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LET’S START THIS PRESENTATION WITH A FEW DEFINITIONS —

- | define:

1. Intralogistics as those processes, procedures, systems and
tools used to operate and manage the movement of
material within the “four walls” of an operation

2. The Physical Internet as a vision of how physical objects
might be moved via a set of processes, procedures,
systems and mechanisms from an origin point to a desired
destination in a manner analogous to how the Internet
moves packets of information from a host computer to
another host computer




TO UNDERSTAND THE RELATIONSHIP OF INTRALOGISTICS WITH
THE PHYSICAL INTERNET REQUIRES UNDERSTANDING THE
FOUNDATION OF THE PHYSICAL INTERNET CONCEPT ——
™\
\
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Logistics Web
Set of openly interconnected physical, digital, human, organizational and social agents and networks

aiming to serve efficiently and sustainably
the logistics needs of people, organizations, territories and society
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Realization Web i Supply Web

Realizing products Supplying goods

Interconnected open production,

personalising & retrofit centers Interconnected open

\. suppliers and subcontractors

Distribution Web . <
Deploying, storing
products 4 Service Web )
Interconnected open warehouses - Enabling and sharing
& distribution centers : access and usage
— N of services rendered
Mobility Web by goods & people
Moving goods & people
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Source: Montreuil, B. (2012), Physical Internet Manifesto ver. 1.11.1




THE PHYSICAL INTERNET IS BASED ON TWO FUNDAMENTAL

CONCEPTS - JUST LIKE THE INTERNET

Packet Switching in a Data Network

No fixed path is established.
Packets are routed according to the
best path available at the time.

Many paths may be
used for a single
communication as
individual packets are
routed to a
destination.

packets may be
eassembled into
rder according to
their sequence
number.

Prior to transmission,
each communication .
is broken into packets | | Source address Dg:gr::;l;m S:S#g;?
which are addressed
and numbered.

During peak periods, communication may be delayed, but not denied.

Source:
http://www.ciscopress.com/articles/article.asp?p=2164577

&segNum=6, accessed 30 June 2017
1.Standard sized packets switched
and transported from host to

host

See Kleinrock, L (1964), Communication Nets

Transit ISP

..;/ i, ._E“"‘.'..
Local KA :
Eacb A Transit ISP r

Source: Huston, G., Interconnection, Peering, and Settlements

2. Connection of independent
networks operating based on
independent concepts connected
through routers and switches

See Roberts, L (1967), Multiple Computer Networks and
Intercomputer Communication



http://www.ciscopress.com/articles/article.asp?p=2164577&seqNum=6

THIS ANALOGY BETWEEN THE INTERNET AND LOGISTICS
OPERATIONS ASSOCIATES TRANSPORT NETWORKS WITH
DIGITAL NETWORKS

Analogical Similarity

Logistics Network Digital Network




LOGISTICS IS COMPOSED OF NUMEROUS INDEPENDENT
NETWORKS SIMILAR TO THE MANY DIGITAL NETWORKS THAT
MAKE UP THE INTERNET




IF THESE INDEPENDENT LOGISTICS NETWORKS COULD BE
CONNECTED, THEN THERE WOULD EXIST A NETWORK OF
LOGISTICS NETWORKS, A PHYSICAL INTERNET




HAVE TO ABANDON THEIR OWN NETWORKS, JUST

THESE INTERCONNECTED NETWORK OPERATORS WOULD NOT -
INTEROPERATE WITH OTHER NETWORKS ——
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Source: Elctrospace.blogspot.com




STANDARDS ARE REQUIRED FOR PHYSICAL GOODS TO TRAVEL
THIS NETWORK OF LOGISTICS NETWORKS




THE NEED FOR STANDARDS, PARTICULARLY CONTAINER
STANDARDS, IS A CRITICAL CONCEPTUAL SUCCESS FACTOR
FOR THE PHYSICAL INTERNET

What are the enabling constituents of the Physical Internet?

nt-Containers designed for the Physical Internet
Easy to load, unload, handle, store, transport, seal, snap, interlock, construct,
dismantle, panel, compose and decompose

1 .IED.MG"&.E[BS'M(ZUW)
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Source: Montreuil, B. (2011), Physical Internet Manifesto ver. 1.10



THE CONNECTION BETWEEN THIS INTRODUCTION AND
INTRALOGISTICS IS BASED ON THE CONSTRAINTS THAT LINKS
AND SWITCHING NODES PLACE ON THE INTERNET

&







WITHOUT LINKAGES SENDERS CANNOT SEND AND RECEIVERS
CANNOT RECEIVE...

. the. .

School eaders wha are
oftering fewer professional
developmenit opportunities
due 1o budge: constralnits

t5 spend using the computer far schookwork
e 07 0h min. a day for white, black, and Hispanic 8- Lo 1H-year-alds

\ die
and 20'min. a a3y for Auians) (Rldeout, Laurcella, & Wartella, 2001)

Source: http://creative.colorado.edu/~rami2897/dm1/digital-divide.html



...AND INADEQUATE LINK CAPACITY LEADS TO NETWORK
CONGESTION
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EVEN IF LINKAGES EXIST, THEIR CAPACITIES, AND THE
PROTOCOLS USED, DETERMINE HOW FAST TRAFFIC CAN MOVE
ON THE LINK
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Source: Nielsen, J: (2016), Nielsen’s Law of Internet Bandwidth




AS INTERNET USE GROWTH ACCELERATES THERE IS INCREASING
CONCERNS ABOUT LINK CONGESTION

Video Accounts for Half of Ever-Growing Internet Traffic
Estimated global IP traffic per month (in exabyte)

[ Business Data 109.5

100 - [l Web and Other Data Il Video Communications -+t ga g foocro

I Voice Communications Online Gaming

2011 2012 2013 2014 2015 2016

Sta“Sta 5 @8{)%31}1'1‘6%5 ® @ Source: Cisco Visual Networking Index

The Statistics Portal




PACKETS MOVING OVER THE NETWORK REQUIRE ROUTING
BETWEEN THE VARIOUS LINKS THAT LIE BETWEEN THE SENDER
AND RECEIVER

Routing IP Packets Ntk

Network 192.168.5.0/24
192.168.2.0/24

— Network 192.168.5.6/24
ﬂh 192168230024 192.168.4.024

192.168.3.0/24

'ppssod‘ toLayer4 on the device.
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Source: http://www.highteck.net/EN/Network/OSI_Network_Layer.html




ROUTERS AND SWITCHES ARE USED TO PERFORM DISASSEMBLY,
SWITCHING, STORAGE AND REASSEMBLY OF MESSAGES. . .

Metwtotl | rbetface Cards Fotwarding takile
(here with single interfaces) (identifies this packet reguires

processing by gensral punsose
lgeazscte g

Feceived
fracket

Forwarided
packet

Harcware Packet Switch General Purpose Processor
[Connects via geheral (examines packet header in detall,
[ LOSE [rOCessar) ethaps using Ffiker bable)

Source: http://www.erg.abdn.ac.uk/users/gorry/course/inet-pages/router-opn.htmi




. . .VERY MUCH LIKE CROSS DOCK OPERATIONS IN THE
PHYSICAL WORLD

CROSS DOCKING

cross docking
terminal
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Source: Nebraskawarehouse.com




ROUTER CAPACITY (INBOUND AND OUTBOUND) AND
SWITCHING SPEED (TRANSFER RATES) DETERMINES HOW FAST
MESSAGES MOVE BETWEEN LINKS

5 GHz WiFi Band

ﬁ\ MacBook Pro MacBook Pro
1300 Mbps+5 1300 Mbps+5

5 GHz
Fast

Internet

Other Router iPhone iPad iPhone
150 Mbps+5 300 Mbps+5 150 Mbps+5

Total Bandwidth: 640 Mbps
(150+300+150+1300+1300)+5 WiFi bandwidth shared across the § devices

Source: https://kb.netgear.com/25362/How-does-my-Nighthawk-router-s-tri-band-WiFi-feature-improve-the-speed-and-
/a e-NT-2-1e 1 o



THESE SPEEDS HAVE BEEN INCREASING, BUT ARE APPROACHING
THEORETICAL LIMITS
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Source: Stanford University




INTRALOGISTICS ACTS WITHIN THE CONNECTING NODES AS
THE SWITCHING FABRIC THAT MOVES ENCAPSULATED GOODS
BETWEEN INTERCONNECTED NETWORKS

Evolve from material to m-container
transport, handling & storage means and systems

n-containers moving and storage means and systemes,
A m-container

m equipped with innovative technologies and processes

with wheels ea . 4 .
Aforkess lft B8 enapped through exploiting the characteristics of n-containers

exploiting its standard to enable their fast, cheap, easy and reliable

the snapping and modular interfaces . . .
interlocking input, storage, composing, decomposing,

functionalities

of the m-container monitoring, protection and output
through smart, sustainable and seamless

automation and human handling

contemporary racking can be
used, however innovations

In -stores,

modular n-containers
can be stacked as in
container port terminals

A highly flexible plug-and-play T-conveyor
exploiting the standard modular dimensions
and interfaces of the m-containers

Source: Montreuil, B. (2012), Physical Internet Manifesto ver. 1.11.1



BASED ON HOW FAST INTRALOGISTICS SYSTEMS WORK
DETERMINES HOW FAST THE PHYSICAL INTERNET OPERATES,
AND THE QUALITY OF SERVICE IT PROVIDES




STANDARDIZED CONTAINERS SHOULD ALLOW INTRALOGISTICS
OPERATIONS TO OPTIMIZE THE DISASSEMBLY, STORAGE,
REASSEMBLY AND TRANSFER OF GOODS

Multimodal logistics centers
designed for the Physical Internet,
enabling seamless, fast, cheap, safe,
reliable, distributed, & multimodal
transport and deployment
of m-containers
across the Physical Internet

Road
Roadway
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THESE FUNDAMENTAL AND ANALOGOUS OPERATIONS BETWEEN
THE INTERNET AND PHYSICAL INTERNET ESTABLISH THE KLU
IMPORTANCE OF INTRALOGISTICS TO THE PHYSICAL INTERNET ——

A Supply Web with Myriads of n-Certified Suppliers,
Open & Global Access, Standardized Contracts,
Open Monitoring and Supplier Ratings

{ ] S B A
Multi-tiered, ‘ y
from raw materials

to final products

e o )b, gL [
Each exploiting Fhcl ‘o
the Mobility, &g

Distribution & Realization webs

Source: Montreuil, B. (2012), Physical Internet Manifesto ver. 1.11.1




HOWEVER, WE ARE LONG WAY FROM REALIZING THE VISION OF
THE PHYSICAL INTERNET




FORTUNATELY, THE ADVANCES BEING MADE IN THE WORLD OF
INTRALOGISTICS ARE ENCOURAGING




WHAT IS STILL NEEDED IS THAT SET OF VISIONARIES WHO, LIKE
MALCOM MCLEAN, HAVE THE VISION AND DETERMINATION TO
CREATE A DIFFERENT FUTURE FOR LOGISTICS




THANK YOU FOR YOUR ATTENTION! .




