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Agenda

• Roadmap and principles for world reset from economic convergence to 
convergence economy

• Early ontology work taking health as entry point (David Buckridge as key 
ontologist collaborator)

• UFOOD: push the boundaries of multi-domain and top-level ontology 
development, alignment, adaptation  and federation for real-world embedded 
digital backbone that can accelerate whole-society transformation at scale taking 
food as a key bridge domain between agriculture, health and wealth (Giancarlo 
Guizzardi and Damion Dooley as key ontologist collaborators)

• Possibilities and Challenges



1. Convergence roadmap and principles



Convergence roadmap
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Convergent Innovation: Changing the Way We Innovate
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Omics and diseases are not everything for a patient 
who is a whole person in a whole society….

Presenter
Presentation Notes
Retype this, slide with 2 boxes and she doesn’t want the text 
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Precision convergence (WoP in WoS): 
Inventing a Science of the Real World

A precision convergence science and innovation lens (PC) relies on building organic coalitions that 
bridge on-the-ground, digitally-powered health system initiatives, turning them into magnets for AI 
companies, healthcare enterprises, and investors to individually and collectively improve scientific 
and societal investments and impact. 

It is at once a concept, a way of doing things, and a way of measuring, all three facets deployed at 
the same time while continuously learning and evolving toward meaningful transformation at scale. 
It applies to individuals, communities, enterprises, governments, and investors, in short, to the 
whole society. 

The ambition is to sustain a growing network of real-world projects and on-going use cases that 
target health system transformations at multiple scales. Each initiative takes a distinct entry point 
along the health and disease system continuum, under varied geopolitical, cultural, and functional 
conditions, covering the full spectrum of technological readiness and change processes.



The Ten Principles of Precision Convergence 

1) placing humans in all their roles, contexts and lifecourse 
positions at the center, including roles as care givers, 
workers, patients, investors, citizens and others, 
accommodating contexts heterogeneity tied to geo-spatial 
and geo-political conditions and dynamics and facilitating 
individual and collective well-being in all its dimension 
and over development lifecourse, 

2) building 2-way linkages between system change and real-
time individual and collective behavior change,

3) maintaining productive tension between aspiration and 
pragmatism, 

4) balancing evolution ( to account for initial conditions) with 
revolution (to prevent AI from simply automatizing non-
adaptive process and system components), 

5) embracing methodological pluralism in science, design, 
action, and policy, 

6) moving from binary views of the world to views based on 
continua and diversity of causes and solutions, accounting 
for a modern world where everyone has a manner to 
impact one another at unprecedented speed and scale.” 

7) treating individual and collective agency and trust as 
essential currencies, not only money and power, 

8) achieving whole-society scale through distributed 
leadership and distributed innovation, transitioning from 
multiple niches to systems changes, 

9) respecting data sovereignty through federated architecture 
networks embedded into and evolving with real-world 
initiatives, and 

10) enabling convergence through co-creation and reciprocity, 
engaging in dynamic “coalitions of the willing” built upon  
shared goals,  interests,  values, or resources, not only on  
shared institutions.. 



2. Early ontology development-Health as 
entry points



The fragmented nature of population health information is a barrier to public health practice. Despite 
repeated demands by policymakers, administrators, and practitioners to develop information systems that 
provide a coherent view of population health status, there has been limited progress toward developing 
such an infrastructure. We are creating an informatics platform for describing and monitoring the health 
status of a defined population by integrating multiple clinical and administrative data sources. This 
infrastructure, which involves a population health record, is designed to enable development of detailed 
portraits of population health, facilitate monitoring of population health indicators, enable evaluation of 
interventions, and provide clinicians and patients with population context to assist diagnostic and 
therapeutic decision-making. In addition to supporting public health professionals, clinicians, and the 
public, we are designing the infrastructure to provide a platform for public health informatics research. 
This early report presents the requirements and architecture for the infrastructure and describes the initial 
implementation of the population health record, focusing on indicators of chronic diseases related to 
obesity.

An infrastructure for real-time population health assessment and monitoring 

D. L. Buckeridge et al., "An infrastructure for real-time 
population health assessment and monitoring," in IBM 
Journal of Research and Development, vol. 56, no. 5, 
pp. 2:1-2:11, Sept.-Oct. 2012



PoP-HR: An infrastructure for real-time population 
health assessment and monitoring 

D. L. Buckeridge et al., "An infrastructure for real-time 
population health assessment and monitoring," in IBM 
Journal of Research and Development, vol. 56, no. 5, 
pp. 2:1-2:11, Sept.-Oct. 2012







Ultra-processed Foods and Cardiovascular Diseases: 
In need of ontologies different from Agriculture and Health Ontologies 

Juul, F., Vaidean, G., & Parekh, N. (2021). Ultra-processed foods and cardiovascular diseases: Potential mechanisms 
of action. Advances in Nutrition, 12(5), 1673–1680. https://doi.org/10.1093/advances/nmab049



This literature review uses four dimensions to classify and 
compare how food-related decision-making is conceptualized 
and experimentally assessed in neuroscience and other 
disciplines: (1) food-related decision-making other than the 
decision of what to eat that is part of each eating episode, (2) 
decision complexes other than the eating episode itself, (3) the 
evolution of food-related decision-making over time, and (4) 
the nature of food related decisions. In neuroscience in 
particular, food-related decision-making research has been 
dominated by studies exploring the influence of a wide range 
of factors on the final outcome, the type and amount of foods 
eaten. In comparison, the steps that are leading up to this 
outcome have only rarely been discussed. Neuroscientists 
should broaden their historically narrow conceptualization of 
food-related decision-making. Then neuroscience research 
could help group the numerous hypothesized influences for 
each of the decision complexes into meaningful clusters that 
rely on the same or similar brain mechanisms and that thus 
function in similar ways. This strategy could help researchers 
improve existing broad models of human food-related 
decision-making from other disciplines. The integration of 
neuroscientific and behavioral science approaches can lead to 
a better model of food-related decision-making grounded in the 
brain and relevant to the design of more effective school and 
nonschool lifestyle interventions to prevent and treat obesity in 
children, adolescents, and adults.

Multi-dimensional Temporality of Food, Eating and Health/Disease Need to be 
More fully considered  



Amid the extremely active Semantic Web community and the Social Web's exceptionally rising popularity, 
experts believe that an amplified fusion between the two webs will give rise to the next huge advancement in 
Web intelligence. Such advances can particularly be translated into ambient and ubiquitous systems and 
applications. In this paper, we delve into the recent advances in knowledge representation, semantic web, 
natural language processing and online social networking data and concepts, to propose an inclusive platform 
and framework defining ambient recommender and decision support systems that aim at facilitating cross-
sectional analysis of the domain of childhood obesity and generating both generic and customized preventive 
recommendations.

An OWL 2-Based Knowledge Platform Combining the Social and Semantic 
Webs for an Ambient Childhood Obesity Prevention System

Jinan El-Hachem, Arash Shaban-Nejad, Volker 
Haarslev, Laurette Dubé, David L. Buckeridge, An OWL 
2-Based Knowledge Platform Combining the Social 
and Semantic Webs for an Ambient Childhood Obesity 
Prevention System, Procedia Computer Science, 
Volume 10, 2012, Pages 110-119, ISSN 1877-0509,











PoP-HR and its Food Extensions

D. L. Buckeridge et al., "An infrastructure for real-time 
population health assessment and monitoring," in IBM 
Journal of Research and Development, vol. 56, no. 5, 
pp. 2:1-2:11, Sept.-Oct. 2012



Estimating neighborhood spatial patterning of dietary behaviors using grocery 
transaction data

Mamiya, H., Moodie, E., & Buckeridge, D. (2017). Estimating spatial patterning of dietary behaviors using grocery transaction data. Online Journal of Public 
Health Informatics, 9(1), e62050.



End-to-End Agri-Food Analytics



What about need of social ontologies? 

Mamiya, H., Moodie, E., & Buckeridge, D. (2017). Estimating spatial patterning of dietary behaviors using grocery transaction data. Online Journal of Public 
Health Informatics, 9(1), e62050.
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3. UFOOD-Multi-domain and multi-level ontologies 
for real-world embedded architecture



The Ten Principles of Precision Convergence 

1) placing humans in all their roles, contexts and lifecourse 
positions at the center, including roles as care givers, 
workers, patients, investors, citizens and others, 
accommodating contexts heterogeneity tied to geo-spatial 
and geo-political conditions and dynamics and facilitating 
individual and collective well-being in all its dimension 
and over development lifecourse, 

2) building 2-way linkages between system change and real-
time individual and collective behavior change,

3) maintaining productive tension between aspiration and 
pragmatism, 

4) balancing evolution ( to account for initial conditions) with 
revolution (to prevent AI from simply automatizing non-
adaptive process and system components), 

5) embracing methodological pluralism in science, design, 
action, and policy, 

6) moving from binary views of the world to views based on 
continua and diversity of causes and solutions, accounting 
for a modern world where everyone has a manner to 
impact one another at unprecedented speed and scale.” 

7) treating individual and collective agency and trust as 
essential currencies, not only money and power, 

8) achieving whole-society scale through distributed 
leadership and distributed innovation, transitioning from 
multiple niches to systems changes, 

9) respecting data sovereignty through federated architecture 
networks embedded into and evolving with real-world 
initiatives, and 

10) enabling convergence through co-creation and reciprocity, 
engaging in dynamic “coalitions of the willing” built upon  
shared goals,  interests,  values, or resources, not only on  
shared institutions.. 



Engineering requirements for  precision 
convergence digital backbone
1)An ontology federation with: an alignment between DOLCE, BFO and UFO 

2) An ontology network with mid-level (about value, trust, risk and risk propagation, resilience and contractual 
relations), ontologies and domain-ontologies of relevance for food and food systems

3)A novel approach for flexible alignments considering a value-based criteria for alignment precision but also 
allowing for the dynamics of change and evolution of the aligned models 

4)An approach for dynamic construction of ontologies in unstable and fast changing domains and for which knowledge 
consensus is yet to be formed.

5)An infrastructure for secure, private, scalable and trustworthy FAIR data sharing with ontology-based data access but 
with dynamically aligned ontologies.

6)A neurosymbolic prediction and recommendation system capable of: 1)reasoning about goal satisfaction, risk and risk 
propagation, trust and legal relations, event and causality, food and food component, etc; 2) anticipate disruptive 
events; 3) recommend action and behavioural change in a way that is explainable and personalized to the values, 
goals, norms and background of each stakeholder

7) A common ethical and trust framework whose operationalization could translate into a set of enforceable ethical 
guardrails embedded into every A.I.-enabled device employed by humans or machines that could ensure that A.I. is 
used only for the benefit of humanity. 



High-level schematic model of UFOOD’s 
computing architecture (Guizzardi et al)



UFOOD’s convergent research approach (Guizzardi et 

al)
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The terms ‘semantics’ and ‘ontology’ are increasingly appearing together with ‘explanation’, not only in the scientific 
literature, but also in everyday social interactions, in particular, within organizations. Ontologies have been shown to play a 
key role in supporting the semantic interoperability of data and knowledge representation structures used by information 
systems. With the proliferation of applications of Artificial Intelligence (AI) in different settings and the increasing need to 
guarantee their explainability (but also their interoperability) in critical contexts, the term ‘explanation’ has also become part 
of the scientific and technical jargon of modern information systems engineering. However, all of these terms are also 
significantly overloaded. In this paper, we address several interpretations of these notions, with an emphasis on their strong 
connection. Specifically, we discuss a notion of explanation termed ontological unpacking, which aims at explaining 
symbolic domain descriptions (e.g., conceptual models, knowledge graphs, logical specifications) by revealing their 
ontological commitment in terms of their so-called truthmakers, i.e., the entities in one’s ontology that are responsible for the 
truth of a description. To illustrate this methodology, we employ an ontological theory of relations to explain a symbolic 
model encoded in the de facto standard modeling language UML. We also discuss the essential role played by ontology-
driven conceptual models (resulting from this form of explanation processes) in supporting semantic interoperability tasks. 
Furthermore, we revisit a proposal for quality criteria for explanations from philosophy of science to assess our approach. 
Finally, we discuss the relation between ontological unpacking and other forms of explanation in philosophy and science, as 
well as in the subarea of Artificial Intelligence known as Explainable AI (XAI).

Explanation, semantics, and ontology

Guizzardi, G., & Guarino, N. (2024). Explanation, semantics, and ontology. Data & Knowledge 
Engineering, 153, 102325.







There has been a renewed interest in symbolic AI in recent years. Symbolic AI is indeed one of the key enabling 
technologies for the development of neuro-symbolic AI systems, as it can mitigate the limited capabilities of 
black box deep learning models to perform reasoning and provide support for explanations. This paper 
discusses the different roles that explicit knowledge, in particular ontologies, can play in drawing intelligible 
explanations in neuro-symbolic AI. We consider three main perspectives in which ontologies can contribute 
significantly, namely reference modelling, common-sense reasoning, and knowledge refinement and 
complexity management. We overview some of the existing approaches in the literature, and we position them 
according to these three proposed perspectives. The paper concludes by discussing some open challenges 
related to the adoption of ontologies in explanations.

On the multiple roles of ontologies in explanations for neuro-symbolic AI

Confalonieri, R., & Guizzardi, G. (2025). On the multiple roles of ontologies in explanations 
for neuro-symbolic AI. Neurosymbolic Artificial Intelligence, 1, NAI-240754.







People often value the sensual, celebratory, and health aspects of food, but behind this experience exists many other value-laden agricultural 
production, distribution, manufacturing, and physiological processes that support or undermine a healthy population and a sustainable future. 
The complexity of such processes is evident in both every-day food preparation of recipes and in industrial food manufacturing, packaging and 
storage, each of which depends critically on human or machine agents, chemical or organismal ingredient references, and the explicit 
instructions and implicit procedures held in formulations or recipes. An integrated ontology landscape does not yet exist to cover all the 
entities at work in this farm to fork journey. It seems necessary to construct such a vision by reusing expert-curated fit-to-purpose ontology 
subdomains and their relationship, material, and more abstract organization and role entities. The challenge is to make this merger be, by 
analogy, one language, rather than nouns and verbs from a dozen or more dialects which cannot be used directly in statements about some 
aspect of the farm to fork journey without expensive translation or substantial dialect education in order to understand a particular text or 
domain of knowledge. This work focuses on the ontology components - object and data properties and annotations - needed to model food 
processes or more general process modelling within the context of the Open Biological and Biomedical Ontology Foundry and congruent 
ontologies. Ideally these components can be brought together in a general process ontology that can be specialized not only for the food 
domain but for carrying out other protocols as well. Many operations involved in food identification, preparation, transportation and storage - 
shaking, boiling, mixing, freezing, labeling, shipping - are actually common to activities from manufacturing and laboratory work to local or 
home food preparation.

Food process ontology requirements

Dooley, D., Weber, M., Ibanescu, L., Lange, M., Chan, L., Soldatova, L., Yang, C., Warren, R., Shimizu, C., 
McGinty, H. K., & Hsiao, W. (2022). Food process ontology requirements. Semantic Web, 15(4), 1133–
1164. https://doi.org/10.3233/sw-223096
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Food process ontology requirements

Dooley, D., Weber, M., Ibanescu, L., Lange, M., Chan, L., Soldatova, L., Yang, C., Warren, R., Shimizu, C., 
McGinty, H. K., & Hsiao, W. (2022). Food process ontology requirements. Semantic Web, 15(4), 1133–
1164. https://doi.org/10.3233/sw-223096



The Canadian Genomics Research and Development Initiative for Antimicrobial Resistance (GRDI-AMR) uses a genomics-
based approach to understand how health care, food production and the environment contribute to the development of an-
timicrobial resistance. Integrating genomics contextual data streams across the One Health continuum is challenging 
because of the diversity in data scope, content and structure. To better enable data harmonization for analyses, a contextual 
data standard was developed. However, development of standards does not guarantee their use. Implementation strategies 
are critical for putting standards into practice. This work focuses on the development of implementation strategies to better 
operational-ize data standards across the Canadian federal genomics ecosystem. Results include improved understanding 
of complex data models that can create challenges for existing systems. Technical implementation strategies included 
spreadsheet-based solu-tions, new exchange formats, and direct standards integration into new databases. Data curation 
exercises highlighted common data collection and sharing issues, which informed improved practices and evaluation 
procedures. These new practices are contributing to improved data quality and sharing within the GRDI-AMR consortium as 
evidenced by publicly available datasets. The implementation strategies and lessons learned described in this work are 
generalizable for other standards and can be applied more broadly within other initiatives.

Crossing the streams: improving data quality and
integration across the One Health genomics continuum

with data standards and implementation strategies

Griffiths, E., Jurga, E., Wajnberg, G., Shay, J. A., Cameron, R., Barclay, C., Sehar, A., Dooley, D., John, N. S., Scott, A., Johnson, L. A., Robertson, J., 
Schonfeld, J., Bastedo, D. P., Tang, J., Yin, X., Rehman, A., Wallace, R. L., Thomas, K., . . . Hsiao, W. (2025). Crossing the streams: improving data 
quality and integration across the One Health genomics continuum with data standards and implementation strategies. Canadian Journal of 
Microbiology, 71, 1–14. https://doi.org/10.1139/cjm-2024-0203



Crossing the streams: improving data quality and
integration across the One Health genomics continuum

with data standards and implementation strategies

Griffiths, E., Jurga, E., Wajnberg, G., Shay, J. A., Cameron, R., Barclay, C., Sehar, A., Dooley, D., John, N. S., Scott, A., Johnson, L. A., Robertson, J., 
Schonfeld, J., Bastedo, D. P., Tang, J., Yin, X., Rehman, A., Wallace, R. L., Thomas, K., . . . Hsiao, W. (2025). Crossing the streams: improving data 
quality and integration across the One Health genomics continuum with data standards and implementation strategies. Canadian Journal of 
Microbiology, 71, 1–14. https://doi.org/10.1139/cjm-2024-0203



Future-proofing and maximizing the utility of metadata: 
The PHA4GE SARS-CoV-2 contextual data specification package

Background
The Public Health Alliance for Genomic Epidemiology (PHA4GE) (https://pha4ge.org) is a global coalition that is actively 
working to establish consensus standards, document and share best practices, improve the availability of critical 
bioinformatics tools and resources, and advocate for greater openness, interoperability, accessibility, and reproducibility in 
public health microbial bioinformatics. In the face of the current pandemic, PHA4GE has identified a need for a fit-for-purpose, 
open-source SARS-CoV-2 contextual data standard.
Results
As such, we have developed a SARS-CoV-2 contextual data specification package based on harmonizable, publicly available 
community standards. The specification can be implemented via a collection template, as well as an array of protocols and 
tools to support both the harmonization and submission of sequence data and contextual information to public 
biorepositories.
Conclusions
Well-structured, rich contextual data add value, promote reuse, and enable aggregation and integration of disparate datasets. 
Adoption of the proposed standard and practices will better enable interoperability between datasets and systems, improve 
the consistency and utility of generated data, and ultimately facilitate novel insights and discoveries in SARS-CoV-2 and 
COVID-19. The package is now supported by the NCBI’s BioSample database.

Griffiths, E. J., Timme, R. E., Mendes, C. I., Page, A. J., Alikhan, N. F., Fornika, D., ... & MacCannell, D. R. (2022). Future-proofing and maximizing the utility of metadata: The PHA4GE SARS-CoV-2 
contextual data specification package. GigaScience, 11, giac003.



Future-proofing and maximizing the utility of metadata: 
The PHA4GE SARS-CoV-2 contextual data specification package

Griffiths, E. J., Timme, R. E., Mendes, C. I., Page, A. J., Alikhan, N. F., Fornika, D., ... & MacCannell, D. R. (2022). Future-proofing and maximizing the utility of metadata: The PHA4GE SARS-CoV-2 
contextual data specification package. GigaScience, 11, giac003.



4. Possibilities and Challenges
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