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Computers

THIS MACHINE
HAS NO BRAIN
USE YOUR OWN




Some Terminology

Identity — an entity definable and recognizable
* “Sandoche-host* 1s my computer’s identity
Identifier — A single entity can have several unique identifiers

 How my computer is identified (E.g my computer has wired
IPv4 ans wireless IPv6 address)

Address
e Address & identifier can be same

* They could be different (e.g a Shipping container fitted with a
Sensor)

Resolution — Resolving a name to its address which could have

information



Adressing Uniquely

Wired & Wireless communication uses |IP addressing
PSTN uses telephone numbers for communication

Mobile handsets are identified by IMSI number stored
in the SIM

How are the things addressed uniquely?
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Adressing Uniquely

€ Robert Wu
31 Seaview Street @)
€ GLENUNGA SA 5064 @)




Identifiers we use every day




Identifier Hierarchical Structure

v IP addresses : 129.113 7.156

v Prefixes — IANA, RIRs, ISPs

v Hosts — Configured by the network administrator
v' Telephone numbers : 33 1 39 30 83 00

v Country Code — ITU

v National Destination Code

v" Subscriber Number

v Domain names : www.afnic.fr.

v Unnamed Root — IANA

v  TLD - Registries

v Domain holders




What is a thing(1/3)
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Identifiers for devices associated with
« things » (2/3)

1234567890

Device —




Hierarchical structure for device Identifiers
associated with « things » (3/3)

12345 6'7890

Manufactu rer Code Product Code

S S = d Bars
Number System = Chec Digit
CTharacter

Al EE N A I NIAE NI NI EIENIIEE WY

01.0000389.000162.000169740

Header Company Code Product Code Serial Number
8 bits 28 bits 24 bits 36 bits

2001:0db8:3c4d:0015:0000:0000:1a2f:1a2b
| JL J L ]

J I ]
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Site Subnet Interface
Prefix 1D o



Need = I(Internet)oT




loT use cases




Supply chain industry

_—/

Date of manufacture Date of sale On-board data Parts/materials identified
Parts/ materials used Warranty details Usage history Disassembry history
(Dis)assembly recipe Parts replaced Parts installed
e / ‘O
N\ L/
NV 117
Retail Usage/Maintenance
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Extended Packaging

L89012

0

123456

Extended Packaging
Information




Smart home




DNS — The « glue » in Internet

DNS
j Server
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Extended Packaging




EPC Usage




EPC encoding in different carriers

“Plain” GTIN and Serial Number

80614141123458

6789 < Business data
i 0 i
GS1 DataMatrix Bar Code Data Carrier- Gen2 RFID Tag containing
containing GS1 Element String ~ specific encoding EPC Binary Encoding

(01)80614141123458 (21) 6789 4_-/ of business data \ 3074257BF7 194 E4000001 A8S
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EPC Allocation

1. GS1 Japan allocates GS1 Company Prefix
@1 GS1 Japan o pany
Japan to musicians.
l GS1 Company Prefix

456995111

2. Musicians allocate GTIN -13 to each song

and apply to iTunes Store for registeration
GTIN-13 with GTIN-13.

4569951116179

3.iTunes Store manages their database in 14-

W

digit capacity.

04569951116179



DNS — Could be the « glue » in IoT

(EPC)
300 9345.678908.2343

Z |
Country code A—I
Company code
Object ID

Product unique serial
(URN)urn:epc:id:sgtin:3009345.678908.2343

number
*Allergies ‘

-/'7—'0ri PR )
gin & fr (Domain 6-2908.3009345.sgtin.id.onsepc.com
™., *Price: 0.50€ Name) 9 p

*@ Auchan .

‘ r.:;::;"? B.AL9.8.7.6.5.0.3.9.0.0.3. sgtin.id.ons-peer.eu

ILTRA FRAICHES
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Supply Chain Industry




EPC network

=7 . Lookup Services
R Applications
- ONS )
l N [Discovery Service)
EPC

H Filtering

Reader

Remote

]

Networked Databases
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EPC Use Case

— —————
(W EPCxyz
“Where can | find infnrmaiinn ON-
about EPC xyz?"
(EPCIS Discovery Semice)

() “Tell me when the

was sold”
“2001-05-

Date of manufacture Date of sale On-board data Parts/materials identified
Parts/ materials used Warranty details Usage history Disassembhr history
(Dis)assembly recipe Parts replaced Parts installed
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Manufacture Retail Usage/Maintenance
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Comparison between WWW vs EPC Network

DNS . ONS

Authoritative system that routes Authoritative record of manufacturers that
requests for Web sites and email routes requests for product information

‘Web Sites ® EPC Information Services
Resource that contains information Resource for specific information about a
on a particular topic product, e.g. date of expiration

Search Engines i  EPC Discovery Services
A tool for finding Web sites ‘ A tool for finding EPC Information Services
on the network ~ on the network

 Now we understand why we did study DNS @
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In the Sensor World




IoT Long Range network




LoRA Setup

| Ethernet or 3G

LoRa Gateway Network Server
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Resolving using DNS

Relay Web

Object Lora Server DNS Client
NANANNNNINNA | )|
Name
+ LoRa d
+ IP relay

name
LoRA id | IP Relay

name?

IP relay

? GET /resource
name Host:name




Smart Cards

2D Codes

RTLS

Bar Code

GPS

Vision

NFC

Sensors
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