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Executive Summary

BIOMATDBfocuses on the creation of a garsbanging, publicly available advanced database for
biomaterials and a weinformation driven biomaterial marketplace. By deploying these digital
solutions, BIOMATDRims at revolutionising the field of biomaterials. The novel technical systems and
data processing methods will be tested within existing open innovation testbeds and validation groups.
As described in the project proposal, an intuitive demonstration naamull support and accompany

the use of the database andharketplace to arm partners with a stdyy-step decisiorsupport
handbook. The BIOMATDB Demonstration Manual is a comprehensive guide of the structure,
framework, demonstration and validation approach, leading to the initial testing and training. The
document aims to clarify goals, outline the timeline, set the groundwork of the demonstration, and
support partners involved, including a risk assessment and troubleshooting section.

We, thus, present here the Path to developing the First Version oBIMATDB Demonstration
Manual. While the actual deliverable contains a detailed demonstration plan including the overall test
design in terms of pilot and tegjuestions, timing, applied methods, guidelines for reporting of
recommendations and improvements, and scenarios for testing, this documenfAditional Report
intended to give an overview of the demonstration plan and progieasded in 5 chapters theader

is introduced to the general demonstration approach and overall framewankerlying the
demonstration phase (1), an overview of the envisioned testing (2), and training activities (3), planned
demonstrations (4), potential risks and mitigationapé (5). The document describes in more
granularity and detail théemonstration Plan (A to D)in brief in A, the primary focus is on the
administration panels, to validate their functionality, usability, and security, whereas the géaliaf

data processing and intelligence unit, is to ensure efficient and accurate processing of biomaterial data
and intelligence generatioi€revolves around Biomaterial Database frontend components to validate
the user interface, data presentation, and search functlities, whereas demo D, focuses on the
Biomaterial Marketplace frontend, primarily to validate the user interface and search functionalities.
The Envisioned Activitiesprovide tentative context, including the role of the Data Processing &
Intelligence Unit, Mobilization measures, Trainers and User involvement, designed to support the
successful deployment of the webtools. This USentred Demonstration and Validation Approach
highlightsthe webtools capabilities, and path to validating their performance.

Highlighting the importance of rigorous testing, training and validation to ensurepeind reliability

and effectiveness, the documedelineates thecritical aspects of the project deliverabljgroviding
insight on the framework of the webtools, and the guidelines for usgend theelements, core
design and architectureof the database and marketplace webtoqglsare outlined to define the
method to source future capabilities, functionalities, and data flow. Mobilising partners for the initial
testing andtraining, it containgnformation on the initial testing phasgincluding envisioned test
scenarios and procedures. Additionally, it outlines tf@ning agendadesigned to familiarise users
with the webtools' features and functionalities. Optimadigldressing the needs of the target groups
using criteria of previous surveys, the usentric approach ensures that the webtools meet the
diverse requirements of the different types of users.

An essential resource for all involved in the development and deployment of these innovative
webtool solutions, this document illustrates the BIOMATDB commitment to meet and exceed end
dZASNBRQ SELISOIGlI GA2yaod
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1 Introduction

1.1 Overview

This demonstrator delivers a comprehensive overview of the overall framework and approaches that
will be used for the demonstration of the two solutions that are being developed by the BIOMATDB
consortium: a biomaterials database and a biomaterials matketp It includes the tasks, timing,
methods and tools that the consortium is planning to use to-oall the training and testing of the
BIOMATDB webtools.

The deliverable also provides a sneak preview, in the shape of screenshots, of the demonstration
manual that the consortium has developed. In addition, this document will serve as a handbook or
instructional guide with detailed information and instructiofe partners on how and when to
prepare, train, test, report and analyse the findings.

1.2 Relation to other tasks and deliverableDverview

1.2.1 Based on

¢tKAada 5SEtAGPGSNIOGES Aa F2dzyRSR 2y GKS /2y az2NIAdzyQ
expectations of stakeholder and received insights from the-asses drive surveys and maitae

OFrasSaqQ Ay@SaiAadardAirzyed ¢KS ¢ 2 Nlplinadydoufid&ian, aeldgey (1 K S
innovative concepts of digital advisors for the development of the Advanced Biomaterial Database and
Marketplace.

Substantial progress was achieved during Phase | of the Data Processing Methods and Tools, and Web
Application for the Marketplace. Furthermore, the detailed specifications have enabled a
comprehensive synthesis of unique knowledge and novel resourcabesdl form the basis for the
development and improvement of the web platforms, ensuring that they will align with the evolving
needs and expectations of Target Users and Stakeholders.

1.2.2 Basis of

This phase serves as the cornerstone for several significant milestones in BIOMATDB project
development. First and foremost, it will provide the necessary groundwork for an updated stakeholder
survey, enabling us to gain fresh insights and refine effigidnut also reactout and dissemination
approaches. Additionally, it lays the foundation for the next stage of the Database and Marketplace
application, encompassing both frontend and backend improvements in Phase 2. This part enables the
creation of an onhe knowledge base (KB) that will house comprehensive manuals, frequently asked
questions (FAQSs), and instructional screencast video tutorials. As we progress beyond this stage, we
will embark on the creation of the Demonstration and Validation Reportfase 1 and Phase 2,
documenting efficiency and accuracy of these innovative solutions.

1.3 Past BIOMATDB tasks adéliverables and relation of D5.1 to future goals.

Receives inputs from D2.2, D2.3, D3.1 and D3.2 whereas it provides outputs to D2.4, D4.3, D4.5, D5.2
and D5.3, as shown in Tables 1 & 2.
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Receivesriputs from:

Tablel. D5.1Input from other tasks and deliverables

Deliverable ‘ Due Date ‘ Input for D5.1

D2.2 31.01.2023 | Requirements of stakeholders and use cases from survey

D2.3 31.01.2023 | Meta Use Cases, Requirements and Label Specification Repor

D3.1 28.02.2023 | Advancedbiomaterial database, data tools, marketplace and dig
FROAEA2NEQ O2y OS LI

D3.2 31.05.2023 | Database, Data Processing Methods, Tools and Web Applic
Marketplace and Specifications (Phase 1)

Provides ouputsto:

Table2. D5.10utput for other tasks and deliverables

Deliverable ‘ Due Date ‘ Output from D5.1

D2.4 31.05.2024 | Updated stakeholder survey

D4.3 31.08.2024 | Database and marketplace application frontend and back
(Phase 2)

D4.5 31.10.2024 | Online knowledge base (KBjth manuals, FAQ, and screenc:
video tutorials

1.4Structure of the deliverable

The Demonstration Manual is the first draft of the handbook that will facilitate user involvement with
the digital tools and it is structured in 5 chapters:

A Chapter laims to introduce the reader to the general demonstration approach that the
consortium will adopt and presents the overall framework underlying the whole
demonstration phase;

A Chapter 2provides an overview of the methods and tools to carry out the testing activities;
A Chapter 3addresses the methods and tools that will be used to execute the training activities;

A Chapter 4addresses in more detail and granularity the context of the four planned
demonstrations which have been planned. In addition, project progress monitoring and
feedback consideration and ensuing customization are described;

A Chapter 5finally identifies and enlists the potential risks that could occur during the
demonstration phase. Mitigation measures that could be applied by different consortium
partners and are brought forward. Although the project is proceeding at the expectetirtene
any negative repercussions on the timely and efficient delivery of the tasks has been listed.

A A brief set of concluding remarks summarise the concept and methods envisaged, under the
Concluding Section of the Manual.

© 2023 BIOMATDB Horizon Europe | C:2021-RESILIEN@E&-25 | 101058779
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2 Demonstration Framework and Approach

2.1 The aim of the Usecentric Approach

Ly G2RI&Qa NILARt& S$¢2f@Ay3 RAIAGHE $2NIRI A

expectations of endisers to ensure the success of webtools. To this end, the consortium is applying
the usercentric approach, so that the target audiee of the database and marketplace can be
attracted, motivated, convinced and retained. This aims to ensure early stage involvement, retained
until the demonstration and validation phase that the digital solutions are functional and sustainable.
The desig solutions are customisedhat is they arebased on the feedbackeceivedfrom the users
during theevaluation stageand it is adjusted and refined ensure that the final product meets user
needs and requirementsThe active involvement of customers at all stages throughout the design
process, and the contribution from a mulind interdisciplinary team that boasts a diversity of skills
and perspectives, are therefore crucial for the successful implementatitire dfumancentred design
activities.

1. Understand

. context of use
Solution meets

requirements

4. Evaluate 2. Specify user

design requirements

3. Design
solutions

Figurel. The main steps of the humasentred design approaciidapted from 1SO, 2010 [2].

Lha! ¢5. Qa STT2Nla -sehtiIlesi§ny adtl theé Srsortilirk Bas identSied) 5
different groups of stakeholders that are potential future users of the two core applications, whose
needs and requirements should be considered:

A Researchergacademia, research institutions, scientific communities)

A Demanders(medical and hospital organisations, health professionals, medical procurers,
patients)

A Suppliers(SMEs, startips, industry)
Enablergsocieties, associations, networks, foundations)

v

A Investors/policy makerggovernmental and regulatory authorities, public bodies, investors)

© 2023 BIOMATDB HorizonEurope| CL42021-RESILIEN@&-25| 101058779
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Taking these under consideration, these were then utilised as the starting point for the technical teams

to build the two BIOMATDB digital solutions. To maximise partners capacity and resources, and to
monitor Target users needs and demands, BIOMATDB ddisatled a whole work package/ps |
DEMONSTRATE: Deployment, Validation, User Tests, Training Activities, Feedback Gathering, and
Optimisation Requeskso the demonstration and validation of the digital solutions. This work package

will monitor the devabpment of and provide the tools that they serve as user guidelines and training
manual for the end users.

- -~ : Optional
¢ 4 _ — — ~ iteration(s)
v v ¥ ~ T~ T

4. Evaluate
design

Solution meets
requirements

1. Understand
context of use

3. Design
solutions

2. Specify user
requirements

Identification of Stakeholders Prioritisation Improvements
stakeholders; surveys and according to based on internal
Knowledge interviews; identified user expert feedback;
collection; Internal Identification of needs and Implementation of
experts survey, needs and resources; Initial user-centred
Definition of meta requirements; design and evaluation;
use cases Refinement of development of Validation with test

meta use cases, the solutions users

personas and (back-end and

scenarios front-end)

Figure2. The humarcentred design approach taken by BIOMATDB

Thus, after the initial design is finalised, an internal validation by consortium experts will assess
usability, performance, and functionality. This feedback will highlight strengths, weaknesses, and areas
for refinement, based on importance and technitesibility.

The second version will undergo iterative evaluation and design cycles, guided by externakend

Aided by different BIOMATDB partners across Europe the tools will be tested, to compile feedback on
user experience, interface, and functionality. Testrgfrom partner networks and stakeholders have
been identified in earlier phases and feedback tools like workshops, webinars, surveys, and interviews
will be employed. Response analysis will help identify user patterns, feature requests, bugs, and
commonissues for prioritized incorporation into the iterative design process, further enhancing the
solutions.

2.2 Demonstration and Validation Plan

To ensure that the final developed BIOMATDB technical solutions (database and marketplace) will fulfil
the demands and identified requirements of the relevant user groups, an extensive demonstration,
validation and testing phase will be performed, runnfogr different, parallel but related phases as
shown in Table 3:

© 2023 BIOMATDB Horizon Europe | Cl:2021-RESILIEN@&-25 | 101058779
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Table3. Overview of the four BIOMATDB demonstrations

Objective

Demonstration A |Run data integration anddministration validations, evaluatioiBackend
admin panel usability tests and collect feedback

Demonstration B |Run database performance and processing validaiBackend
evaluations, and collect test protocols

Demonstration C  |Run database andata analysis tool end user tests, evaluatifFrontend
training activities and collect user feedback on usability
usefulness

Demonstration D |Run marketplace and adwisapplication validations, evaluatiolFrontend
training activities and collect user feedback on theability an
usefulness and the biocompatibility label

The first two Demonstrations A and B, that concern the core technical components (Admin Panels and
Data Processing), will be the first ones to be rolled out. Thleseonstrations will mainly rely on the

input from internal experts and stakeholders. Demonstrations C and D that centre around the
developed solutions (database and marketplace), will be launched in a later stage and will require the
active engagement witlxternal stakeholders. For the demonstration of its solutions, the BIOMATDB
consortium will reach out to its vast existing networks. Building on from that, a knowledge compilation
exercise was performed to collect further details and information on theedual and environmental
aspects relevant to the biomaterials solutions to be developed, to maximise coverage.

Table4. Coverage of the BIOMATDB solutions by the identified stakeholders.

Stakeholders Database Marketplace

Researchers

Demanders

Suppliers

Enablers

Investors / policy makers

2.3Deployment in a Test Environment

The test environment recapitulates the planned environment as closely as possible, in order to enable
testers to assess hothe software will look and perform in realorld conditions. Approaching the
demonstration phase in this dedicated test environment aims to detect and address problems before
the platforms are deployed to the final, reaforld accessible to everyone sceimrreducing risk or
errors. For both the BIOMATDB database and marketplace, dedicated testbeds are planned on a
development server, aiming to replicate the future live solutions to allow the demonstration phase to
take place. Access will be user defined aestricted.

© 2023 BIOMATDB HorizonEurope| CL42021-RESILIEN@E-25| 101058779
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3 Testing

3.1 Methods and specifications

By adhering to standardised testing methodologies and documenting the testing process, reliable and
meaningful test results can be obtained. As it is deemed critical to have comparable results per
method, at least ten participants, with a minimum of tworfigming the same test, will be employed.

In brief, the testing methodologies are outlined below.

3.1.1 API performance testing (backend system)

The average response time for single to multiple users is assessed through comprehensive testing of
all endpoints, employing load simulation. For this, the APl is being addressed directly via the respective
tool, script, etc. and response times are beiergarded and evaluated.

3.1.2 Security (backend & frontend)

On the frontend, aspects such as input validation, authentication mechanisms, and protection against
common clientside attacks like CrosSite Scripting (XSS) and CtB#te Request Forgery (CSRF) are
tested. On the backend, testing involves assessingdhastness of serveside code, databases, and

APIs against vulnerabilities like SQL injection, server misconfigurations, and unauthorized access
attempts.

3.1.3 Site Performance and loading times (frontend)

The evaluation of loading times is conducted from varicegions and different focuses such as
images, text, and overall content. Site performance, particularly frontend loading times, is determined
by factors such as server response, network latency, and the efficiency ofsitientode execution.

Testing tyfcally involves measuring metrics like First Contentful Paint (FCP) and Time to Interactive
(TTI) using tools like Lighthouse or PageSpeed Insights to assess and optimize the website's loading
speed and user experience.

3.1.4 Site design & responsiveness testing (frontend)

Site design and responsiveness testing, encompassing frontend evaluation, web developer
involvement, app testing, browser compatibility assessment, and device compatibility analysis
(considering display sizes), are being conducted to ensure optimal penfiamerand user experience.

3.1.5 Search engine analysis and optimisation tests

Search engine analysis and optimization tests involve evaluating a website's visibility and ranking on
search engine results pages (SERPSs). These tests assess factors such as keyword optirizge®n, on
SEO elements, backlink quality, and content quiditynprove a site's search engine performance.

3.1.6 Application query testing (frontend application)

From within the frontend welkapp, test for the different requests will be performed by indirectly
measuring response time and tinte-paint for different aspects. Measured is the time from the
moment a user interaction triggers a request to the serverhi® moment the requested data is being
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sent back from the database via the server to the client. Also, the correctness of the response is being
assessed.

3.2Testing tools and materials

A range of tools and materials will be utilised, and the most prominent ones are outlined below.

3.2.1 Spreadsheets and Docs

These tools are utilised for documentation and tracking purposes. Google Spreadsheets and
documents aid in organising and maintaining comprehensive records of testing activities, test cases,
and their outcomes.

3.2.2 Postman

t2adGdYly A& SYLf28SR F2NJ I'tL f2FR FtyYR TFdzyOlAazy
performance and functionality by simulating various user scenarios, from single users to multiple
concurrent users. Additionally, Postman allows the creatbreollection, simulates high load and

saves results among other features.

3.2.3 Pingdom

Pingdom is specifically used for assessing the performance of the web application, particularly in terms
of site loading times from different geographical locations. This tool helps identify potential latency
issues and ensures optimal user experience SEK@rious regions.

3.2.4 Eyetracking software

Eyetracking software is utilised to evaluate the usability aspects of the web application. By analysing
users' eye movements and interactions, this tool provides insights into the visual design, layout, and
overall user experience of the application.

3.2.5 Vulnerability scanner

Tools like nmap, apiclarity, or OWASP ZAP are employed to identify potential security problems within
the web application. It performs thorough scans and assessments to detect vulnerabilities,
weaknesses, and potential entry points that may be exploitethbijcious actors.

3.3 Testing guidelines and recommendations

3.3.1 Documentation

Pilot testing and deployment test cases, procedures, and outcomes should be accompanied by written
documentation to facilitate clear communication and knowledge sharing among team menibeis.

a list of tools will beutilized, as written documents or scre@asts to capture testing activities
consistently.

3.3.2 Bug reports

General building blocks of reports

If tests did not meet the specified success criterium or another error has been identified, a bug report
has to be filed to aid the developers to quickly and effectively address the issue and implement
solutions.Testers should provide stdpy-step instructions to reproduce the issue, clearly stating the
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expected and actual results, headed by a descriptive title and including relevant screenshots or logs
for additional context. Communicating the browser and operating system used, the version of the web
application, and any specific configurations or prarnsges could also provide necessary details for
resolving the reported issue.

Trello as a support system

Testers can use preefined boards to manage bug reports, where each bug report can be represented
as a separate card on the board, as described, with reference to developers. Experts could use labels
or tags to categorize and prioritize the severity oiopty of the bug. Additionally, due dates can be

set to ensure timely bug resolution. Trello's comment feature allows for ongoing discussions and
updates on the bug, facilitating effective communication between testers and developers. As the bug
progresss through the resolution process, the card can be moved across different stages or columns
on the Trello board, such as "To Do," "In Progress," and "Done," providing visibility into the bug's
status.

Figure3. Trello boards for Biomaterial Database and Biomaterial Marketplace

3.3.3 General recommendations

A critical recommendation for testing is to allocate ample time for test planning, ensuring developers
have sufficient time to implement necessary changes. Scheduling adequate planning allows testers to
define the testing scope, objectives, and requirensetitoroughly.

A similar Approach to Testing will be validated and employed for Training.
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4 Manual: Training methods, tools, materials and handbooks
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Figure4. A Demonstration Manual moekp screenshot

4.1 Training methods and specifications

The following sections describe the training methods that will be employed for the demonstration
phases, highlighting their ais and specifications, accompanied by the materials and tools for their
implementation.

4.1.1 Trainthe-Trainer

The demonstration phase initiates with "traihe-trainer" webinars and workshops, explaining the
database and marketplace and their functionalities to the consortium members. This is to ensure that
consortium members gain insight and aid setting up tragninaterials and tools, as well as to provide
high-quality training to external stakeholders.

These sessions can be conducted either in an interactive workshop formatteoror virtually on
WebEXx or Google Meet. Alternatively, webinars will be held on WebEx, and will provide an opportunity
to ask questions in a Q&A session at the end of the nagbi

4.1.2 Trainthe-Evaluators

Organise at least five training webinars explaining to external stakeholders how the marketplace
should be used, how they should evaluate the database and marketplace and the digital advisor, and
how they should provide feedback.

The trainthe-evaluators method will be implemented in two different formats.

Online WorkshopsThe online workshops will be conducted on WebEx, or Google Meet in an
interactive format. A group of six or seven people will, after a short presentation of the marketplace,
have the opportunity to register in the marketplace, set up their profiles, $efincproducts and test
other functionalities of the marketplace in retine. During the session, participants can ask questions
or give feedback.

OnlineWebinar: An online webinar will be set up on WebEx to show and explain the BIOMATDB
marketplace and its functionalities. In contrast to the workshops, the webinar will not be interactive.
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Nevertheless, there will be a Q&A session at the end of the webinar, where participants can ask
questions. The goal for the webinar is to have around 50 participants.

4.1.3 Demo

Demos of the marketplace and database will be prepared, either in the form of Screencast Tutorials,
or in the form of short videos. The demos will show to consortium members and external stakeholders
how the database and marketplace looks like and howtitloe used.

4.1.4 Manuals

Manuals will be prepared in Word, or PowerPoint formats explaining to consortium members and
external stakeholders how they showdgtaluate the database and marketplace and the digital advisor
and how they can provide feedback.

4.1.5 Case studies

Case studies are adapted to different user groups (e.g., demanders, suppliers, researchers, and policy
makers) which are guided by an actibased manual Suppliers, for example, receive manuals with
introductions for specific actions, e.g., how to createrafile or add a product.

4.1.6 Q&A Section

The marketplace will include an additional Q&A page, that provides answers on main questions
concerning the marketplace, or user scenarios. A request form will be included, in case additional
questions come up, which were not yet covered by the Q&A. Taystiae content of the Q&A section

can be expanded continuously, and higher customer satisfaction can be achieved.

4.2 Training guidelines and recommendations

4.2.1 For trainers

Prepare for the audience

Trainers should tailor their approach to both Experts and -Egperts and provide the necessary
resources and guidance. Thus, before training

A Know your Audience: Evaluate participants and divide them in groups of Experts and Non
Experts,

A The more the merrier: remember that Interdisciplinarity is key to unveil both Accuracy and
User Experience

A Storytelling: User experience may be collected and presented as stories for future training

Prepare the reading material

1. Prepare (and email) training material or documentation in advance.
2. Outline the purpose, features, and functionality of the digital tools
3. Ask users to think of search scenarios

Maximise training and feedback collection esite

1. Pair Experts with NeExperts in small groups for collaboration
2. Pair Norexperts for webtool Usability and Usefulness assessment
3. Pair Experts of same and/or different disciplines for data Accuracy Assessment
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4.2.2 For Evaluators/Testers/Participants

Before first approach: Think of various testing scenarios representing plausibleaddldata entries
for search and data retrieval.

4.2.3 General Recommendations for the Partners that will be involved in the initial Training
Overall Assessment

1. Explore database interface to get familiar with the features

2. Read provided documentation to identify database functionalities.

3. Perform at least 3 different tests

4. Test database on different web browsers and devices to ensure-brosser and cross
platform compatibility.

5. Take screenshots to report issues or performance bottlenecks and help developers

2 SA3K GKS 5A3A0IE ¢22ftaQ dzal oAt AGe F2NI ! aSNI 9ELIS

1. Evaluate the overall usability of the database, and take notes on parameters like layout, ease
of use and highlight confusing or counterintuitive elements you encountered
2. Evaluate overall usefulness and perform at least 3 different tests for specific biomaterials.
Thesewould be expert proposed, and selected for different parameters (such as high impact,
commonly used terms, applications with good coverage in databasasifagon terms under
BIOMATDB Label Biomaterials Types and Classes
3.t NEGARS FSSRolFO1l 2y !aSNBRQ alydzZft OflFNRGE |yl
4. Provide feedback by suggesting any additional features that would showcasdatabase's
Gl £ dzSx &dzOK & LlaarotsS aSIkNDODK SEFYLX S&a (G2 A\
5. Report on performance bottlenecks.
Recommendations for Experts involved in the initial Training
1. Test both 3 easysimplg and 3 difficult &dvancedl scenarios in your field of expertise

2. Evaluate and document Data Accuracy and Advanced Search for Usefulness after filtering for
specific BIOMATDB labels

3. Report on Performance, and provide context using screenshots
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5 Manual: Demonstration plan and activities

5.1 Demonstration Plan

To guarantee the seamless integration of the developed solutions, it is imperative to conduct thorough
testing and provide comprehensive training across the four distinct streams A, B, C and D. The
implemented demonstration plan outlines a systematic approach to testing and training for the
defined various demonstration streams.

In demonstration A, the primary focus is on the administration panels. The objective here is to validate
the functionality, usability, and security of these panels. Moving on to demonstration B, the spotlight
shifts to the data processing and intelligenaeit. The primary goal in this stream is to ensure the
efficient and accurate processing of biomaterial data and the generation of intelligence.
Demonstration C revolves around the frontend components of the Biomaterial Database. The core
objective here isto validate the user interface, data presentation, and search functionalities. In
demonstration D, the focus lies on the Biomaterial Marketplace frontend. The primary objective is to
validate the user interface and search functionalities.

5.1.1 Demonstration A (Administration Panels)

Focusing on testing the admin panels of the Biomaterial Database and the Biomaterial Marketplace,
various testing methods are applied to ensure the robustness and functionality of these critical
components:

API Performance Testing

In the context of demonstration A, API Performance Testing is employed as a crucial method to assess
the performance and responsiveness of the Application Programming Interfaces (APIs) utilised within
the administration panels of the Biomaterial Databasel ¢he Biomaterial Marketplace. This testing
method makes use of powerful statd-the-art API testing tools (e.g., Postman). With these software
tools, comprehensive performance tests can be meticulously designed and executed. Various API
requests are simlated, enabling response times to be measured and the APIs' capacity to handle
concurrent requests to be effectively evaluated.

Site Design & Responsiveness Testing

Site Design & Responsiveness Testing is employed within demonstration stream A to assess the visual
design, layout, and responsiveness of the developed administration panel web interfaces. This testing
method involves testing the user interface (Ul) dedmnconsistency, accessibility, and adherence to
design standards. It further verifies that the admin panels are responsive across various screen sizes
and devices, ensuring a seamless user experience.

Site Performance and Loading Times

Within the given framework of demonstration A, Performance and Loading Time Measurement is
deployed as a crucial method for evaluating the overall performance and loading times of the admin
panels. This approach entails the execution of performance testindentify bottlenecks, optimise
code for efficiency, and reduce loading times.
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Security Testing

Security testing plays a pivotal role in the assessment of the admin panels within the Biomaterial
Database and the Biomaterial Marketplace. This essential testing process encompasses a
comprehensive evaluation of security measures. It encompasses thomxaghinations of aspects

such as input validation, authentication mechanisms, and defence against prevalensdietiireats

like CrossSite Scripting (XSS) and Ci#e Request Forgery (CSRF). Furthermore, the testing regimen
includes scrutinising tresilience of serveside code, databases, and APIs to identify vulnerabilities
such as SQL injection, server misconfigurations, and unauthorized access attempts.

Search Engine Analysis and Optimization Tests

To improve the performance and functionality of the admin panels, the process of Search Engine
Analysis and Optimization Tests is carried out as part of demonstration A. In this regard, a valuable
testing tool can be utilised to perform thorough analysesl aptimisations. The used software tool

(e.g., Lighthouse) is employed to assess various aspects, including content accessibility and search
algorithm efficiency. As a result, informed refinements are implemented, leading to an enhanced
search interface ad the provision of more relevant search results to users.

5.1.2 Demonstration B (Data Processing & Intelligence Unit)

Data Harvesting Verification

The demonstration will consist in verifying that the extracted data (PubMed articles and their
metadata) from the various sources is in the correct format and that no information has been lost
during the harvesting or the uploading to the database proces¥e that end, we will manually check

a subset and verify that all relevant articles are in the database (by comparing the total number of
them) and that the metadata corresponds to what can be found on the official website. As an initial
test, all PubMedhrticles and their metadata (MeSH terms, title, authors, journal, etc.) were already

uploaded to Elasticsearch. As can be seen in Figuhgés amounts to 34.5 million publications.

In the next steps, we will add the results of the NLP tools like semantic annotation of relevant terms
and content classification (is the article biomaterial related, study type, etc.). As we add more
information to the database, we will ensure it corrgcteferences the corresponding article.
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Figureb. Screenshot of biomaterial database Bfasticsearch

Annotation Quality Check

Data curation can be defined as the process of organising and integrating the data collected from
various sources with the goal of turning raw data into valuable and reliable information that can be
used foranalysis, decisiemaking, research, and various other purposes.

In the present case, an annotation quality check and data curation were planned to be applied to the
available metadata, which implies a crucial step for further analysis related to the application of natural
language tools, such as content and metadatssification or semantic annotation. This metadata
comes from the extracted PubMed records and consists of two types: the MeSH terms and the
chemical substances.

Annotation guidelines containing rules and definitions for this data curation will be created with the
help of biomaterial experts. Within these guidelines, the experts will define labels for a further
metadata classification step, where each annotatop@X) will only take care of the labels that belong

to their field of expertise (not all labels) using the Prodigy annotation software, see Bigineinter
annotator agreement (IAA) is used to ensure consistency and coherence of the annotations.
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Figure6. Prodigy screenshot of '"Human' MeSH term classification

NLP Methods Testing

We will use some of the labelled data by experts to assess the performance of machine learning (ML)
models by means of the usual train/validation/test splits. A data analysis on the predictions will be
conducted to understand the strengths and weaknesdab®models (and thus what to improve and
when is not reliable enough). For all methods, including the-Manalgorithms, we will conduct a
gualitative analysis with the experts to check that the predicted results make sense.

We will use standard evaluation metrics for training ML models such as confusion matrisesy &1
precision, recall, overlapping store, etc., depending on the specific task (text classification, named
entity recognition, etc). An example of such d¢snseen in Figureé.

It is important to emphasise that the ML models will be, at most, as good as the data they were trained
on. This means that the quality of annotated data is critical, which will be ensured as specified in the
Section 5.3.2 Annotation Quality Check abovelie evaluation metrics to make sense and reflect the
true performance of the models. At the same time, these models can also provide insights on the
errors/incongruencies of the annotated data, so that we can correct or discuss them and refine the
guideines and annotations.
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(a) precision recall fl-score support
biomaterial 0.98 0.96 0.97 1710
non-biomaterial 0.96 0.98 0.97 1709
accuracy 0.97 3419

macro avg 0.97 0.97 0.97 3419
weighted avg 0.97 0.97 0.97 3419

(b)
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Figure7. Model evaluation metrics and confusion matrix examples for content classification

5.1.3 Demonstration C (biomaterialdatabase.com)

The demonstration C is dedicated to the training and testing activities for the validation of the front
end interface of the BIOMATDB database. The demonstration itself is expected to take place from April
2024 until October 2024. In order to ensure thétthe tools and materials have been developed and

are ready to be used during that phase, but also that the partners are organisationally prepared to
deliver and implement the activities, a preliminary preparation phase has also been planned ahead of
the demonstration phase. It is expected to occur from February 2024 until the beginning of the
demonstration, in April 2024. The figure below shows the main steps of both the preparation and
demonstration phases, which are further detailed hereafter.
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Figure8. Detailed timeline for the rolbut of the demonstration C (database freand).

Preparation Phase Overview

Training materials are essential in ensuring the effectiveness and success of this demonstration, and
they hold significant importance for both the test users and the trainers/facilitators (the partners who
will deliver the training and implement the tesg activities). These materials will indeed serve as a
bridge between the participants and the database to be evaluated, offering clear and comprehensive
guidance. They will enhance the trainers' ability to lead and manage the testing session effectively,
contribute to consistency aligning the objectives and expectations across participating organisations
For test users, the objective is to empower them with the guidance and knowledge needed to navigate
the database, perform relevant tasks, and provide ahle feedback. This should ensure a more
efficient and productive testing experience.

The preparation phase isnvisaged to be composed of three main steps:

Preparation of the training materials. With an expected start in January/February 2024, the lead
partners will prepare the various types of training materials that the consortium has identified as useful
and relevant to support the trainers and test usdtging the demonstration. This includes the design

of a detailed, stegoy-step user manual (foreseen in Word or PowerPoint) that will explain to both the
partners and the external test users on how to use the database, how they should evaluate the
databaseusing the materials and tools provided, and how they can provide feedback. The manual is
envisaged to be complemented with the creation of short videos that will visually show the users how
to use the database. The consortium also plans to design a FAfpowide specific and short
information on the main queries that the consortium anticipates the user may want an answer to. For
more details, see section 4.

G ¢ Ndhet¢yN> A Y SNBRE adSaairzyaod
Once the materials are prepared, the technical partners BSC and SYNYO will provide online training on

the database and testing tools to the partners who will be involved in the demonstration. This is to
ensure that they know what the test version of thetalaase looks like, understand how it works and
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