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✚ Organizing principle for software architectures

– From 1999 to 2019, how has software (engineering) changed?

– What has been the impact of multi-agent systems ideas and practice?

✚ Organizing principle for human+machine intelligent systems

– Collaborative, distributed, open, incomplete, multi-disciplinary

– Artificial Intelligence from a European perspective

– A Europe-wide (and beyond) example: the WeNet project

Two MAS aspects for our first twenty years, and the next batch

TALK OUTLINE
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1999 JADE
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Just Open Sourced (jade.io?)

HIPSTER-RETRO, WITH VINTAGE GRAPHICS

Distributed and Containerized

427/06/19
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Service- and Message-based

HIPSTER-RETRO, WITH VINTAGE GRAPHICS

Enterprise Event Bus Included

527/06/19



© Martel Innovate |                             |    martel-innovate.com

Active Component Model

HIPSTER-RETRO, WITH VINTAGE GRAPHICS

Continuation-based Scheduling

627/06/19
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Multi-Node Services

HIPSTER-RETRO, WITH VINTAGE GRAPHICS

Independent Scalability

727/06/19
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JADE: Original baseline of that vision of MAS, but still evolving

HOW MAS-BASED? WHAT’S VALID, WHAT CHANGED?

827/06/19



2009 LSPS
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Ten Years down the Line

STILL FROM OBJECTS TO AGENTS

AI Slump? Let’s add goals to BPM
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Simple BDI-inspired Model

STILL FROM OBJECTS TO AGENTS

Active Objects, Continuations

1127/06/19
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LSPS STANDARDS-BASED ARCHITECTURE

1227/06/19

✚ JEE scalability & reliability 
guarantees

✚ Micro-services architecture 
coming in LSPS 4.0 (2019)

✚ On-premises or cloud 
deployment
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Quest: Site Planner of the Future (20+ years)

LSPS FOR INTELLIGENT SCM (2016 - 2017)

✚ Multi-domain plans

✚ Existing “Lego Bricks”

✚ Distributed networks

✚ Multi-level KPIs

✚ Less firefighting

✚ More speculative work

P&G + DXC Project

1327/06/19
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SOLUTION ARCHITECTURE: CONCEPTUAL METAMODEL
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SOLUTION ARCHITECTURE: HIGH LEVEL DESCRIPTION
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SOLUTION ARCHITECTURE: CONCRETE REALIZATION
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Strategic Goals for global KPIs

LSPS GOAL MODEL FOR SCM

Agent PGs adapt to the context

1727/06/19
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Inventory shortage trigger

DEMO APPLICATION (2016 - 2017)

Cooperation ensues

1827/06/19
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Keeping Humans in the Loop: the system generates, evaluates, 
and proposes feasible solutions

DEMO APPLICATION (2016 - 2017)

1927/06/19
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Agent interaction completes

DEMO APPLICATION (2016 - 2017)

Tools show what’s going on

2027/06/19
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LSPS: Born in an AI winter, agent-oriented enough for 2016 revival

HOW MAS-BASED? WHAT’S VALID, WHAT CHANGED?

2127/06/19



2019 ORCHESTRA CITIES
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MARTEL’S VALUE PROPOSITION

Martel’s value proposition is 
delivered via our People, Know-how, 

Services, Technology, Processes 
and Partnerships

23

A comprehensive value driven approach supporting all innovation stages from idea to execution:

An agile combination of business, 
technology and media services lead by an 
international
team of highly skilled and committed 
professionals

25.06.2019



CREATE AN 
“OPEN” 

PLATFORM
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✚ A space where different cities can share data and services

✚ Enable migrating data  from vertical silos to a unified space

✚ Ensure that city digital services will facilitate social inclusion

✚ Let citizens and businesses in to the co-creation process

To achieve these main objectives

REASONS FOR THE OPEN PLATFORM

2527/06/19
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Cloud-native: microservices based, RESTful, multi-language

PLATFORM ARCHITECTURE

2627/06/19
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CORE TECHNOLOGIES AND SOURCES

2727/06/19
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TOOLS FOR DATA TRANSFORMATION

2827/06/19

• Manage visually different data 
import flows

• Transform data flows into 
configurable and sharable 
templates
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Live Lego-based city model

SITUATED DEMONSTRATION @IOT-WEEK

Interaction shown in the Cloud 

2927/06/19
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Live Lego-based city model

SITUATED DEMONSTRATION @IOT-WEEK

Interaction shown in the Cloud 

3027/06/19
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Orchestra Cities: from Cloud Computing, AI is on the roadmap

HOW MAS-BASED? WHAT’S VALID, WHAT CHANGED?

3127/06/19



EUROPEAN AI
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AI is now a Geopolitical Topic

A EUROPEAN WAY WITH AI

AI Flagship Report (pub. 2018)
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-
research-reports/artificial-intelligence-european-perspective

3327/06/19

https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/artificial-intelligence-european-perspective


© Martel Innovate |                             |    martel-innovate.com

Ethical Guidelines
https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=60419

EC CURRENT STEPS ON AI

✚ The AI HLEG published it on April 2019

– First chapter on Foundation

– Second chapter on Implementation

– Third Chapter on Assessment

✚ Feedback received from the AI Alliance

✚ Defines seven core requirements

✚ Includes an assessment list for
trustworthy AI

✚ Deep dives and trials about to start

✚ Second deliverable from the AI HLEG

✚ Adopting an holistic approach

– All recommendations hang together

✚ Includes 33 core recommendations

– Exercise in distilling 300+ initial ones

✚ Sums up content in 11 takeaway

Policy and Investment Recommendations
https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=60343

3427/06/19

https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=60419
https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=60343
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Seven Major Requirements

ETHICAL GUIDELINES

Discussed in a Panel @AIAlliance

3527/06/19
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Eleven Key Takeaways

POLICY AND INVESTMENT RECOMMENDATIONS

Delivered 26.06.2019 @AIAlliance

3627/06/19



THE WENET PROJECT
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WENET FACTS AND FIGURES

3827/06/19

✚ WeNet – Internet of Us

✚ Start Date: 1st January 2019
Duration: 48 Months
Total budget: 6.5 M€
Coordinator: University of Trento

Prof. Fausto Giunchiglia

✚ Final outcome: An online platform that will
empower machine mediated diversity-
aware people interactions

✚ Web site: https://www.internetofus.eu/

http://knowdive.disi.unitn.it/
https://www.internetofus.eu/
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WENET GOALS

3927/06/19
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WENET MAIN OBJECTIVES

4027/06/19

1. Development of the scientific foundations, 
methodologies and algorithms empowering
machine mediated diversity-aware people
interactions.

2. Development of the WeNet online platform, 
integrating and consolidating the implementation 
of the methods and tools developed as part of 
Objective O.1

3. Large scale Smart University pilot trials in 18 
different University and adult school sites and 
involve 10,000 participants.

4. Community building, which will expand from the 
consortium to all institutions worldwide

5. Ensure a clear ethical guidance for the 
technology development and the pilot activities



© Martel Innovate |                             |    martel-innovate.com

WENET CONSORTIUM

4127/06/19
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WENET PILOTS

4227/06/19

✚ WeNet will run multiple pilot trials

– 18 worldwide sites, including 
universities and adult school

– 10,000 participants throughout the 
whole duration of the project

✚ Pilots will run at:

– August 2020 (M20)

– December 2021 (M36)

– August 2022 (M44).
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WENET OPEN CALL

4327/06/19

✚ The cascade funding system will
be used to involve additional 
EU academic institutions 
interested in piloting with their
own students the WeNet 
approaches, technologies and 
services.

✚ Launch May 2021 (M30) 
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The WeNet platform will implement and consolidate diversity-aware interaction protocols, 
learning algorithms and tools, based on a computational sociological theory of diversity 
under a clear ethical guidance

WENET PLATFORM ARCHITECTURE

4427/06/19



CONCLUSIONS
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Some things fit just as well

AGENTS AND AI, 1999 - 2019

✚ Software component model

– Autonomy of core components

– Loose coupling with messages

– Distribution and partial knowledge

✚ Resource management

– Containers and metadata

✚ Maybe the greatest legacy

– Collaborative human-machine vision

– Interdisciplinarity is now mainstream

✚ Raising infrastructure abstraction

– The VM is the appserver

– OOP hit its (well known) limits

✚ The language/library pendulum swung

– Like in CORBA days!

– Language design now streamlined

✚ Symbolic AI second to ML/numeric one

– Data drive the AI Renaissance

Much context has changed

4627/06/19
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THANK YOU FOR YOUR ATTENTION


