sub together with UDP is a solution that fits the needs of complex
automation set-ups and can be integrated vertically across all OT layers and
embedded systems
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Publish/Subscribe model reduces network traffic

k

OPC UA communication via client-server
mechanism, where a client requests information
and receives a response from a server.
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The pub/sub model enables both one-to-many
and many-to-many communication. Server data
will be sent to the network (publisher), which
can be received by every client (subscriber)
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OPC UA TSN

The marriage of the OPC UA protocol

with pub/sub extension and IEEE TSN
Ethernet standards there should be no
more excuses not to upgrade your
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OPC UA TSN T The most relevant elements

TSN standard consists of many

elements. The following elements are
the most relevant for the demands on
iIndustrial applications: IEEE 802,145 NefworkTime

(evolving to Aim
P802.1ASrev) Synchronization

All nodes share the same time

|EEE 802.1Qbv Scheduled Traffic Scheduled Ethernet frames never collide

A AS: Time synchronization

EE802.1Qci | Filtering & Policing | Removes babblers from the network (security)
Seamless :
. P802.1CB Zero-loss switch-over
A Qbv: Scheduling
P802.1Qcc Stream Reservation Path provisioning according fo IEEE
: : IEEE 802.1Qbu | Maximum bandwidth without compromising
A Qcc: Network configuration and IEEE 802.3pr | |1aMe Pre-empfion real-fime behavior
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