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Abstract

OW?2 TechDay - May 15, 2008 - 03:00PM-03:30PM: New project : ASPIRE RFID : an
Advanced Sensors and lightweight Programmable middleware for Innovative Rfid
Enterprise applications,by Stéphane Ribas, INRIA and Didier Donsez, LIG, Joseph
Fourier University

Abstract : The ASPIRE project (FP7 ICT-215417 http://fp7-aspire.eu/index.html funded by
the European Union) researches and provides a radical change in the current RFID
deployment paradigm through innovative, programmable, royalty-free, lightweight and
privacy friendly middleware. This new middleware paradigm will be partlcular beneficial to
European SME, which are nowadays experiencing significant cost-barriers to RFID
deployment. European networked enterprises in general and SME in particular are still
reluctant to adopt RFID, since they perceive RFID as unprofitable or too risky. This is
largely due to the fact that the adoption of RFID technology incurs a significant Total Cost
of Ownership (TCO). ASPIRE will significantly lower SME entry costs for RFID
technology, through developing and providing a lightweight, royalty-free, innovative,
programmable, privacy friendly, middleware platform that will facilitate low-cost
development and deployment of innovative RFID solutions. This platform will act as a
main vehicle for realizing the proposed swift in the current RFID deployment paradigm.
Portions (i.e. specific libraries) of the ASPIRE middleware will be hosted and run on low-
cost RFID-enabled microelectronic systems, in order to further lower the TCO in mobility
scenarios (i.e. mobile warehouses, trucks). Hence, the ASPIRE middleware platform will
be combined with innovative European developments in the area of ubiquitous RFID-
based sensing (e.g., , physical quantities sensing (position, temperature, humidity,
pressure, acceleration), mobile re, low-cost), towards enabling novel business cases that
ensure improved business results. The ASPIRE RFID middleware is currently an OW2
incubated project led by John Soldatos (AIT) and Didier Donsez (UJF).




Outline

What is RFID ?

Middlewares for RFID-based applications
The FP7 ASPIRE Project

The OW2-incubated ASPIRE RFID Project



What is RFID?

Radio Frequency ldentification
Non contact/no line of sights scanning of tags
Mandated by Wal-Mart/US DOD for its suppliers



What is RFID?
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Many standards and patents

Physical standards
Frequency, Distance, Speed/Throughput
Environment/Tagged products (Water, Steel, ...), ...
Many US patents hidden by standards

Logical standards (Architectures and API)
EPCglobal, NFC Forum, JSR 257, ...



RFID Everywhere
The first wave of the Internet of Things

Tag everything!

Readers everywhere!
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RFID Data Management

Tags have small storage
Less than 1 KB
EPC tags: 96/128 bits unique ldentifier

Additional information may be retrieved
From sensors embedded within the tagged object
Semi-Passive RFID, Active RFID, ...
Leverage the Internet

Deliver RFID data to business applications
New business models (Pay what you trash, ...)



RFID Usages

Supply Chain Management

Asset Management

Health Care

Process Manufacturing

Transport, Ticketing and Tolling
Access Control and Identity

Good and people Security
Counterfeit

Traceability and quality assurance
Waste management

And the list goes on and on.....



RFID Market Trends

source: IDTechEx



Political Trends

EPC has a strong commercial support

Vendors Proprietary Systems
IBM, Microsoft, Sun, Oracle/BEA, SAP . . . offer RFID suites

Several countries are pushing their own specific
standards

China, Japan
The open source alternative

Accada and many others (53 @ sf.net)

OW?2 ASPIRE RFID



Socletal Trends :
The Privacy (invasion) syndrome

May be a brake to large scale acceptation (then deployment)
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The privacy-friendly society:

Fundamentals
KPrivacy-friendIy software A O I
- Privacy-friendly tags
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Certification Consumer
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From Humberto Moran



EPCGIlobal at Work
EPCGlobal (GS1 + GS1 US)

Organization promoting standards
to achieve RFID world-wide adoption

EPC board

GS1, Auto-ID Labs, Cisco Systems, DHL/Exel Supply Chain, Haier Group Company, Hewlett-Packard,
Johnson & Johnson, Kimberly-Clark Corporation, Lockheed Martin Corporation, METRO AG, Novatrtis
Pharma AG, Office of the Secretary of Defense, Procter & Gamble, Sony Corporation, The Dow Chemical
Company, Wal-and Mart Stores, Inc.

Reference Architecture
EPCglobal Architecture Framework



______________________________________________________________________________________________________

EPCglobal Architecture Framework

Class 1 Generation 2

UHF Air Interface Protocol

EPC Tag Data
Specification
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Retrieval
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Organization boundaries

New Services

Application Level Event
(ALE)
Interface

EPC IS

ONS

Object Naming Service

Shared

RFID Informations

Traceability
Fraud Mngt.

Legacy
Applications
CRM
SCM

ERP
MES
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RFID Initiative @ ObjectWeb (2005)
D. LI, R. Balter, C. Ney and others

Extend the usage of ObjectWeb Middleware
Components to RFID Systems

Promote and Reuse

Define new middleware components as necessary

Geopolitical Importance
Leverage ObjectWeb’s EU and Asian connections
Open Source / Open Standards vs proprietary

Create a Business Ecosystem to support Open
Source Development

RFID Market potential

Connection with ESBi / NESSI initiatives (SOA vision)



Research project funded by EU

FP7 ICT-215417 M),
Leaders: Neeli Prasad (Adm.) & John Soldatos (Tech.)

Timeframe: 01/01/2008 — 31/12/2010

10 partners (companies and academics)

Aalborg University — CtiF, Denmark
INRIA (ObjectWeb, POPS), France
Université Joseph Fourrier — Grenoble University — LIG Laboratory, France

Research and Education Laboratory in Information Technologies — Athens
Information Technology, Greece

Melexis technologies SA MELE, Switzerland
Open Source Innovation Ltd OSI UK
UEAPME, Belgium

Sensap S.A, Greece

Pole Traceability Valence, France

Instituto Telecomunicacgobes IT, Portugal
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FP7 Project

Overview and Goals




ASPIRE Technical Areas (1)

Core Open source RFID middleware
infrastructure

Comprising standards
implementations (e.g., ALE Servers,
EPC-IS repositories, ONS)

License and Reuse model to leverage
existing OSS developments —
implementations (e.g., Accada,
Singularity)

Background software of partners
(e.g., INRIA, UJF, AIT)

ASPIRE Open Source Community
(e.g., OW2 project)
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JMS SOAP

HTTP SOAP
SMTP SOAP
XMPP SOAP

Develop middleware infrastructure = Y = il Brel
extensions e.g., Reses (oSG =)

Mapping of Business Semantics

(e.g., Processes) to Low-Level
Eventing and vice versa - APIRE RFID
BPM

Distributed ONS

Extensions for physical
measurements

Support for non-EPC
implementations

Other
EPC ISs

(Accada, ...)



ASPIRE Technical Areas (2)

Tools to enhance RFID
applications programmabillity,
and configurability

Add-ons to core infrastructure

Tool Suites, IDEs, MDA
development

Management (JMX, MBeans,
SNMP/RM)



ASPIRE SME Orientation

ASPIRE development will be SME
driven and SME oriented
Liaison with SMEs

Requirements Collection and
Analysis
RFID Technology Dissemination —

Workshops for SMEs / “RFID
Information Days”

Trials Organization — Deployment
(ASPIRE middleware)

Liaise with existing trials — Deploy
new



ASPIRE short term plan

April’ 08: Detalled License and Reuse Plan

May’ 08: “RFID Information Days” organized
UK, Greece, France, Portugal, Denmark

3'd Q’ 08: ASPIRE Software imported
In the OW?2 forge



The current ASPIRE Middleware

Compliance to EPC Global

ALE events and filters

ONS (Object Naming Service)

Extensions for physical measurements (temperature, GPS location, ...)
Architecture Edge-Premise-Server

Platforms (relied on OSS)
OSGi (Felix) for edges and premises
JavakEE (JOnAS, JBoss) for EPCIS servers
JavaEE for the ONS server

Event Driven Application
Composition of ALE Events « filters »

Collect environmental measurements for sensors
Place where is the RFID reader at read time !
Geolocation (GPS), Temperature, Humidity, ...

Communications (event oriented)
JMS, Web Services, SMTP/POP/IMAP
End-to-End Deployment and Management
Based on JMX
Jasmine OSGi console, Ant based scripts for initial deployment



ASPIRE RFID Implementation
Architecture planned for September 2008
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ASPIRE RFID Implementation

User console



ASPIRE RFID Implementation

User console (ID tracking)



ASPIRE RFID Implementation

User console — Object Geo Tracking



ASPIRE RFID Implementation

User console — Object Temperature History



Other planned demo/mockup (short term)

JavaPhone MIDLets suite for picking, customer (counterfeit struggle,
...), exhibit visitor ... using/combining NFC and DataMatrix
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ASPIRE RFID @ OW2

OW?2 incubated project
Leaders: John Soldatos & Didier Donsez

0SS SW

Middleware

Tools &3

Applications samples
Goal

Synergies with other OW2 projects (JOnAS, Petals, ...)
and initiative (ESBI)

Looking for users and contributors
Namespace: org.owZ2.aspirerfid
Licence: on-going issue
2008 Q3 : First release in the OW2 SVN
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