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—The aim of the course is to introduce the basics of mobile
Web service development, to discuss Web service
technologies and how they are building into and are
integrated in distributed mobile and Web applications.

—The second aim is introducing the mechanisms for
representing, manipulating and querying structured data
(XML) and semantic data (RDF/s, OWL), it also includes data
mining techniques and the concept of connected services.

—Related toolkits and applications and their use will be
discussed.
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HEALTHCARE ON THE MOVE:
Changing outcomes
and lives

Patients, healthcare workers and their partners
in other industries stand to benefit from mobile
health—and, in many cases, are already benefitting.

Advances in mobile
allow health workers to
reach underserved and
remote populations.

In Kenya, mobile
apps enable clinicians
to access a wealth of
patient data and tackle
conditions such as HIV
and diabetes, serving
more than one million
people since 2008.

In Arizona, USA, mobile
technologies that track
weight, blood pressure
and heart rate help
health workers treat
people in rural
communities, saving
$90,000 per patient in
reduced hospital stays.

But in fy;/-
€ years, hal
that mopje health w”:’md:cl

Source: The Economist 3
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Source: The Economist 4
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Communication Networks

There are large volumes of data,

Functionalities to process data, and capabilities to interact with
entities in the physical and virtual worlds. (services)

Communication Network:

— AT&T network as an example!

— Currently carries 18.7 Petabytes of data traffic on an average business day (PB =
10 ~15 bytes),

— Nearly 5 Billion calls per day.

Cisco Prediction?:

— 295 Petabyte per month (mobile-to-mobile communications) by 2015,
— By 2020 this will be 1000 more compared with 2010,

Challenges include volume, volatility, complexity, reliability, privacy,
security, and processing.

source: Mahmoud Daneshmand, AT&T, Intelligent Network Operations and Management, Keynote Talk, IEEE ISCC 2011.
source: DoCoMo and Huawei. 6
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Networks of the Future - ChallengesSURREY

— Large-scale networks, huge volumes of data, dynamic and
sometimes unreliable resources;

— more dynamic and transient resources and subject to quality changes
— scalability of the solutions

— heterogeneity and interoperability issues - more devices are contented,
more diversity

— express-ability and extensibility of semantics and metadata

— more autonomous processes (integration, aggregation, filtering, ...) are
required

— management of the resources

— scarcity of: bandwidth, power, energy, addressing and naming schemes,
and operation cost.
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Future Networks

Any TIME connection

» On the move
* Outdoors and indoors
* Night + On the move
*Daytime * Outdoors
* Indoors (away from the PC)

» At the PC
-4 Any PLACE connection

» Between PCs
* Human to Human (H2H), not usinga PC

* Human to Thing (H2T), using generic equipment
* Thingto Thing (T2T)

Source: ITU ad apted from Nomura Research Institute



UNIVERSITY OF

“Thing” connected to the internet b SURREY

Source: CISCO
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Big Data L
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Exaponential
Quantity of global digital data, exabytes

Obama the warrior

Th (& Misgoverning Argentina

E cCOnom i N The ecanomic shift from West to East

Genetically modified crops blossom

ey 277 okl 87 2010 Ecoomist com The right to eat cats and dogs
AND HOW TO HANDLE IT: A 14-PAGE SPECIAL REPORT @ ?

Source: EMC/IDC Digital Universe Study, 2011

Image courtesy: the Economist
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Large number of services SURREY
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Image courtesy: FTW Forschungszentrum Telekommunikation Wien
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But it is not just about volume SURREY

... but also Dynamicity and Quality:

N LIGHT |
PHOTO
| ENFORCED |

How can we efficiently deal with:

Large amounts of (heterogeneous/distributed) service?
Both static and dynamic data/service?

In a re-usable, modular, flexible way?

Integrate different types of services

Provide quality-aware and context-aware solutions

Adapted from: M. Hauswirth. A. Mileo, Insight, National University of Ireland, Galway.
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"Intelligence is becoming ambient"

Satya Nadella, Microsoft CEO
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- We need mobile and pervasive services that are:
- Flexible

Interoperable

Reliable

Discoverable

Support different QoS requirements

- To support future data/functionality requirements
information communication networks

14
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Web Services provide data and services to other
applications.

Thee applications access Web Services via standard Web
Formats (HTTP, HTML, XML, and SOAP), with no need to
know how the Web Service itself is implemented.

Web services provide a standard means of interoperating
between different software applications, running on a

variety of platforms and/or frameworks.

15
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— semantic tagging

— (machine-interpretable) data annotation and resource
descriptions

— re-usable descriptions and vocabularies
— resource description frameworks
— structured data, structured query

16
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"To keep my Web site going
| had to sell the building."

17

Source: Jerry King @ http://www.jerryking.com
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Motivations- maintainability
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Image: courtesy: Economist
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Traditional C/S

Within enterprise

Tied to a set of
programming languages
Procedural

Usually bound to a
particular transport

Tightly-coupled
Efficient processing
(space/time)

source: Web Services Overview, Sang Shinn, javapassion.com
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Web Service

Between enterprises

Program language
iIndependent

Message-dnven

Easily bound to different
transports

Loosely-coupled

Relatively not efficient
processing
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Cloud-based services SURREY

Satoshi Kambayashi

Image courtesy: Economist
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Cloud Computing Services SURREY

" I:UIEI

Software Platform Infrastructure
as a service (SaaS) as a service (PaaS) as a service (laaS)

22

Image courtesy , IBM, http://www.ibm.com/cloud-computing/us/en/what-is-cloud-computing.htmi
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The future is mobile

Forecasts from 2011
Subscriptions, bn

D Tablets and mobile PCs D Smartphones

L
12 13 14 15

16

0.045 0.085 0.1

2008 09 10 1
Mobile broadband subscriptions, bn - Mobile traffic, monthly exabytes*
ik . | @2011  @®2017 forecast

0.3 < > <0> 01
0.1 : =
g R @gA - ®0.09
200809 10 11 12 13 14 15 16 17 : Voice Mobile Mobile PCs
: phones and tablets
Source: Ericsson *10% bytes

Image courtesy: Economist
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Image courtesy: Economist
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— Introduction to Semantic Web and metadata
frameworks
— Semantic web
— Metadata
— Ontologies and common vocabularies
— RDF

— Ontology languages, ontology design and
management and Linked-data
— What is an ontology?
— Ontology representation
— Web Ontology Language (OWL)
— Ontology design and engineering
— Linked Data

— RDF/JSON, Turtle
25
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— Ontology Querying
— SPARQL query language

— Semantic Web Services and Service Platforms
— Semantic Web services
— Service modelling
— Service composition and business logic

— Cloud-based data and services
— Software-as-a-service (Saa$S)
— Operator platforms and Network-as-a-Service (NaaS)

26
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— Mobile Web Services
— RESTful services

— Service evolution and delivery in mobile communication
systems

— Wireless Application Protocols
— Constrained Application Protocol (CoAP)

— Location-based services
— Examples and Applications

27
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Questions? b
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