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Which are the main
components of
an IoT system?

Example: Smart Home

How do we communicate data
across an IoT system?



Example: Smart Farm

How do we structure
an IoT system?

Example: Smart City
I City-scale IoT deployment.
I 18,000 sensing points.
I Outdoor deployments, Mobile nodes, Human interaction.
I Real City Services – Continuous operation.
I Large variety of sensors – Large data.
I Business models and sustainable exploitation combining

research & service support.







Example: Smart City IoT Application Example & Main Components

It’s all in the Cloud Green Awareness in Action
I Educational buildings constitute 17% of the non-residential

building stock in the EU
I Wide variety of buildings of different ages (some built around

1950s)
I Expensive to renovate existing buildings
I Affect the behavioral characteristics of the buildings users.
I Educational community:

1. students,
2. educators,
3. parents,
4. researchers.



Green Awareness in Action Green Awareness in Action

IoT infrastructure inside buildings
I IoT nodes installed to monitor the power consumption of the

building as a whole, or specific floors/sectors.
I IoT nodes installed in classrooms and other supporting rooms

to monitor a set of environmental parameters such as
temperature, humidity, activity and noise levels.

I IoT gateway nodes installed in central points of the building
to bridge the IoT nodes that communicate using IEEE
802.15.4 with the Internet, while gateways communicate
directly with GAIA cloud services

IoT infrastructure inside buildings

I Arduino-based devices measuring indoor environment.

I Rasberry-based devices measuring indoor environment.

I Positioning of IoT devices within school rooms.

I Positioning of IoT devices at electric box.



IoT infrastructure inside buildings Sample Application: Students

I Classic board game logic

I Students move through the board
by answering questions from
“challenges”

I Gradually the game board becomes
more “alive”

I Students can see the progress of
other schools

Sample Application: Students Sample Application: Building Managers

I Continuous
monitoring

I Building comparison

I Real-time suggestion



Data Analysis: Infrastructure Monitoring Data Analysis: Indoor Environment

Data Analysis: Power Consumption Data Analysis: Aggregated Data



Data Analysis: Comparative analysis Data Analysis: Multi-source Analysis

Cloud-based System Architecture Internal Mechanisms



Processing Framework Processing Engine

Processing Topology for Indoor Environment Sensor Data Today’s Cloud and its Characteristics
Common Characteristics:

I Massive Scale

I Homogeneity

I Virtualization

I Low Cost Software

I Resilient Computing

I Geographic Distribution

I Service Orientation

I Advanced Security

Essential Characteristics:

I On Demand Self-Service

I Broad Network Access

I Resource Pooling

I Rapid Elasticity

I Measured Service



M2M Applications and Cloud Computing Cloud-only Computing Models Inadequate



IoT, Cloud and 5G converging Main Architectural Levels



Main Architectural Levels Main Components and Processing Stages

Components, Processing Stages and Protocols Fog-Computing based Smart School



Deliver Data to the Analytics
Traditional approach so far...

Analyze Data in the Right place
Traditional approach so far...

Fog computing: distributed analytics from Cloud to Source


