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Beginning in loT: Tracking with ID@URI
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Industrial pilots performed 2002, 2003 in
multi-organisational and international context
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Proceedings of the 14th Annual Conference for Nordic Researchers in Logistics (NOFOMA'2002), Trondheim, Norway, 12-14 June 2002. pp. 29-43.




Accessing product information with
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Slide presented by Kary Framling at
Tekes e-Logistics seminar, 22 May 2002

Underlying i1deas

» Every "physical object” should possess a "virtual
counterpart” (agent) during its whole life-cycle

» “Physical objects” can be goods, shipments,
machines, vehicles, homes, humans, ...

» Agent handles:

— Information about its physical counterpart (location,
user 1nstructions, service records etc.)

— Service lookup (transport, assembly, maintenance, ...)

— Other transactions (payment, access control, ...)
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FRAMLING, Kary, HOLMSTROM, Jan, ALA-RISKU, Timo, KARKKAINEN, Mikko. Product agents for handling information about physical objects .
Report of Laboratory of Information Processing Science series B, TKO-B 153/03, Helsinki University of Technology, 2003. 20 p.
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PLM: Product Lifecycle
Management

loT should manage all
PLM information about
any product/Thing

Information is Distributed
over Systems (devices,
servers, clouds, ...)

Information is Distributed
over Organizations
(companies, individuals,
authorities, ...)

Linked Data is core
technology



Vehicle Fleet Management

Logging Service Provider(s)

Leasing/Service ~ Current system
company * Pilots implemented for Helsinki airport and former

Finnish Post
* Objectives:
End-user  ° Condition-based maintenance
Company: * Fleet-level optimization
* Airport e Driver behavior analysis and feedback
operator . Reduced idling, promoting”green” values

Otfer « Finnish

organizations Post . Reducing Total Cost of Ownership

* All products are mobile

* Mobile data transfer using proprietary protocols

* All other data transfer by O-MI & O-DF

In the future

. Objectives:

. All-covering Fleet management based on
collected information and optimization of
different functions

* Many different organizations/users need different

data from different devices

» Standard protocol needed! O-MI & O-DF do the

job

Data acquisition
system(s)
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Remote monitoring of vehicles: airport




Smart City: bloTope use cases

Charging Station Selection + Route Safer Home-School ‘
Children Travelling Priority
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bloTope: Building an 10T OPen innovation Ecosystem for connected smart objects
H2020 project, ICT-30 Internet of Things and Platforms for Connected Smart Objects, started January 2016
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loT @ The Open Group

DIALOG platform: _
Helsinki University ‘mle( P
Of TeChnOI()gy, 20011’2 peiz(]R()Lp Home | Login | Sitemap | Search

P RO M I S E E U Subject Areas Get Involved Standards Certifications Events Services Software Public3
project:
Closed-Loop Product The Open Group Internet of Things (loT) Work
Lifecycle Management Group -
. . S E
for :!-O mdusmal_ cas_,es Developing open standards for the Internet of Things
in different application The Internet of Things
domalns (2004_2008) The Internet of Things (IoT) is one of the new, convergent technologies addressed by Open Platform 3.0™.
. . The Open Group loT standards will do for the 10T what HTML/HTTP did for the Web, enabling everything to

Stan d ard Isation be connected on the fly. Vendors will be able to collect information from products in the field throughout their

. . lifecycle. This will allow the optimization of maintenance operations, providing increased safety at lower cost.
with The Op en Grou p since Enterprises will be able to monitor and control installed equipment, and integrate it into intelligent solutions,
20 10 for example to ensure the health of buildings and machinery, or to improve energy efficiency.

Open Messaging Interface (O-MI) and Open Data Format (O-DF) published in 2014
loT for Closed-Loop PLM and Systems of Systems

1 Framling, Kary. Tracking of material flow by an Internet-based product data management system (in Finnish).
Tieke EDISTY magazine, 2002, Finland. pp. 24-25. http://www.cs.hut.fi/~framling/Publications/TiekeArtikkeli.pdf
2 Framling, Kary, et al. Guiding Initial State-space Exploration by Action Ranking and Episodic Memory.

Helsinki University of Technology, 2003. 19 p. http://www.cs.hut.fi/Publications/Reports/B152.pdf
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So0S & loT with Open Group Standards

O-MI| & O-DF

« Bidirectional, secure connectivity when and as needed, based on context/situation
* Open standards: Open Messaging Interface (O-Ml) and Open Data Format (O-DF)
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Energy management in buildings, smart
grid, distributed energy production

Energy prices, forecasts, Smart Grid

control commands etc.

Data acquisition, visualisation,
analysis, control, etc.

(server/cloud) /‘ >

ADSL-modem
or similar

connection
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Wired or wireless
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FRAMLING, Kary, HOLMSTROM, Jan, LOUKKOLA, Juha, NYMAN, Jan, KAUSTELL, André. Sustainable PLM through
Intelligent Products. Engineering Applications of Artificial Intelligence , Volume 26, 2012. pp. 789-799.

User views,

Control panel .
P data analysis, ...
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* M. Porter, J. Heppelmann: How Smairt,
Connected Products Are Transforming
Competition. Harvard Business Review,
November 2014.

5. System of systems
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Open Platform 3.0 of The Open Group:
Systems of Systems

Customer preferences and

Social behavior analytics behavior analytics Buyer and seller | | Customer buying
Lifestyle behavior Usage and viewing preferences history analytics behavior analytics
znalytics and behavior data aggregation Abparel sales 3 Nichai
and analytics pp Business supply chain
Dzta feeds collection Socisl networks Socisl marketing o Performance analytics
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Semantic Linked

Point of sale charging 3
forecast behavior

Open Datz {(W3C) T analqus :
o ter Dt Vehicle driver Citizen, crowd, Financial stock trading
Management usage analytics corporate activity and Analytics

Financial Market social
behavior anzlytics

(MDM) behavior analytics
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« Solar and wind power are becoming cheaper and more
efficient, as well as energy storage

» This could make it possible to create distributed "energy
communities” that do not need power grid

 Internet of Things provides means for optimizing such
"fleets of power sources”

* On a Systems of Systems level it becomes possible to
optimize food production on a larger scale, while taking
both local and global environmental impact into account
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