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Risk Assessments in the Digital Age
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Sharing Predictive Models -> Current Practices in Food Safety
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=> Often difficult to get “raw models” to run
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=> No bridge from research to application
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RAKIP Initiative Vision

Community-driven, curated
repository of food safety models / model modules
(Food Safety Knowledge Base)
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Newly generated models / Repository with Model-based
re-implemented models / search, info and predictions &
legacy models model download new risk assessments
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RAKIP History _ Initiative

risk assessment knowledge integration platform

. September 2015 a discussion at the ICPMF9 conference
. October 2016 a proposal for a tri-lateral funded collaboration
project between ANSES, DTU, BfR
. January 2017 start of RAKIP project
. Summer 2020  start of RAKIP Initiative
. Currently RAKIP Initiative supported by 12 European agencies / universities

Funding:
From member organizations
International project funds: AGINFRA+, One Health EJP, MediFit, EFSA-FPA,
National funds: FoodDecide, KIDA, EFSA focal points tailor-made tasks
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RAKIP Initiative Strategy

Step 3

Sortware

Model Tools Rules for
exchange model

formats annotation

Step 4 Community Contributions

Food Safety Knowledge Bases

RAKIPInitiative

risk assessment knowledge integration platform
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Core Achievement:

FAIR Scientific Knowledge eXchange Format (FSKX)

A harmonized format for knowledge exchange

e Encodes all relevant data / models in a machine-
readable format

* Supports:

 model scripts in different scripting languages, e.g.,
R or Python

e provisioning of data, simulation settings and
supporting scripts (e.g. for result visualization)

e metadata schema maintained by RAKIP

e Linked Data paradigm
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Core Achievement:

Minimum Information Guideline (MIRARAM)

Food Research International
Volume 139, January 2021, 109952

ELSEVIER

Minimum Information Required to
Annotate Food Safety Risk Assessment
Models (MIRARAM)

Matthias Filter * & &, Esther M. Sundermann &, Octavio Mesa-Varona ® &, Tasja

Buschhardt * &, Estibaliz Lopez de Abechuco * &, Marios Georgiadis b, 15

Show more ~~

RAKIPInitiative

risk assessment knowledge integration platform

MIRARAM GUIDELINE

METADATA REQUIREMENTS

+ Model name
+ Model ID

+ Model creator
+ Creation date

License

+ Model execution
« Reference description
+ Model scope

« For each model parameter:

- Parameter D

- Parameter classification
- Parameter unit

- Parameter data type

- Parameter default value

TECHNICAL RECOMMENDATIONS
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FSKX Software Ecosystem RAKIPInitiative

risk assessment knowledge integration platform

e Online:
e RAKIP Web Model Repository
 Knowledge Junction (Zenodo) Repository
e Virtual Research Environment Repository a
e FSKX Model Creation service
e FSKX Model Execution sercie = s e s = =

RAKIPInitiative RAKIP-Web Model Repository

sk svieriment kncwiedge integration platio

[

. . . Dose-response R + noinformation Salmonella Dose-response 12s 2021-11-03 @
® FS KX M O d e I J O I n I n g Se rVI Ce Model of Salmonella Salmonella model 11:05
with 2D Enteritidis &+
. Salmonella -
>
e Zenodo Upload service
. . Dose-res ponse FSK-Lab » Any product Campylobacter Dose-response 59s 2021-11-03 @
* 3rd party tools support (MicroHibro, FESMJ)
’ Campylobacter 4
Jjejuni
v
Dose-response R + no information Salmonella Dose-response 45 2021-11-03
 Desktop software (open source): Modelof Samonala Samorela  mos e
from Teunis Enteritidis &
Salmonella
o FS K—La b typhimurium >
Predicting and FSK-Lab » Eggs Chicken no information Generic model 24s 2022-05-03 &
L R website was created with support from EU and EFSA funding (GP/EFSA/AMUI2016/01) by BIR. It only reflects the BfR researchers views. Neither EFSA, EU nor BfR is responsible for

use of the website or the service.

e “Helper libraries” (for software developers)
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Current Work: %
Establishing a Cloud-based FSKX Execution Framework

Runtime Server
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Current Work:

KIDA
Establishing an Al-assisted FSKX Generation Service % oo e

add model files

m KIDA Model Service Platform
Nextcloud i * e

ﬂeta?ata : <URL>, Amazon S3
"modelscript”: <URL>,

"yisualization":<URL>,

FSKX
- - a AAAARAARARA

@N

files are uploadedto  JSON with file URL's  FSKX creation job (\l)

publictemp storage  send to APl server

FSKX file is available for x day;_,f
on public cloud storage
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Current Work:

Demo-Applications to show the Power of FSKX and Al

* Online Chatbot, powered by generative Al, that can answer
questions on available FSKX model files

* On user request, the chatbot finds a suitable FSKX model if it
exists

* Chatbot triggers execution of agents to create a model-specific
User Interface so user can enter his own input data for a
simulation with the given model

* Chatbot triggers model execution with user-defined input in a
secure cloud compute infrastructure

e Chatbot display simulation results and helps with
interpretation

Chat with our BfR Al

Listeria Modelling in Seafood & Meat Products
St

torage temperature

ation of faod matrix

Chat with our BfR Al

Temp <- 10 NaCl <- 0 pH <- 8.0 P - 10 CO2equilibrium <- 10 NIT <- 10 AA_wph <- 10 BA_wph <- 10 CA_wph <- 10 DA_wph <- 10 LA_wph <- 10
SA_wph <- 10"

1 2 Matthias Filter | Conference on “Global commodity chains from a risk assessment perspective” | 29.05.2024 | Berlin



V: BfR

Bundesinstitut fir Risikobewertung

Matthias Filter

T +49 30 18412-24109
matthias.filter@bfr.bund.de
Bundesinstitut fir Risikobewertung
bfr.ound.de

BfR | Risiken erkennen -
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