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Next Generation Supply Chain

Data Driven

Data Driven Product
Development
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Next Generation Supply Chain

UNNEL

Ep_qnu.ntn

GREENING THE
SUPPLY CHAIN

In building a child’s crib, a manufac-
turer must focus on every step of the
process—from the trees used, to
transport, to ease of recycling.

POINT OF SALE

Information for consum-

er includes place of ori- ‘—
gin and chemicals used

in manufacture.

CUSTOMER USE

Crib |5 easily assembled.
Packaging is curbside
recyclable.

]

Information Design That Makes The

ETHICAL SOURCING
Trees are tagged for trac-
ing. Logging practices
protect communities, air,
water and wildlde habstat.

TRANSPORT
Trucks use cleanest
technology, reduce
idling and travel the
mast direct routs.

REUSE

Crib is not a disposable
product, rather is passed
on to family and friends.

www.funnelinc.com
& Funned e

MANUFACTURING
Parts are milled to spec-
ifications that are safe
for workers, consumers
and the emvironment.

PACKAGING

Crib assembled and
packaged in baxes made
from post-consumer
recycled materials.

END OF LIFE

Mo longer useful as a
crib, recyclable parts are
recycled,




Next Generation Supply Chain

FaSt SUPPLY CHAIN DATA POINT NUEET]
By 2020, adidas plans to deliver 50%

of its products — from inception to store
shelves — within 45 days.

¢

Source: adidas Investor Day, 2015




Next Generation Supply Chain

7 Ways to "Trump” Competition Using
Agile Supply Chain
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1. Evaluate Ne inal Customers

TRENDS |°T]
REQUIRE

Modern suppiy chain trends 4. Monitor World Economy

can introduce inefficiencies:
. : £ op Collaborative
e Additional trading partners tionship
increase latency

e Global supply chains
increase complexity

# Redundant judgments
exacerbate demand
uncertainty

Copyrighl: hip: /v
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Next Generation Supply Chain 12

Proactive Proactive

Purchasing in the

PROACTIVE () Suppy Chaln
Creating o taking controlling @ ! -Class Procurémmt
of a situation. PROACTNE

; SUPPLY CHAIN MANAGEMENT
WOUDYOULIKE  [Ef SR, TLLTUSTTRY  |: |

MY OPINTON ON T0 TGNORE THE FACT  [¢] ¢
HOW YOU SHOULD. THAT YOURENTIRE  |°| YESF
WNOLETHATY  [if ChnGER MG BEEN ||
3 COLDRHLT&PE"TRY i

David N, Burt  Sheifla D, Petcavage Richard L. Pinkerton
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Next Generation Supply Chain 13

* Optimized

SUPPLY GI'IAIN' MANAGEMENT
WITH BIG DATA o



Data driven

Speed
What B Cibility
technologies
would enable ? Green
Optimized
Proactive
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loT Architecture
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loT Three tier Architecture

loT THREE TIER ARCHITECTURE

THE DATA-DRIVEN loT
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loT Protocols

TCPAP Model

Data Forrmail

Application Layer

IEEE 602.15.4 PHY /.
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Why smaller scale/fine grained business

services ? 21

Data Driven Security Independent
Locality Containment Manage




Microservices

MONOLITHIC

ARCHITECTURE MICROSERVICES ARCHITECTURE

* Microservices is a
variant of the
service-oriented

architecture (SOA)
architectural style It It 14 14
that structures an

application as a ﬁ ﬁ ﬁ ﬁ
collection of loosely
coupled services.




Microservices

* [n a microservices
architecture,
services should be
fine-grained and
the protocols should
be lightweight.

23

Microservices
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We no longer need to buy one size fit all
services

ONE SIZE FITS ALL

FINE-GRAINED COMPONENTS

SUPERFINE

<2000

Monolithic Approach / 1= Ptatform

2000-2010

Service-criented / 2™ Platform

>2010

Microservices / 3™ Ptatform
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Event Driven Microservices
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Edge and Fog Computing

Thousands

CLOUD | Data Centers

FOG | Nodes

Billions

EDGE | Devices




EDGE Computing

Edge Computing

REAL-TIME
ANALYTICS

TRANSACTIONAL
ANALYTICS

BUSINESS
INTELLIGENCE

MEDIUM LATENCY
REQUIREMENTS

LOW LATENCY
REQUIREMENTS

28

» Edge computing is a method of

optimizing cloud computing s%/stems by

performing data processing at the edge

8f éche network, near the source of the
ata.

reduces the communications bandwidth
needed between sensors and the
central datacenter by performing
analytics and knowledge generation at
or near the source of the data.

requires lev.eraginﬁ resources that may
not be continuously connected to a
network such as laptops, smartphones,
tablets and sensors.




FOG computing

* Fog computintg focuses

rocessing efforts at the
ocal area network end of
the chain.

Data is gathered,
processed, and stored
within the network by way
of gn loT gateway or fog
node.

Information is transmitted
to this gateway from
various sources in the
network where it is,
processed and pertinent
data, as well as any
addlflonal commands, are
transmitted back out to
the necessary devices.
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Healthcare

Small Data "

Manufacturing, Transportation
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FOG computing

 When compared to
edge computing, fog
computing 1s more
scalable as it gives a
centralized
processing body a
more big-picture view

of the network as it ' -

has multiple data
points feeding it
information.

#ty of Things

Fog Nodes
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Fog Data
Services
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Cloud
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Advantages 31

« Edge application services significantly decrease the volumes of data that must
be moved, the consequent fraffic, and the distance the data must travel,
thereby(rQedSlJ)c1ng transmission costs, shrinking latency, and improving quality of
service (QoS).

« Edge computing eliminates, or at least de-emphasizes, the core computing
environment, limiting or removing a major bottleneck and a potential point of
failure. QUICKER SERVICES

» Security improves as encrypted data moves further in, toward the network core.
As it a[[)proaches the enterprise, data is checked as it passes through protected
firewalls and other security points, where viruses, compromised data, and
active hackers can be caught early on. MORE SECURE

» The ability to "virtualize” (i.e., logicallg.%rou CPU capabilities on an as-
needed, real-time basis) extends scalability. The edge-computing market

generally operates basically on a "charge for network services” model, and it
could be argued[original research?] that typical customers for edge services are
organizations desiring linear scale of business aEppllcatlon performance to the
growth of, e.g., a subscriber base. FINER SCAL
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Online microservice shop

An example of Simplified Business Event Processing across
a Supply chain

IC Customer
o) Q lslervice Network
Business Reporting le) S Capacity
£

Intelligence - )1 Enquiries T Planning C;
— ,3 - 1 Inter-company &D

Inter-operation Third Party . .
) Integration Cller;t—facmg
& Solutions
A -stoRe- IR, __Subscribers

People, applications and appliances subscribe to event
messages via their staging queues (logs) that also exist
inside a web of business-events.
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Edge and Fog Applications
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Edge and Fog Applications

INDUSTRIAL loT DATA PROCESSING LAYER STACK

CLOUD LAYER

Big Dota Processing
Business Logic
Data Warehousing

19M0g >

Business Analytics/Intelligence

FOG LAYER

Local Network

Data Analysis & Reduction
Control Response
YVirtualization/Standardization

o asuodsay / paadg Buissaroug

EDGE LAYER

Large Volume Real-time Data Processing
At Source/On Premises Data Visualization
Industrial PCs

Embedded Systems

Gateways

Micro Data Storage

Sensors & Controllers (data origination)




Edge, Fog, and Applications

Microsarvices

Analytics
Services
WebRTC

Endpoints
Systems of
Enagerm et

Enterprise

L s Core

Mode-RED

37



Edge/Fog
Supply Chain

Network
aggregation
points

Customer Network
edge Edge

Y
Edge Computing Battleground

Telcos want to host for, or compete
wnth Plandf A~ at tha adan

38

Where *is* the edge, for edge computing?

Peering / Hyperscale
Exchange / cloud / private
Telco DCs data centres

i i i ! Private
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Where are we going? 40
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