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* Historic Prelude: Industry 4.0

« What are Digital Supply chains

* What are smart factories

* What are the underlying technologies

* What is the business imperative for rushing towards DSC and SF
* How relevant are DSC and SF for India

*  Which components do we pick

 How do we prioritize

* Isthere a India road Map for Digitization

« The Smartness of Factory, Product, Service and Logistics
« Summary Assessment
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Industry 4.0

e =

4. industrial reveolution

3 2 ¥ based on Cyber-Physical
Systemss
3. industrial revolution
uses electronics and IT to

achieve further automation

—

of manufacturing VN
=
2. industrial revolution ;é.
follows introduction of S
electrically-powered mass
production based on the
division of labour
1. industrial revolution
follows introduction of
water- and steam-powered
mechanical manufacturing
facilities time P
End of Start of Start of 1970s today
18th century 20th century Reference 1

The era of Cyber Physical Systems has already begun.
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WHAT IS DIGITAL SUPPLY CHAIN ?

Originally
DIGITAL SUPPLY CHAIN IS AN INTELLIGENT VALUE DRIVEN NETWORK THAT

LEVERACES NEW [EU"NIQUtb METHODS WITH DATA ANALYTICS TO referred to
CREATE \ - AND REVENUE. goods such as

books,
music ,films etc.
that could be
delivered
electronically.

« DIGITAL PLANING

+ DIGITAL SUPPLY 090

« DIGITAL MANUFATURING

But no longer

« DICITAL LOGISTICS

e .
M Connectivity
IS the key

Reference 2

Digital Supply Chain covers all goods and services
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Figure 3
Digital supply chain framework

Shared products,
32 product as £
a service

Omnichannel
distribution

Embedded
services

Connected

products =

Digital business model

Digital supply chain

T

Digital Digital
planning manufacturing

Supply chain integration

A
B Supply chain automation
c Supply chain reconfiguration
D Supply chain analytics
Source: AT. Kearney analysis Reference 3

Digital Supply Chain encompasses all functions
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the Smart ’Factory

Smart
Mobility

A

Internet of

things Connectivity
and real time
information
sharing is the
key

Internet of

Smart
Buildings

ll B

data

Smart
Logitics

Automation
permeates all
functions

Internet internet
of services

Reference 4

The Smart Factory is a comprehensive and connected entity
of machines, materials, stake holders and products.
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Technologies under the hood

loT, lloT

* Automation, Robotics, Machine Vision, Speech
Recognition

 Identity Mgt, Network Security, Distributed Networks etal

* Al, Machine Learning, Deep Learning, Analytics

* Additive Printing

 GPS, Autonomous Vehicles

 Wearable Technologies

* Blockchain ( Nextgen SC)

Interlocking technologies are accelerating the pace

Inmtelligent Deciviony
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Internet of Things (loT )

Electric Toothbrush: Automobile: Computer: Media Player:

Automatically reorders Maps traffic in real Centralized control for Remotely orders

brush heads, shares time; others can remote interface to new songs & video

brushing habits track your location any other device =)

with your dentist @ s

(=
Alarm Clock: Refrigerator: VolP phone: Printer: Microwave:
Remote programs, RFID tags reorders Automaitic updates, Automatically Automatically sets
custom tones, turns groceries as integration and reorders toner and cook cycle with
on coffee maker needed, and forwarding paper as needed RFID recognition
o suggests recipes @ @ : =4

k=)
' COMMUTE ==s————
TS ! \b % g e
- - !

(l()‘.T‘.'.U'!' . '
&>

Home
v - | Bed
A 04’
) _—

1

=) @ = k=3 o

Coffee Maker: Oven: Oven HVAC: Controls Building Security: Television:
Custom setting for settings from temperature & Security cameras Immediate “one-click”
each coffee type, computer or phone lights for maximum interact with facial ordering of products
starts when alarm if running late efficiency recognition database seen on commercials
goes off ® ® ® ®

Smart Scale: Cell Phone: Vending: Exercise Equipment:

Measures and Secure performs Automatically Recognizes individual

sends weight info for identification & reorders supplies user and tracks

progress tracking verification for before it's empty workout schedule

payments

Reference 5

W
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Figure

The Internet of Things

Most devices are turning to be smart; capable of
sensing ,sharing and processing information
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lIoT »: consists of the following components

Internet

of Things

40 Source: Internet of Things — Strategic Research Roadmap, CERP-1oT, 2010
Reference 6

Location and Status Aware technologies with sensors,
transmitters, actuators facilitate M2M interaction

. Theme Work Analytics
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Maruthi
Factory In
India

Productivity
Quality

Safety

Cost Effectiveness

Reference 7

Riding on sensors and computers, robotics and automation
are sweeping across the shop floors

. Theme Work Analytics
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Aakash Sinha , CEO of
Omnipresent Robot Tech,
a Delhi-based robotics
startup for industrial
- inspection and defense
st 4 demonstrating a drone

” /
"
v
ol

T

Reference 8
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Drones and other Robots are making headway into
industry and society with numerous applications
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consist  Attributes /

correspond . of
—— |dentities «——

Issues of
Network
Security and
Privacy
concerns have
arisen with the
rapid spread of
EHB Aadhar

I applications

Reference 9

111 crore people in India have an Aadhar number. It is
getting embedded into numerous government services.
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World of Big Data

Deep Learning c hi
dden Layers dan macnines

B ’--i". " " "-—,“‘ = : |
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Reference 10

Every object has features and attributes. The challenge is

to identify and classify each object quickly with minimal
human intervention
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Machine Learning

6 -k 34 -l

Input Feature extraction Classification Output

Deep Learning

& — 577 — |l

Input Feature extraction + Classification Output

Reference 11

Difference between Machine Learning and Deep Learning

"%, Theme Work Analytics
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Why deep learning

Deep learning

@
O
-
©
=
p—
(@)
=
[
(a1

Amount of data

How do data science techniques scale with amount of data?
Reference 12

Vast data implies higher learning in Deep Learning
techniques
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1.1 From Al to Deep Learning

Artific
Itellge ce

Deep Learnin earning
CNN, LSTM, istic, u
Neural Tuning Regression, SVM,
Macines Neuwral Network

Reference 13
(=] 6

Exponential growth in learning techniques have happened
over four decades; from Expert Systems to Artificial
Intelligence to Machine Learning and now to Deep Learning

Theme Work Analytics

lllllllllllllllllllll



Frontiers of @igita[ Suja]ofy Chain ’Management and
the Smart Tactory

Additive Manufacturing

The first 3D printing processes were developed in the 1980s. Nowadays, 3D printing as part of rapid prototyping is an established technology used to atri-
cate scale models from plastic very quickly and very flexibly in areas ke architecture, engineerning or surgery. In future, 3D printing IS to be used to produce
not only models but real, functioning components with sufficient mechanical properties and adequate heat resistance - as individual pseces and on a small

series scale. This is only possible with metals or ceramics. At the moment, there are two methods for forming metaliic objects with the help of metal powder AISO
and laser beams
known as
Selective Laser Melting (SLM) Laser direct Metal Deposition (LMD) 3D
e e e e -
:du:&meh;mmlmuww dMferent metals Can be combned (o 1orm am aiky. Pr|nt|ng
et i Significant
PiT = reduction in
material
wastage

Reference 14

Can deliver low cost prototypes, complex objects and even
body parts in near future.
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Autonomous Vehicles

Autonomous Vehicle Technology
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Disruptive Technology worldwide. Promise of high
safety and threat of elimination of millions of jobs

Reference 15
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Wearable Technology

VNV hat's 1Ot Im Wearable Technology
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Patients, Children, Defense Personnel and others have
become accustomed to wearing these devices in the last
decade.
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‘ ‘ A Blockchain Is a cloud hased database shared by every participant In 2 given

system, in the case of this exemplar, its 2 currency trade. The Blockchain contains
the complete transaction of the cryptocurrency or other record keeping in other

apphications. Think of It as a cloud based peer to peer ledger. ’ ,

o Alice wants to The first Block is created online This Block is broadcast to every
send money to Ben and represents the transaction party in the network

Q! 3

o Those in the network approve the e The Block is then added to the Chain which o Ben receives the
transaction and validate it provides a permanent, nonrepudiable and money from Alice
transparent record of the transaction

3 6

Notes: Transactions are net valid until added to the Chain The Blockchain is regarded as safe as everyone in the network has a copy
Tampering is immediately evident The Source of any discrepancies are usually evident immediately. @PDForrest

Every major Technology firm is investing in this
Technology since it could impact on every industry in a
few years

" i Theme Work Analytics
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Blockchain's vast reach beyond currency

Global-scale
projects

Govemance
& Legal
Services

Property:
Assets
Inventory

Currency

Fundamental enabling infrastructure
Milion-person genome banks, supply chain
management, autonomous driving fleets

=1

BLOCKCHAIN e

. Drastic
Transparency

All contractual arrangements
Voting, identiy, citizenship, cwic services

Legal documents, contracts, wills, agreements R

AW MO sk

Bocchain echrolagy enabies

Oolrys, coladery cogts. ad

e Codl fehg 0

Hard assets: cars, houses, global supply chain, medical
nventeries; Intangible assets: IP

Financial instruments: mortgage, loans

Securities: stocks, bonds, government issue, futures and
options, FX contracts

Money, digital payments, remittance
Programmable smartmoney

Reference 18

Financial services and Supply Chain Management would

undergo paradigm shift

.....
-
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Payments and Money
Transfers

Smart Contracts
Networking and loT Notary

Gift Cards and Loyalty
Programs

Distributed
Cloud Storage

=

Supply-Chain Communications Digital Identity
& Proof-of-Provenance

BLOCKCHAIN APPLICATIONS THAT COULD HELP YOUR SMALL BUSINESS

Reference 19

Many start ups have invested in development of templates
for appropriate use cases

’zTheme Work Analytics
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Letter of Credit Flow Chart

1) Sales Contract

>

6) Goods - 6) Goods a

Iimporter / Buyer

S) Bills of Lading

JuawAeg (8

pasani|ag d/1(y
2/1515anbay (2

sjuawnlog (£

N
J

Advising /Confirming * P .SSUing \
A

3) L/C Issued
Il |«

EXPOTtEr’s BaNK | @ ——— e e Importer’s Bank
55 e o

0

Reference 20

Information asymmetry will disappear thus leading to
the demise of intermediary services.

.....
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Sensors

Significant Technologies ‘

Machine

Recog Analytics
Identity R—
NLP Mgt haiel
> Security Deep
Learning
Mobilit Nano Tech
obility GPS

Cloud
Computing

Robotics

Mobility

Core and Common Technology
developments .are .fuelmg many "::g..Theme —_n
appllcatlons 781¢010gent Deelsiens
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Business Imperative

Benefit Hypothesis — Digital Supply Chain (DSC)

(Repair Depot Scenario)

Traditional DSC Cost
Cost Structure Structure Net Benefit of Digital Supply Chain — Repair Depot

——

= Reduce supply chain costs of transport and logistics by
sourcing components and parts locally, and fabricating/
assembling replacement parts and components locally.

Cost of i
Distribution

* Reduce repair cycle times through on demand parts
availability and automation of manual repair tasks.

Cost of Repair * Reduce refurb inventory and associated cost of carry.

= Reduce cost of carry of replacement part inventories
to the lower cost of carrying raw materials.

Cost of Carry ts * Reduce/eliminate transport costs associated with
procured, replacement parts from suppliers.

* Realize lower component costs by eliminating supplier
margins baked into finished parts and components.

Eliminate scrap, material waste and associated costs.

Cost of Parts

o

Reference 21

These technologies when combined, will result in dramatic
cost reduction and service quality enhancement

LA L L L)
.

L
L
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@ loT Analytics — Quantifying the connected world

15 components of the smart factory of the future

= Am
oplie - Manufacturing B

(g rSkUPP‘Y ®‘ Next-gen manufacturing systems (%5 Responsive
netwo Manufacturing sy moke d and smart decisions manufacturing
Tronsparency over supplier @ (e.g. production scheduwling). offer intelligent machine opplications, Individuol monufacturing steps
inventories and vehicle G  seamless engineering integration and allow for remote are designed for customer
logistics atlows for automatic visualization, monitoring control, and alerts interoction so that products can
and optimized supply @ @ = @ be tallor-made for customers
decisions @l Cloud storage/ processing @ Data analytics Cybersecurity
Data storoge and application processing on Advanced decision algorit- Encrypted data and protection
secure cloud servers hms & real-time analytics mecharnisms agoinst cyber threats
O -
4\ Intellig. sensors/actors Cyber physncal systems 2€£ Smart maintenance
Sensors deeply integrated in Interconnected systems and social Machine maintenance becomes
machines wirelessly stream dota and machines control physical entities integroted (autonomous) cided by
hove an own onalytics engine (edge predictive algovithms and remote
analytics) assistance systems
P
g®o Mobile workforce Self-driving vehicles %lntelllgent products
{ — Workers are equipped with mobile Material is handled via autonomous Products carry relevant
Q. devices and ougmented reality vehicles and intelligent Jor machines to make decisions
.g devices to process real-time transportation
wy information
®@ Additive manufacturing ®fRobotics '{~Advanced materials
3D printing allows for rapid Use of flexible robots augments New materiols such as nano-
loT-related prototyping and ropid spore port intelligence, automates certain matierols os well as integrated
printing processes and creates new forms of computational materials engineering
worker-robot interaction (\CME)
Reference 22

Not loT-related

Digital Supply Chains within the smart factory will pan out
on all functional areas

00.
0000
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Smart Services

Smart Factory

Services

Smart Higher level of focus in
Services and Logistics
Strategy for recommended
India

Indian firms have to formulate a firm specific strategy to
invest in new technologies

"%, Theme Work Analytics
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Digital Records
Digital Transactions
eGovernance

/’ Digital Delivery
Health, Education
\ Infrastructure

Smart
Services

SMart  service Opportunity goer:lcl:Iition Monitoring
Strategy Identification for eWallets

: Certification
for India

Digital India initiatives of GOI can be coordinated to
provide Smart Services across the entire spectrum

* 3. Theme Work Analytics

Intelligent Decivions
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Location Aware Tech
/ Status Aware Tech
Selective Autonom.Vehicles

Smart Logistics

S Consignment consolidation
Spot Assembly, Manufacturing
Mixed Mode Delivery

\ Eliminate non value adding
roles

Smart Strategy Safety of Vehicles, Goods and People
: Route Planning
for India

Ample opportunity exists to cut distribution costs and
waste substantially

" i Theme Work Analytics
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RM2FGDatalLog
FieldPerfMonitoring

/ FieldStatusRecord

Proactive Push of
Maintenance, Usage
> Information

\ Product Standardization

Smart Product Componentization
Strategy for

Invedfitliéhts in Smart Product strategies have the highest
potential to yield higher returns in export markets. This is
to be aligned with the Make In India campaign

Smart
Products

" i Theme Work Analytics
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Cobotization
/ lloT + Human safety
Additive Printing for Prototypes,moulds

Smart Factory Smart Work Stations
> Worker Skill Development

\ Work Scheduling

Equipment Condition Monitoring
Integrates ProdnPing and Machine Maint

Smart Strategy Material Accounting
for Indi Warehousing, Stores
or India Inventory Management
M2S to M20

Indian firms have to evolve a country specific
implementation model of available Smart Factory

apphcatlons .....Theme Work Analytics
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Summary Assessment

Digital SCM and SF applications are projected to grow
exponentially in the coming decade

Indian economy can be transformed to be a high skilled job
growth market by appropriate adoption of emerging
technologies

Many of them present a significant opportunity to energize
the export markets of India as well

India needs to integrate the Make In India, Digital India and
Smart Cities initiatives into a cohesive set to maximize their
beneficial impact

Imtelligent Deciviony
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