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Internet of Things (IoT) is an important part of the new generation of information technologies and
an important development phase in the information era.

loT is widely used in network convergence using communications and sensing technologies, such as
intelligent sensing, identification, and pervasive computing. Therefore, 10T is called the third wave of

global information industry development after computers and the Internet.
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On completion of this chapter, you will have an understanding of:
* |oT development history
* Basic loT concepts

e Layers of the loT architecture
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e Trojan Room coffee pot in 1991: At the Trojan
Room of the Computer Laboratory in
Cambridge University, scientists went
downstairs to see if the coffee was cooked, but

often returned empty-handed.

* To solve this problem, they wrote a set of

programs and installed a portable camera next Origin of the loT
to the coffee pot. The camera was aimed at the

coffee pot. Computer image capture

technology was used to check at any time

whether the coffee was cooked, eliminating the

need to go up and down the stairs.
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loT Key Events: Evolution of NB-loT Standards
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The standards of the narrowband cellular 10T (NB-loT) communications technology NB- loT were
officially initiated in September 2015, and the core standards were frozen in June 2016.

x @ 2014 2015 2017 2020 CACT
& S & e Rel-13 Rel-14 Rel-16
T QUALCOMM ﬁ Standards frozen  Enhanced - Continuous
NB- M2M NB-CloT NB-loT features evolution
NB-loT Convergence of Deep coverage Site location Use of NB-1oT in 56 mMTC
scenarios NB-LTE lifespan Multicast
Ultra-large services
capacity

After two convergences, NB-M2M evolved to NB-loT.




On October 31, 2019, China Telecom,
China Mobile, and China Unicom jointly
announced the launch of 5G commercial
services and released corresponding
packages at the opening ceremony of the
China International Information
Communication Technology Exhibition. 5G
will bring diversified and comprehensive
benefits to 10T, and will also promote new

solutions and industry chains.
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loT Key Events: Commercial Use of 5G



MIDOCEA|

UNIVERSITYl

Consumer loT is directly applied to consumers'
loT products and services. Consumer-related

loT products and services include smart bands,

) %4

VR and AR glasses, body fat scales, smart locks,

smart speakers, shared bicycles and trams, and

automated driving vehicles. According to a

report released by Markets and Markets, the Development Status of the loT

global consumer loT market scale in 2018 was Industry' Consumption-Driven
$46.8 billion USD. It is expected to reach

$104.4 billion USD by 2023 with a compound
annual growth rate of 17.39% from 2018 to
2023.
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loT Key Events: Evolution of NB-loT Standards
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Policy-driven applications mainly cover city management scenarios, such as

firefighting, security, system integration, public utilities, lighting, and parking.
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Petroleum and
electricit

Transportation

Data presentation ' ‘\
and customer | e
interaction

Storage, retrieval, use, Cloud data center Device management
service planning,
WEREUUN  security, maintenance, Securi

and expenses of data Operations platform - aiﬁig;‘g e

Application

Access and

REVEIE  transmission network
GPRS/NB-loT/ 4G loT Gateways

(all Wireless) (All fixed)
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Huawei 1+2+1 loT Solution Architecture
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Smart home Transportation Smart parking Smart metering
O O e (=,
2G/3G/4G/ ' Home gateway :
NB-1oT/5G ) Industrial gateway J
Huawei LiteOS/module
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NB-loT: Connecting Device Fleets Using Cellular Networks

* NB-loT end-to-end solution
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Industrial loT Gateway

# 01

Industrial-grade design

Shockproof/Waterproof/Dust |
proof/Anti-electromagnetic |

-

Agile AR

Industrial switching/Industrial
routing/Built-in computing

Various interface support

r@k@ Iﬁ|+ S =) @

ZigBee/RF/Bluetooth/
RS-485/RS-232/DI/DO/more

Complex protocol
adaptation Local intelligence
CAN/Modbus/ 1 Q Q %
IEC 62056/IEC 104 + (el dcmmiaiing
. (O J and storage
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[Intelligent sensing]

% * Delay reduction
[KB-level kernel] - * Accuracy
[Milli ) N > Open APIs improvement
Milliwatt-leve 20
power consumption] | 3 é Connectivity | ¢ as;:s&rk Reuntiirr:;e [Intelligent connectio'n]
5 ng e Support for short-distance
[Microsecond-level = Kernel and long-distance protocols
response]

* Automatic networking
Shorter time-to-market for devices

5 [Intelligent application]
* Support for connection and device management by = K LI
industrial protocol stacks S":tiz alle \r/:;ca'!‘)iglelcatlon
e Support for Huawei and third-party platforms

* Supports HiSilicon and third-party chipsets
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