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Abbreviations

AGROVOC AGROVOC is a multilingual controlled vocabulary covering all areas
of interest of the Food and Agriculture Organization of the United
Nations, including food, nutrition, agriculture, fisheries, forestry and
the environment.

Al Artificial Intelligence

AKIS Agricultural Knowledge and Innovation Systems

API Application Programming Interface

C4 Software visualisation architecture model (Context, Container,
Component, Code)

CORDIS Community Research and Development Information Service

CRUD Create, Read, Update, Delete

DEM Demonstrator/Pilot/Prototype

DL Deep Learning

DMP Data Management Plan

DOI Digital Object Identifier

EIP European Innovation Partnership

ETL Extract, Transform, Load

EU European Union

EURAKNOS, | Predecessor projects for the EU-FarmBook project

EUREKA

FAIR Findability, Accessibility, Interoperability, and Reusability

FAQ Frequently Asked Questions

FoodOn A broadly scoped ontology representing entities which bear a "food
role"

GDPR General Data Protection Regulation

GET GET is used to request data from a specified resource

GUI Graphical User Interface

ID Identification

JSON JavaScript Object Notation

JSON-LD JSON Linked Data

KG Knowledge Graph

KO Knowledge Object

M[0-9] Month (month number starting from August 2022)

MA Multi-Actor

Deliverable 1.6
Data Ingestion Pipeline




= Deliverable 1.6

.@g EU-FarmBOOK Data Ingestion Pipeline
MS Member States
MVP Minimum Viable Product
NLP Natural Language Processing
oG Operational Group
PBIS Product Backlog Items
PPT PowerPoint
PU Public
RDF Resource Description Framework
RIA Research and Innovation Action
SE Sensitive
SPARQL SPARQL Protocol and RDF Query Language
SSO Single Sign-On
Ul User Interface
UX User Experience
WP1/2/3 Work Package 1/2/3

Executive Summary

The following document provides the initial release of the Data Ingestion Pipeline and
Upload Interface deliverable. The primary data uploaded to the EU-FarmBook are
practice-oriented materials (‘Knowledge Objects') and their metadata. This document is
the outcome of extensive consultation between the technical partners in the project,
analysis and discussion of the lessons learnt from the preceding EURAKNOS and
EUREKA projects, and response to feedback and feature requests during the EU-
FarmBook "Platform Day" in February 2023 and the "uploadathon" exercises during the
May 2013 consortium meeting. The Data Ingestion and Upload Interface components of
the EU-FarmBook platform enable Horizon Europe projects, Operational Groups and
National/Regional platforms to contribute Knowledge Obijects, which will be persisted for
long-term storage and made available to EU-FarmBook users via the main EU-
FarmBook website interfaces. A series of Annexes provide further details, including the
EU-FarmBook upload manual. This deliverable will be revised and extended every 18
months during the project's life.
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1 Introduction

This document describes the Data Ingestion Pipeline and Upload Interface at the core of
the EU-FarmBook platform's database and Knowledge Graph. It includes details of the
process in which Horizon Europe projects, Operational Groups and National/Regional
platforms can contribute Knowledge Objects and the interfaces which make this possible.

The purpose and objective of the EU-FarmBook project are to support knowledge
exchange between all EU and national AKIS actors by further developing, expanding,
exploiting and maintaining an easily accessible and user-friendly, EU-wide digital
platform for practitioners in the agriculture, forestry and other rural sectors (including
farmers, foresters, advisors, educators and trainers). The EU-FarmBook project will
deliver a cross-media platform, focussing on ease of use and enabling user-friendly
multilingual access to practice-oriented materials (‘'knowledge objects') generated by EU-
funded and national research and innovation (R&I) projects.

The platform, on the one hand, will make it easy for existing and upcoming EU-funded
and national agriculture and forestry research and innovation projects to share their
knowledge outputs, and on the other hand, for a large variety of users to easily find
access and reuse these knowledge objects for their agronomic practice, for their
agricultural advisory services and wider stakeholder benefit.

End user ease of access across multiple platforms (web, mobile, tablet) using different
modalities (simple text, chat, voice) will further stimulate research and innovation,
enabling the outputs of EU-funded Multi-Actor (MA) projects, national projects and EIP
Operational Groups (OGs) to have real impacts on agronomic and forestry practice
across the EU and beyond.

The overall concept of the EU-FarmBook project is deeply embedded in the ambition of
the European Commission to make European agriculture, forestry and rural enterprise
more sustainable by strengthening the so-called Agricultural Knowledge and Innovation
Systems (AKISs) that exist at regional, national and EU levels. Further, the project is
complementary to the overall EU objectives in Open Science in enabling access to and
reuse of all results from EU-funded projects.

The platform being developed in the EU-FarmBook project builds upon the work done in
the EURAKNOS and EUREKA projects, including feedback from individuals and projects
involved in the uploading Knowledge Objects to the EUREKA pilot platform, as well as
multiple user experience tests and "uploadathons" at both the EU-FarmBook consortium
and Platform Day events in 2023.

The EU-FarmBook is an RIA project that is designed for interactive action research. The
project implements an approach to plan and coordinate project activities and the
operation of a sustainable digital knowledge platform to respond to the 'evolving AKIS
ecosystem' in all Member States (MSs) and sectors. This iterative and incremental
approach facilitates flexibility, adaptation, and responsiveness to the dynamic needs and
capacity of the EU (sectoral) and national-level AKISs.
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1.1 Relationship to other work packages

This deliverable provides details of the process and specifications, enabling contributors
to the EU-FarmBook to upload Knowledge Objects, metadata and other key information.
These processes and specifications form part of the technical features specified in
D1.10. Further versions of this deliverable will be provided at regular intervals (i.e., every
18 months), reflecting revised requirements as the project progresses. These revisions
will reflect a combination of a) the experience of the technical team, b) requirements
resulting from front-end user testing, and c) improvements in available software and
security.

There is two-way communication between WPs 1+2. Other work packages have
influenced and continue to influence the overall platform primarily through discussions
undertaken as part of T1.1 and feedback processes under development for delivery
together with the first release. This deliverable has been written in tandem with D1.10
System Infrastructure and API, D1.13 - Data Standards and Knowledge Graph v1, and
the three deliverables should be read as an integrated whole.

The current document is the version for M12.

1.2 Structure of the Deliverable

This deliverable is structured as follows: Section 2 explains the purpose and intention of
this document and how it should be used. Section 3 sets out the scope for the
specifications included in this document. Section 4 gives the context and key
considerations for the Data Ingestion Pipeline and Upload Interface in relation to the EU-
FarmBook platform and project, including what content is being ingested, who are the
contributors, and under what criteria can data be provided. Section 5 provides detail of
the main steps in the pipeline, including graphical representations of the primary stages
in the upload and ingestion process. Section 6 gives detail on the different upload
interfaces available, namely the upload form, and the API.

2 Purpose

This document introduces the Data Ingestion Pipeline and Upload Interface of the EU-
FarmBook project. We describe a set of distinct pipeline stages, each involving a set of
user interactions, functionalities and technical resources, including standards and
ontologies, as documented in D1.13 - Data standards and Knowledge graph.

This document intends for readers to understand the process by which Knowledge
Objects are uploaded to the EU-FarmBook, and how metadata is associated with each
Knowledge Object.

While the content in the main body of this document is deliberately non-technical and
aimed at all stakeholders, the annexe is deliberately more technical and references
specific information on the implementation and tools involved.
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3 Scope

The scope of the specifications in this document relates to the Data Ingestion Pipeline
and Upload Interface, which sit at the core of how the platform collects and stores data.

Conceptually, the Data Ingestion Pipeline can be described as a set of human-in-the-
loop workflow stages supported by technical and automated processes embedded in the
software and hardware. Each stage or process involves a pre-defined set of inputs and
outputs in the form of data and digital documents. These stages first enable project
coordinators to register a research project with the EU-FarmBook and then sign (where
necessary) a Data Transfer Agreement. Upon entering into the Data Transfer
Agreement, authenticated contributors from their project are then able to upload
Knowledge Objects (e.g., a PDF document) and specify the relevant metadata (e.g.,
Title, Creator, Keywords).

A set of guidelines, including data specifications (l.e., the EU-FarmBook data standards
and ontology), are provided to contributors. The proposed metadata is subsequently
validated during the Data Ingestion Pipeline. This facilitates projects in providing
Knowledge Objects and metadata in line with the FAIR (Findable, Accessible,
Interoperable and Reusable) principles.

The Upload Interface provides the mechanisms by which a contributor can upload
Knowledge Objects and specify its metadata to the EU-FarmBook platform. For the EU-
FarmBook 1st release, there will be two interface formats available.

The Upload Form is a web-based user interface that guides the user through clearly
defined steps and question-and-answer prompts, starting with uploading a Knowledge
Object and then asking the uploader to provide metadata such as keywords, topics, and
purpose. The form is located on the main EU-FarmBook website, accessible for users
with the necessary rights to upload Knowledge Objects.

The "API" (Application Programming Interface) is a programmatic alternative to the
Upload Form, enabling bulk upload of Knowledge Objects and metadata. This is aimed
at projects with many Knowledge Objects to contribute at once, for example, those that
have already come to a close.

While the upload form is aimed at users of minimal technical expertise, it is important to
note that there is a requirement on projects that use the API directly to build and
implement technical programs or "scripts" to interact with the APIl. The popular
programming language Python (www.python.org) is anticipated in most cases.

In the coming months (during the EU-FarmBook internal release phase), partners from
WP1 and WP2 will collaborate with early adopter projects which have platforms already
able to contribute Knowledge Objects. From this exercise, case studies will be
documented and made available for future projects, including scripts. A common element
of these case studies will be a mapping exercise. This comes from the requirement to
map metadata (e.g., metadata already available on a project's website) from the project's
standard and structure (or its data model) to that of the EU-FarmBook. Some
documentation of the scenarios which would require such a mapping exercise has
already been produced and communicated to stakeholders in early 2023, and these are
referenced and made available in section 6.2.1 below.
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To avoid doubt, the technical specifications (l.e., the actual software and infrastructure)
which facilitate the Data Ingestion Pipeline and Upload Interface are out of scope for this
document. Information on these specifications can be found in D1.10 - System
Infrastructure and API.

4 Context

The explicit need for a Data Ingestion Pipeline in the context of the EU-FarmBook is
evident in the project's proposal, specifically the requirement for the long-term storage of
Knowledge Objects and metadata. To further define the requirements for the pipeline,
we reviewed the project's strategic objectives, and translated the implicit requirements
into explicit design details.

The primary considerations are:
e What is the content of the contributions that will be made?
e Who will contribute this to the EU-FarmBook?

e Under what criteria does the EU-FarmBook accept contributions and the
content itself?

4.1 Content

At the core of the EU-FarmBook platform are Knowledge Objects and their metadata.
These are research outputs, deliverables and practice-oriented materials generated by
EU-funded and national research and innovation (R&l) projects. Knowledge Objects
have heterogeneous digital formats, for example, videos, podcasts, PDFs, databases,
etc. Every Knowledge Object should be associated with corresponding metadata,
following the FAIR principles and enabling it to be found and accessed through the EU-
FarmBook platform.

At least in the short to medium term, Knowledge Objects and their metadata are the
primary content that will be contributed to the EU-FarmBook using the Data Ingestion
Pipeline and Upload Interface.

4.2 Contributors

As introduced in D1.1 - Platform Requirements and Design, contributors create, provide,
upload, and maintain Knowledge Objects and their associated metadata. The teams and
individuals involved in Horizon 2020, Horizon Europe and EIP Operational Group (OG)
projects are responsible for creating and uploading Knowledge Objects to the EU-
FarmBook. A key contributor role is the project coordinator, as these individuals are
responsible for registering projects in the platform and signing a Data Transfer
Agreement (see section 4.3.1).

10
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4.3 Criteria

Although the EU-FarmBook does not want to unnecessarily restrict the formats and types
of data provided by contributors, several key criteria must be met for a Knowledge Object
and metadata to be accepted. These criteria are enforced during the Data Ingestion
Pipeline and largely centre around the Data Transfer Agreement and EU-FarmBook data
standards.

4.3.1 Data Transfer Agreement

The Data Transfer Agreement is entered into by the EU-FarmBook project itself and a
coordinator of another EU project (or other such contributors as identified in section 4.1).
This agreement is signed when the coordinator registers their project with the EU-
FarmBook. At this point, they or someone on their behalf (e.g., a Knowledge Object
creator/author) can upload relevant content to the EU-FarmBook. This agreement gives
the EU-FarmBook the necessary rights to store and share the content on the EU-
FarmBook platform. The specifications of the Data Transfer Agreement can be found in
deliverable D6.12 - Data Transfer Agreement.

4.3.2 Data Standards

As introduced and detailed in D1.13 - Data Standards and Knowledge Graph, data
standards refer to pre-defined syntactic and semantic standards that contributors directly
or indirectly adhere to for Knowledge Objects and FAIR metadata to be ingested into the
EU-FarmBook platform.

Syntactic standards encompass the format and structure of the data, and semantic
standards refer to the vocabularies and ontologies used to label data, such as title,
authors, keywords and topics.

There are several ways in which these standards are automatically enforced during the
ingestion pipeline, including schema validation (see deliverable D1.10 System
Infrastructure and API, and D1.13 - Data standards and Knowledge graph), which
enforces consistency and validity of data without the need for human intervention or
manual verification.

The project makes additional resources such as guidelines and manuals available to
promote transparency and clarity of the requirements contributors must satisfy to upload
Knowledge Obijects.

11
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5 Data Ingestion Pipeline

The Data Ingestion Pipeline encompasses stages supported by data inputs and
dependencies, which ultimately enable a contributor to upload Knowledge Objects to the
EU-FarmBook platform. In this section, we start by introducing the pipeline at a high level
to set the context, followed by in-depth details of each stage, dependency and input.

5.1 Concept

A simple representation of each stage and its description is available in Figure 1 to
introduce the pipeline.

Registration Upload
Enabisgaprolectcoominebocto | L Via a web based input form of API, a Store KO / Met tadata
~Uptond Mnoutedge coiect _ >4 DRRDURRUL - - T reoe ey = ==

_ Registerand Sign OTA. _ _ | register their project with the EU-
EU Famock viebste ™ ™| FarmBook, sign the Data Transfer d?&'lﬁ‘;?&:ﬂ?&f’...a provides a

Agreement, and identify additional set of metadata for each Knowledge
Object.

rope a
EIP-AGRI projects)

Data Ingestion Pipeline

Figure 1 — Simple conceptual representation of Data Ingestion Pipeline

In this simple representation, we identify the user role of "contributor, " specifically a
project coordinator, responsible for registering their project in the EU-FarmBook platform
and signing the Data Transfer Agreement. To avoid doubt, this stage is only required
once per contributing project.

After that, authorised individuals (users) from the contributing project can upload their
Knowledge Objects and metadata manually via the EU-FarmBook website's Upload
Form or programmatically via the EU-FarmBook APl (Application Programming
Interface). Assuming all necessary criteria and validation are met, the Knowledge Object
and its metadata are stored in the EU-FarmBook platform and simultaneously made
available for other users, namely consumers, to search for and access via the EU-
FarmBook website.

5.2 Pipeline stages

Technically, the data ingestion pipeline and upload interface are facilitated by
interactions between contributors, EU-FarmBook front-end interfaces (l.e., the website),
back-end services (l.e., databases and the API) and external databases, including
resources such as CORDIS (https://cordis.europa.eu/), and ontologies including
AGROVOC (https://agrovoc.fao.org/browse/agrovoc/en/).

The process and order in which these interactions occur are logically described in 5
stages encompassing many human and automated substages. The following
subsections in Section 5.2 focus on those stages and their interactions with services and
databases, as identified by the green boxes at the centre of Figure 2.
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For the avoidance of doubt, it should be assumed (unless otherwise stated) that any
stages below which mention some form of user interaction, e.g., a project coordinator
registers a project, or a contributor uploads a Knowledge Object, is being facilitated by
the EU-FarmBook Upload Interface, specifically the Upload Form, as introduced in
Section 3. The Application Programming Interface process is similar in concept, although
specific contrasts are made clear in section 6.

Ontologies and Vocabularies.
CORDIS Data Transfor Agreement service. Schema Validation | [Component. technoiogy]
[Component: technology] [Component: technoiogy] [Component: technoiogy]

Jokc oe eiole Wt

souce
R Bl s | Resource ks U Dmialonau

'a provided Dy a contributor 1S check
Taciltates he signing iﬁ jainst a WKO(MGIIIM 10 en: WI A
‘ of a contract aigns i

A i Iy i 3 4

Project Registration Data Transfer Agreement Knovidedge Object Upload

2 digtal copy
The project coordinator provides |
| ormatonor “metadata Tegarding [+ » nformation s een cobeeied m:v’ >l oftheirknowedge Object, |..._...

he name 2 5c0pe of heir Project, e.0.
PN, Pt AL Poaet o0 Dat T m ‘ Rgrnt Oboct 5 mikaiatcahy Acacied by
Desc

e B Faatocs T Back end mclumna o

Data Ingestion Pipeline

Figure 2 - Data Ingestion Pipeline

5.3 Project Registration

A mandatory metadata property relates to a Knowledge Object's provenance. Therefore,
before Knowledge Objects can be uploaded, the contributor, namely the project
coordinator, must register their intent to share data with the EU-FarmBook by identifying
and registering their project. The coordinator can manually enter this information or via
the Upload Interface's integration with CORDIS.

CORDIS is an open-access platform which "gives access to comprehensive information
about EU Research & Development projects” [1]. It is expected that in most cases, rather
than manually entering such information, it can be automatically found in CORDIS, which
saves contributors time and enables interoperability, for example, by reuse of persistent
identifiers (e.g., DOIs) with other European Commission platforms.

5.4 Data Transfer Agreement

The EU-FarmBook project has several strategic objectives, the first of which is to collect
as many relevant agriculture and forestry practice-oriented materials (‘knowledge
objects') as possible from all multi-actor (MA) Horizon 2020, Horizon Europe and EIP
Operational Group (OG) projects.
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Before such Knowledge Objects can be collected and subsequently shared via the EU-
FarmBook platform, the project coordinator must enter into a Data Transfer Agreement
(DTA) with the EU-FarmBook. The DTA states that the project coordinator has all the
necessary rights to share content with the EU-FarmBook. It sets out the framework for
using and making it available, e.g., sharing a Knowledge Object with a farmer or forester
via the main platform website. More information about the DTS can be found in
deliverable D6.12 - Data Transfer Agreement.

In the short term, the signing of the Data Transfer Agreement will be on offline process,
however WP1 and WP2 are exploring different software implementations, for example,
Adobe e-signatures (https://www.adobe.com/sign.html) which would support the project
to embed the Data Transfer Agreement signing process in the digital platform itself.

5.5 Knowledge Object Upload

Once a project is registered and the DTA has been signed, a contributor, for example,
the author of a Knowledge Object, begins the Upload process by logging into the EU-
FarmBook platform, navigating to the Upload Form. Here they can select the Knowledge
Object they wish to share from their local drive.

This step involves both the persistence and storage of the Knowledge Object in the EU-
FarmBook database and the automated extraction of information within the document,
in part used to create a unique identifier to be referenced in the object's metadata, which
is also stored.

Depending on the size of the Knowledge Object, the upload may take a few seconds up
to several minutes, although the latter case will be very rare. The contributor will receive
a notification once the upload is complete, and they can progress to the next stage of
the Upload Form.

Note that, at this stage, the Knowledge Object is not yet available via the platform’s main
interface as the necessary metadata (specified in D1.13 — Data Standards and
Knowledge Graph) needs to be added in the next stage.

5.6 Metadata Upload

Metadata is the data about data i.e., a set of properties for each Knowledge Obiject.
These include Title, Creators/authors, Keywords, Topics, DOI and license information
which label a Knowledge Object and make it findable via the various ways to search for
material within the main EU-FarmBook site.

The contributor is guided through a series of steps, each with their interface (a webform),
where they can a) review and edit automatically extracted suggestions for properties and
b) add missing information. The upload form provides prompts and clear labelling for
each property to ensure the contributor knows the information they should provide.

As the upload form follows a pre-defined structure (l.e., as defined by a schema), the
structure of the information provided by a contributor will automatically adhere to the EU-
FarmBook standards by validation against this schema. Any failure to meet the
specifications within this validation will return a clear message to the contributor to
support them in resubmitting their information accurately.

14
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Wherever a property is based on a pre-defined vocabulary, for example, the topic (i.e.,
Economics, Forestry, Livestock, Environment, Society, Crop farming), the contributor
selects the relevant value(s) from the pre-populated options. In the background, this
enables the metadata to be FAIR, as each value has its unique identifier (e.g., a URI)
and is formally defined in the relevant ontologies and vocabularies.

It is intended that beyond the mandatory properties, and there will also be an additional
metadata property whereby project or domain-specific metadata outside of the EU-
Farmbook data model can be provided. Using the open-source standard JSON enables
flexibility as many other structures of data can easily be ingested to further improve the
interoperability of metadata, e.g., by links to domain-specific ontologies not yet
referenced in the EU-FarmBook.

5.7 Metadata Validation

The final stage allows the contributor to review all their metadata before submitting it to
the EU-FarmBook and then becoming available to platform users. They can return to any
of the steps in the previous stage and edit their inputs before the final submission.

At this point, the contributor can exit the Upload Form or upload another Knowledge
Object. As Knowledge Objects must be individually annotated to provide necessary
metadata, the EU-FarmBook project recognises that this process may not be suitable for
projects which have already ended and/or collected large numbers of Knowledge Objects
that they would like to upload in one batch.

As a result, the EU-FarmBook permits projects direct access to the Application
Programming Interface (API) where Knowledge Objects and their metadata can be
provided programmatically, thus bypassing the Upload Form. Further information on API
can be found in Chapter 6.2, and technical details can be found in D1.10 - System
Infrastructure and API.

6 Upload Interface

6.1 Upload Form

It is envisaged that most contributors to the EU-FarmBook will interact with the platform
via the Upload Form.

The Upload Form has been designed and developed in WP2, largely based upon
feedback and knowledge gathered from the Upload process in the previous project
EUREKA.

The visual elements and user experience of the Upload Form have been evaluated at
numerous events, including the EU-FarmBook platform day and consortium events in
2023. WP2 will continually build upon and optimise the upload form, with support from
WP1 in response to further feedback-gathering exercises and analysis of how
contributors interact with it, for example, by using website analytics.
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Access to the upload form itself will be available in the upcoming internal release, and
further information, including the upload manual will also be made available. Some
screenshots of the upload form and user interfaces are available in annexe section 7.2.

6.2 API

The EU-FarmBook offers a programmatic solution for projects that wish to upload
multiple Knowledge Objects simultaneously, namely access to an Application
Programming Interface or API. In some scenarios, for example, when an EU Project has
already come to an end and has a large number of Knowledge Objects to contribute to
the EU-FarmBook, the Upload Form may be considered too time-consuming a process,
especially if metadata already exists for each Knowledge Object, albeit in a different
standard to the EU-FarmBook.

The API is the mechanism which takes information from the Upload Form and transfers
it to downstream databases and services, as well as returning information to the form
itself. It can bypass the form, sending data via programmatic input messages directly to
the API. It automatically receives responses regarding the success or key information
required to continue the process.

The framework the EU-FarmBook uses for its API is FastAPIl, which automatically
generates documentation for contributors to test their inputs against before submitting
data to the platform.

FastAP| ©0 <
lopenapi json
API Status -~
‘m fapi/status/api_status GetApiStatus vl
‘m Japifstatus/db_status GetDb Ststus o |
Knowledge Object ~
‘ /api/knowledge_object/upload_knowledge_object/ Upload Knowledge Object ~ |
‘m /api/knowledge_object/zet_knowledge object GetObisct ¥ |
Metadata ~
‘m /apiflogical_layer/metadata_schema GstMstadats Schema v |
‘m /api/logical_layer/data_model/{property_name} GstData Model Properties \,|
‘m /apiflogical_layer/interface_model/{object_name} GetInterface Model Objects v |
‘m /api/logical_layer/document/{document_id} GetDosument \,|
‘m fapi/logical layer/documents GetDocumenis \,|
‘ /api/logical_layer/documents_filtered GetDosuments Fikered \,|
‘ m /apiflogical_layer/search SearchDeocuments & |
‘m /api/flogical_layer/search_new Search Documents New v |
‘ EET /2pi/1ogical_layer/count_documents/{property_name} Sount Decuments By Froperty Name < |

Figure 3 - APl Documentation
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6.2.1 API considerations for other platforms

As explained in Section 3, projects with existing platforms or platforms under
development may already have collected Knowledge Objects and wish to upload them
via the API. Depending on the state of the platform and its data, each project or platform
should consider the following scenarios as a mapping exercise from their existing
metadata standard into the standard for the EU-FarmBook must be performed. For new
projects or platforms, they may consider already structuring some of their metadata
standards in line with the EU-FarmBook to enable little or no human interaction in future
uploading of Knowledge Objects and metadata. For projects with platforms under
development or already completed, different options are available, as detailed in the
following figures.

Platforms not yet developed

Conduct an exercise to map Implement this mapping into When possible. ensure the
your piatform’s metadata an automated process 1o | Knowledge Opject and
—> properties into the EU- the manual ' conform 1o the AP
FamBook metadata of creating metadata for the speciications and send a test
oroperties 2 AP request

Review the EU-FarmBook
AP! specifications

Determine criteria to decide whether a Review the EU-FamBook

Knowledge Object in your platiorm wil ‘metadata schema and

b relevant for the EU-FarmBook, and include (at least) the

create a yes/no metadata property in mandatory properties as part

your platform o tag each Knowledge of your platform’s metadata
Object accordingly requrements.

Wil your platform
support API
integration?

‘When possible, fill out the
Review the EU-FamBook || upioad form ith the
upload form specifications Knowiedge Object and
metadata

Figure 4 - Decision Tree for platforms yet to be developed

For platforms not yet developed, the ability to use the API can be greatly simplified by
reviewing the EU-FarmBook mandatory metadata properties, and their value sets (e.g.,
list of topics) and ensuring these are similarly implemented as mandatory properties in
the platform’s own metadata data model.

In doing so, the project would not need to transform or map their data from their platform
format and structure to that of the EU-FarmBook. They could simply tag which of their
knowledge objects to send within their own database, and perform the necessary API
calls (e.g., PUSH requests) to upload them accompanied by the required metadata.

Platforms with development in progress
‘ s e

]
s

Review tne EU-FammBook

upioad fequrements

Whan possle, snsure the

your

> EL- > 1010 AP
i nd 3 fast

5 Review te EU-FarmBook
AP speciications

for the
properties EUFamBook | AP request

When possibie, il out the
Reviewthe EU-FarmBook | uplosd form wih the
wioad form specications Knoutedge Obsct and

Figure 5 — Decision Tree for platforms under development
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For platform with development in progress, there will be a requirement for a mapping
exercise from their existing metadata to that of the EU-FarmBook, as well as a gap
exercise. For example

e The EU-FarmBook required property “summary” may already exist in the
project's platform but be names something alternative like “document
description”. This would require mapping.

e The projects platform may not have the property “purpose”. This gap in their
metadata would require a review of each knowledge object to provide the
necessary information. This could be achieved, for example, but the project
updating their own platform’s metadata model to creating and updating this
property for existing Knowledge Obijects, while also making it mandatory for
new Knowledge Objects they may produce and upload in the future.

The project’s platform must also review the EU-FarmBook criteria for what qualifies as a
Knowledge Object, as there is the potential that their platform stores other objects which
are not applicable for the upload. In such cases, it is recommended that the platform
creates an EU-FarmBook “tag” within their data model which can be populated based on
the given criteria for a Knowledge Object. This tag can subsequently be used to filter
their set of Knowledge Objects to only include those which they wish to upload via the
API.

Platform development complete

Figure 6 — Decision Tree for platforms already developed

For platforms already developed, it is expected that making changes to existing data
models will be limited. The considerations are similar to the previous section, however
for missing properties, an inevitable exercise will need to be performed to retrospectively
assign values for these properties to existing Knowledge Objects, based on some given
logic or mapping of existing properties with a similar meaning.

References

[1] - https://cordis.europa.eu/
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7 Annexes

7.1 API Infrastructure

Figure 7 below, taken from D1.10 System Infrastructure and API highlights the
architecture of the API itself the core of the EU-FarmBook, responsible for enabling
communication between the different components, and allowing projects to directly
upload Knowledge Obijects without need for the upload form.

The API hosts a set of web addresses or endpoints which can receive information and
different inputs criteria in the form of an HTTP request.

The main gateway is available via the internet and directs requests into internal APIs
which cannot be reached publicly. This adds an extra layer of security on top of the
platform, as we will not expose the methods and software being used to perform
operations.

Database
[Container: MariaDB (SQL)]

Stores user account and general
data required for administration and
security/permissions

\
\ Makes API Calls to
9 [JSON/HTTPS]
\ L P . =
Makes API Calls to P 7 - (meta)data Endpoints
[USONHTTPS] . 5 ' - [Component: python, FastAF1]
% N Puhllsne':‘ /kSuh:;l;l?:eT‘(o‘e\Lenli
\ ' akes AL Calls 10 Endpoints calling classes/ 8
S ‘ LISONHTTPSIWT] Todles which perfom ss. )
\ y 5 o B 2 CRUD operations on metadata, AR EUEL U
% ' CHllr = Ul objects etc EISOMLDL;
0 . Pig - "
Ly U G 5 ST Databas
- - T e
¢+ 7 Makes API Calls to [Container- mongoDB]
_ USONMTTPS] . -
API Gateway =5 c m”m E’;:“;:";'ism] Stores Metadata
[Component: python, FastAP] = and all content and supporting
Makes API Calls 0 _ - = = = = = = = - % material
Enabiing data and information = = = USONMTTPS] Em’;': xﬁpﬁﬁ
10 be accessed, fransferred, CRUD Giaralions i g
and updated between interfaces i N
knowledge objects, metadata, S
and services. Ul objects etc Reads from and writes to
[Boto3]
™ ~Makes API Calis to NLP Endpoints
[JSONHTTPS] « _ [Component: python]
e Database
EU-FarmBook API Application [Container] e ingests a objedt, [Container: S3]
extracts content and key
words using artficial Stores Knowledge Objects and other
inteligence and deep leaming objects including images

techniques, and provides an
I bupdate to the knowledge object
[Component] EU-FarmBook Platform - API Application ey ¥

Figure 7 - The C4 Model of the API (Component, Layer 3)
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7.2 Screenshots of upload form

This section provides some visual examples of the Upload Form process including
logging in, uploading Knowledge Objects, metadata and the review stage.

7.2.1 Login Screen

Only authenticated users are permitted to upload Knowledge Objects to the platform.
After creating account, users can log into the upload form via the standard login page
below within the EU-FarmBook platform.

EU-FarmBook ¢ 7 Submit your research Topics AboutUs Help

Account

Don't have an account yet? Sign up here

Username

Password

Login

—‘E:f:w EU-FarmBook

€ 2023 EU FarmBook. All rights reserved Terms and conditions - Disclaimer « Privacy - Cookies -

Figure 8 — The account login page of the EU-FarmBook

7.2.2 Register Project

The EU-FarmBook is integrated with CORDIS to automatically pull project information
for a given contributor. The contributor can enter a project name and press the "search”
options to retrieve data from CORDIS rather than having to enter the information
manually.
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EU-FarmBook Q €7 Submit your research Topics AboutUs Hel

Upload your project

Single object upload form for FarmBook For large automated large scale

uploads of already structured metadata. please contact us

0JECT INFORMATION

Step 1: Project information

Find your project

ID. DO, title or acronym

@ Project not found

Unfortunat
ante e

Can't find your project? Add information manually.

Project’s title/full name

The project’s titie/full name

Project's Acronym

Project’s Acronym

Project Website

The projects official website or funding agency database URL

Summary

The short summary of the project (up to 500 words)

Save draft Next step
© Vou can save your info and ecntinue later

2023 £U Rk Alights esenve Tormms anel concitions - Disclaimer - Pivacy - Cookies [

Figure 9 — The “upload form” interface — Project registration

7.2.3 Knowledge Object and Metadata Upload

Once the project details are collected, the Knowledge Object upload begins, with the
user selecting the relevant file, or dragging it into the interface.

The following input are related to the metadata properties that must be collected
including the summary, topics, subtopics etc.
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Upload your project

Single ebjeet ke form for 7o Forlarge utorvaled laige s

Ul af oty strostured metadata, ploase contact s

Step 2: Knowledge object submission

PROJECT TITLE: Sheopret 10/501: 357RANE Changn project

Uploada fle

Veu £ uplea s witn ta50ME

Drag & Dvep or Chooss  file to uplasel

[ strategi ot _commn catin pot
" yarme weLoksED

4 Daa extracted
W have autanatic
Please

Tre short summary of the .2 P 1o 500 weros]

St i o i Nowemier 7015, Funled by e o

2026 roscarch and inncuation prograrme. of thes Furapsan Urion

Fila typs
Document

Keywords 4 cars siesceis

For mare tran ene keywords use comma L ta separsie

chospaat, commurication, praductity

Topies
¥ou can select mare than one topic
Formstry

Crop Farming

Sacinty

Sublepics
CHOGSE thes Felesnt Sublof s baseel 01 e LOpics you pickec:

Forestry Crap Farming

2 Conrl

sgement

slisatir

aoe quat
Competitiveness

Creators

Tyrar o s of e ot ane aross ‘ackd Crontor

Couitior loan Mire @ Coisrlor Ldavic- T @

Languages
Sewctine languagets of the knoalecge sbiects content
Duleh @ Frglen @ -
Licanse
ccer CCBERD
OB C0 BY-NG-5h
LS £C B-RE-ND
St
T pr—

ot orlion: - Discbirnur - Pre

2023 2L ok, AL s s, Turmss

Figure 10 — The “upload form” interface — Knowledge Object and Metadata upload
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7.2.4 Metadata Review

One the metadata has been collected; the contributor can review the information before
submitting to the EU-FarmBook. They can select “edit” which will return them to the
previous screen.

EU-FarmBook £ le t i C Topics AboutUs Help

Upload your project

Single object upload form for FarmBook. For large automated large scale
uploads of already structured metadata, please contact us

sTEp1 siep2 sTepy
REVIEW & UPLOAD

Step 3: Review
Overview

PROJECT TITLE: Sheepnet 1D/DOI: 35784110

strategic_note_communication pdf

POF 427MB UPLOADED
The presentation refers to sheep production systems
2tog ywords, 3 creators, 2 langua

vicsge et £

™ strategic_note_communication pdf

POF 427mB UPLOADED
File summary
SheepNet was launched in November 2016, funded by the Horizon 2020

research and innovation programme of the European Union.
File type: Document

Keywords:  sheepnet, communication, productivity
Topics: Forestry, Crop Farming

Subtopics:  Energy Management, Farming Practice, Water

Management, Pest/Disease Control

Creators: Gautier Jean-Marc, Cziszter Ludovic-Toma

Languages: Dutch. English

[ strategic_note_communication pdf
°F 427m8 UPLOADED

The presentation refers to sheep production systems.

2 topics, 8 subtopics, 6 keywords, 3 tors, 2 languag

Submit Contribution <

ABOUT US

EU-FarmBook

© 2023 EU FarmBook. All rights reserved Terms and condiitions - Disclaimer - Privacy - Cookies -

Figure 11 — The “upload form” interface — Metadata review
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In Figure 12, a contributor can see an overview of all their Knowledge Objects

and the status of each upload (e.g., published or draft).

EU-FarmBook

5 Submit your research [T T TS

EU-FarmBook

© 2023 EU FarmBaock. All rights reserved.

Your contributions

Here you can find an overview of all the Knawledge Objects you have drafted
and/or uploaded.

Overview
PROJECT TITLE: Sheepnet 1D/DOk: 35784110

[ strategic_note_communication pdf
°F az27mB PUBLISHED

The presentation refers to sheep production systems.

2 topics, 8 subtopics, 6 keywords, 3 creators, 2 languages

Show all +

PROJECT TITLE: Sheepnet 10/D0I: 35784110

v thematic-network-cloc pdf
POF 677 mB DRAFT

Three versicns of Fliegl FlowControl are available

cs, 6 keywords, 3 creators, 2 l[anguages

2 topi

PROJECT TITLE: Rice yleld 1D/DOI: 744154

y  crop_farming pdf
POF asime PUBLISHED

NIRand Rvalues were used to calculate hormalised difference vegetation.

2 topics. 8 subtopics, 6 keywords, 3 creators, 2 languages

Showall +

ABOUT US

Terms and conditions - Disclaimer - Privacy - Cookies [l

Figure 12 — The “upload form” interface — Contributions overview
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