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Session Overview

The mobile computing paradigm
The ubiquitous computing paradigm

Elements of mobile and ubiquitous computing
Enabling technologies

Computer science challenges

Applications and their role
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Main ingredients

Possible due to minaturisation of computing and
communication devices

Automatic links between physical and digital worlds
Reality embedded with and embedded in information space
aka cyber-physical space

Dual existence for

— People
— Places
— Things
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Device numbers vs. complexity

Device Complexity

Computers 107
Handheld Devices & Vehicle 10°
Machinery 10°
Home Appliances 10'°
Pallets & Cases 10"
Consumer Items 10'?

™ Get in touch
44 DI I | TJ Close
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e BMW 745i

e 2,000,000 LOC
 Windows CE

e 53 8-bit processors
* 11 32-bit processors
e 7 16-bit processors
* Multiple networks

What networks does this car have?

What other networks can you think of?
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Mobile Computing

The application of small, portable, and wireless
computing and communication devices

Being able to use a computing device even when
being on the move (and thus changing location)

Portability is one aspect of mobile computing
— portable vs. mobile

Mobile telephony in particular allows you to
make and receive voice calls on the move
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Mobile Computing Ingredients

Device
— laptop, PDA, mobile phone, tablet, smart phone

Network

— cellular telephony, data over cellular, wi-fi,
Bluetooth, Zigbee, infra-red, 3G, 4G

System support
— routing, billing, voice mail, data routing

In-depth discussion of the issues raised by
mobile systems architectures later today
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What does ubiquitous mean?

* Dictionary definition:
— being or seeming to be everywhere at the same
time;
— omnipresent;
— found in large quantities everywhere;
— "all over the place."
 Term introduced by Mark Weiser (but others

have also described the vision, notably Ken
Sakamura)
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machine-to-machine communications
ubiquitous computing  deeply embedded computing

ambient intelligence  B4G mobile Internet of Things

pervasive computing

cyber-physical systems wireless sensor networks
calm computing intelligent environments
smart cities sentient computing  everywhere computing
smart planet  web of things  Future Internet
ubiquitous sensor networks connected objects smart homes

& Birkbeck

UNIVERSITY OF LONDON



jesisAyd

Cyber-physical Systems

Physical (material) entities:
— People
— Obijects
— Places

THE
BRITISH

MUSEUM
COMPASS B! collections or TextOnly Home  Search  Tours _Folders

Digital entities:
s [ — Object info and location

Roman, 3rd century AD
From near Manfalut, Egypt

1 ancient Eqypt the crocodile was seen as sacred and divine,

and worshipped as a god, so this suit might have been wom by
priests of the crocodile sect who by wearing such a gament —
would take on the spirit of the deity. In many pans of Africa the
crocodie is seen as a fearsome and invincible creature and so |

Picture request  think that by wearing crocodile armour and a headpiece like this,

& warrior might be transformed in some magical way and take on
the attributes of the animal ' Fowokan George Kelly, of Jamaican

origin
Larger image 9 °
When the province of Eqypt became part of the Roman Empire, it
put Romans into direct contact with Egyptian culture and religion. —
In Egypt Roman garrisons were closely integrated into ciic and
religious life and participated in local cults. Around Manfalout, on
Cracodieskin  Crocodie-skin the banks of the Nile in central Egypt, Roman soldiers were
suit of suit of particularly attracted to the crocodile cult centred on the sacred
armou. armou, grottoes of the region.
References and Locations This imposing armour is made from the skin of a crocodi

— Activities
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Ubiquitous Computing

* Ubiquitous computing:
— activates the world,

— is invisible, everywhere computing that does not live
on a personal device of any sort, but is in the
woodwork everywhere,

— makes a computer so imbedded, so fitting, so natural,
that we use it without even thinking about it.
* Also called: pervasive, deeply embedded, 4G
mobile or sentient computing, and ambient
intelligence.
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Commercial applications

Healthcare

k3
o -

demand adaptation self-care . ptterns, routines
micro-production quantified self and unusual events
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Designing for the Internet of Things
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Philips loT platform

HealthSuite IoT Architecture based on AWS

Internet of things

Data sources

Connected devices S ound
Sensor data

Acceleration Orientation

~— N

~~ Proximity

*

= HSDP ~
Home Gateway

Lifeline Smartphone
pendant

Voice control

Heart rate

Light

Temperature

water leaks

on AWS loT
es

HealthSuite digital platform

device cloud

Family

Amazon services used by Philips are a.o.:
EC2, S3, Glacier, Lambda, SNS

amazon

web services

Caregiver



Intel 10T platform

WiFi + LP WiFi
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Amazon loT platform
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Google loT platform

Android Things
new in 2016/17

R

Constrained
Devices

®

0
5
c

Q.
2
1
g

Googl rm '@

o

Pipelines ]

Y

HTTPS

|
000

Non-TCP
e.g. BLE

e Applications &
Presentation

BB BB &
B 8B BB
00¢
0
¢
0

Ingest
=4 —

|
{



IBM loT

platform
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AllJoyn Alliance

Service Provider Hosted

Long Lived ‘ AllJoyn

connection Device 1
Allloyn
l_)evice 2
Gateway Agent |
‘l Allloyn
| Device 3
Mobile Device ‘
 Allloyn
Device 4
- Mobile Device
Proximal
Network

*Direct connections between Control App and AJ Devices are not shown for simplicity sake,
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