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ALMANAC

The ALMANAC Project

e ALMANAC aims to develop a service delivery platform with
technologies that integrate Internet of Things (1oT) capillary
networks with Telco’s metro access networks

enabling

v

— Smart City Information System for
green and sustainable Smart City applications J
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ALMANAC

Connecting City operations with IoT

Technical Challenges

e Large scale sensor and device
connectivity

e Efficient messaging and event
management solutions

e Scalable Data Management and
Business Integration

e Big Data Analytics
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ALMANAC

Smart City Data Management Challenges

e Integrating IoT Data with Business System Data

e Linking heterogenous and distributed information systems in
different organisations

e Providing uniform data model and programming interfaces
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ALMANAC

Integrating lIoT Data and Business Data

e |o0T Data e Business Data

- Simple Observations - Complex structures

- Large amounts - Entity Relationship Data models

- Time series oriented - SQL databases

- New data models - Stored in heterogeneous and distributed
~  No-SQL database technologies (column information systems

stores, document, graph databases,...)
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ALMANAC

Integrating OGC with ER models

Open Geospatial Consortium
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ALMANAC

Federation of heterogenous information system

e Organisational Federations
e Storage Federations
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ALMANAC

Organisational Federations

e Agrees to share certain information and services inside the
federation

e From the outside the federation looks like one single entity
e Implemented using the LinkSmart Open Source

Federation 2

Federation 1
ALMANAC P.I.
/ (AArhus)
, ALMANAC P.I.
(Turin Municipality))

ALMANAC P.I.
(A.M.LAT)

ALMANAC P.I.
(Copenhagen)

ALMANAC P.I.
(Bruxelles)

Federation 4

Federation 1 —Turin and AMIAT (Waste service provider)

Federation 2 — Turin, Copenhagen and Aarhus

Federation 4 —Turin, Bruxells and Copenhagen municipalities
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Storage Federations

e A network of federated ALMANAC nodes (instances)

e Collected sensor data can be aggregated and stored in
different federated nodes

e Approach to scalability
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ALMANAC

Data Management and APl Framework

e |0TENntity data and event model

- The physical things/properties we want to know something
about

e |loTWorld

— A subset of the physical world, a set of IoTEntities that belongs
together

— Described by an ER schema
-~ Federated architecture construct
e I|0oTResource

- loTDevice, loTSensor, I0TThings, loTDataStream...
- Provides a set of loTServices
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ALMANAC

Example cloud-API

e http://almanac.cnet.se/Location(street eq Vittorio Emanuel)/WasteBin/fillLevel
- “Get fillLevel of all wastebins on the street of Vittorio Emanuel”

e http://almanac.cnet.se/Location(within 100 7.693145,45.061375)/WasteBin/fillLevel

- “Get fillLevel of all wastebins within 100 meters of position 7.693145,
45.061375”

e http://almanac.cnet.se/SLA(level eq notfull)/WasteBin/max(2015,fillLevel) eq 100

- “Get the wastebins which has been full sometime during 2015 but has a SLA
not to be full”

e http://almanac.cnet.se/Route(3)/WasteBin(type eq Organico)/predict(fillLevel eq
full)

- “Get the forecast for when wastebins of type Organico along route 3 will be full”
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ALMANAC
Thanks for your attention

/AII rights reserved. All copyright for this presentation are owned in full by the ALMANAC\
Project. Permission is granted to print material published in this presentation for personal
use only. Its use for any other purpose, and in particular its commercial use or distribution,

is strictly forbidden in the absence of prior written approval.

The project is co-funded by the European Commission under grant agreement 609081.
This presentation reflects solely the views of its authors. The European Commission is not
liable for any use that may be made of the information contained therein.
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[ Please see us here: www.almanac-project.eu }
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