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Abstract

This thesis presents the design and development of a web-based platform intended to
streamline the public sector funding process for startups by employing a matching
algorithm. The platform was developed as part of a Bachelor's program in Computer
Engineering and aims to address the inefficiencies and complexities currently impeding
startup access to vital funding sources. Utilizing the MERN technology stack
(MongoDB, Express.js, React, and Node.js), the project integrates web-based
technologies to enhance user experience and ensure robust security measures aligning
with GDPR standards. The methodology adopted includes agile development practices
to facilitate iterative testing and improvements. The system's use of data from public
funding webpages, combined with API integration and web scraping techniques,
ensures a rich database of funding opportunities tailored to startups' diverse needs. This
thesis serves as a practical solution for startups striving to navigate the complex
landscape of public sector funding.






Sammanfattning

Den hér uppsatsen presenterar designen och utvecklingen av en webbaserad plattform
avsedd att effektivisera processen for offentlig finansiering till startups genom att
anvianda en matchningsalgoritm. Plattformen, som utvecklats dr en del av ett
hogskoleingenjorsprogram inom datateknik och syftar till att adressera de
ineffektiviteter och komplexiteter som for ndrvarande hindrar startups fran att fa tillgdng
till nédvéndiga finansieringskillor. Genom att anvinda MERN-teknikstacken
(MongoDB, Express.js, React och Node.js) integrerar projektet webbteknologier for att
forbattra anviandarupplevelsen och sikerstilla robusta sékerhetsatgarder i linje med
GDPR-standarder. Den antagna metoden inkluderar agila utvecklingspraxis for att
underlétta iterativ testning och forbattringar. Systemets anvindning av data fran
offentliga finansieringswebbplatser, kombinerat med API-integration och
webbskrapningstekniker, sdkerstéller en rik databas med finansieringsmdjligheter
anpassade till startups mangfaldiga behov. Denna avhandling fungerar som en praktisk
16sning for startups som stravar efter att navigera i det komplexa landskapet for
offentlig sektorfinansiering.
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Glossary

Z-pattern Imagine a big Z covering the whole screen.
F-pattern Imagine a big F covering the whole screen.
DOM The Document Object Model (DOM) is a programming interface for

web documents that represent the page structure as a tree of objects.

HTTP The Hypertext Transfer Protocol (HTTP) is the foundation of the World
Wide Web, and is used to load webpages using hypertext links.

Quokka Collaborating company.

XSS Cross-site scripting (XSS) is an attack in which an attacker injects

malicious executable scripts into the code of a trusted website.

CSRF Cross-site request forgery (CSRF) Is an attack that forces authenticated
users to submit a request to a Web application against which they

are currently authenticated.
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Introduction

In today's evolving technological landscape, startups drive innovation and societal
transformation. One of the challenges startups face in their early stages is finding initial
funding, which is a central pillar for their sustainability and growth. This phase tests the
startup's viability and its founders' resilience as they navigate the funding ecosystem [1].
Beyond initial funding, startups encounter barriers to external financing, such as high
collateral demands and unrealistic expectations from financiers, especially in regions
with underdeveloped infrastructure [1][2]. Our thesis aim is to address these barriers by
providing startups with a streamlined process for public sector funding opportunities,
which often has more favorable conditions and realistic requirements than private
funding sources [3]. However, opportunities in public sector funding are frequently
overlooked due to a lack of awareness [4]. Our solution aims to bridge this gap,
ensuring startups are fully informed and adequately equipped to access these resources.

The current processes of finding appropriate public sector funding are complex,
time-consuming, and resource-inefficient, a challenge confirmed through collaboration
with Quokka AB. The process consists of various lists spreading across different
websites with limited assistance from filters and search queries. This project aims to
tackle these issues by utilizing web-based technologies combined with Machine
Learning algorithms, Al, data collection, and standardized layouts. Creating a digital
platform specifically designed to streamline finding suitable funding opportunities. The
solution aims to collect available public sector funding into one place, standardize the
presentation of proposals, and employ an algorithm to connect startups with appropriate
public sector funders.

Upon achieving the objectives of this project, we anticipate a significant positive impact
on the startup ecosystem. The platform strives to minimize the time and effort startups
need to secure funding by offering a more direct and simplified process. This enables
startups to devote more resources to innovation and growth.

Methodologically, our project adopted an agile/sprint development approach, promoting
the platform's responsiveness to user feedback and adaptability to the fast-paced
changes in the startup funding domain. We outlined a clear set of functional and
non-functional requirements derived from empirical evidence and a collaboration with a
company with more expertise in both technical and funding areas to guide the platform's
development.

I.1 Problem Statement

The thesis project addresses the challenges of connecting startups with appropriate
public-sector funding. Startups often struggle to navigate the vast array of funding
opportunities, many of which may not align with their specific needs or stages of
development[5]. The inefficiencies in the current process can lead to missed
opportunities on both ends, slowing innovation and economic growth.
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1.2 Purpose

Facilitating startup funding from public sectors for a seamless and efficient process. Our
goal is to simplify finding suitable funding and contacts by utilizing different web-based
technologies, algorithms, Al, data collection, and standardized layouts.

1.3 Questions

Key questions arise from the problem statement that this thesis seeks to address:

e How can the matching process between startups and public sector funding be
optimized to save time and resources?

e How can existing algorithms be evaluated and potentially adapted to serve the
unique requirements of this matching platform?

1.4 Goal

The goal is to develop a user-friendly digital platform that collects available funding
proposals from the public sector and presents them with a consistent structure. The
platform will allow each user to create a profile page to create and showcase projects.
Utilizing algorithms and Al, projects will be matched with appropriate funding
opportunities, listed in descending order of suitability with corresponding percentages.
Further implementation includes tools and features that help startups find potential
cooperation partners and valuable contacts.

1.5 Requirement Specification

The project's primary goal is to develop a web-based platform with a matching system
that pairs startups with relevant public-sector funding opportunities.

Key features:

A web page connected to a database containing funding proposals and users.
Creation of user accounts for both startups and funders.

Protection of user data.

Data collection and display of existing funding opportunities.

Implementation of a filtering and search system among funding opportunities.
Integration of an algorithm for users to get personalized recommendations.
Communication tools to foster interaction between users, enhancing the

platform's community aspect.

Another crucial aspect to consider is the User Interface (UI). Prioritizing the
development of a platform that is logically structured and presents information in a
manner that facilitates the swift and effortless comprehension of specific funding
requirements.

12



From a technical standpoint, using a MERN stack (MongoDB, Express.js, React,
Node.js) or a similar framework is looked into to streamline development. Ensuring
compliance with data privacy laws, such as GDPR. Additionally, the plan is to
incorporate robust security features to protect user data.

To ensure the specifications are met and to accommodate any further enhancements, we
are going to collaborate with Quokka. The approach includes working in sprints, with
weekly meetings to review progress, adhere to our specifications, and incorporate
feedback. This iterative process allows us to remain flexible and responsive to the needs
of our project and stakeholders.

1.6 Boundaries

This thesis considers determining the initial scope of the platform's implementation. At
present, the ambition of Quokka AB is to establish a presence throughout Europe.
However, the initial prototype's scope has been intentionally limited to Sweden to
adhere to the thesis's time constraints.

Recognizing the intricacies involved in creating a bespoke matching algorithm within
the time-limited scope of this thesis, we have delineated a boundary first to establish a
filtering and search system. This system will effectively guide startups to appropriate
funders. After the thesis we will further devolop the system to improve the matching
process.

A potential challenge in evaluating the results is finding enough suitable participants to
achieve a thorough analysis. As a boundary of this project, we are limiting the testing to
participants from within the collaborating company Quokka. While a comprehensive
development of evaluation metrics may extend beyond the initial scope of this thesis,
conducting an initial evaluation is essential and included as part of this project. This
initial evaluation will provide a first assessment of the platform’s effectiveness.
Additionally, it will serve as a foundation for future monitoring and refinement efforts,
ensuring that the platform continues to improve over time.

13
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Background

After initial meetings with Quokka AB, we were exposed to the complex startup
funding landscape. The beginning of this project traces back to a collaboration with an
unnamed startup seeking funding assistance. During this collaboration, Quokka
identified a significant need for improved efficiency in the funding matchmaking
process.

As Quokka AB delved deeper into assisting this startup, the idea for a dedicated
platform began to form. Recognizing its potential, the concept was separated from the
original project, allowing it to take on a life of its own. This strategic division paved the
way for a focused approach towards addressing this challenge.

The idea for the project came from the experiences and research already done by our
project leader at Quokka AB. They had already looked into this problem, talking to
startups and learning about their struggles with funding. Our thesis is built on this
groundwork laid by our project leader.

2.] State of Knowledge

The decision to develop a web-based platform is informed by a strategy focused on user
accessibility and market reach. A web-based platform has been chosen to ensure that
new users can easily engage with the product without the hurdles of downloading and
installing traditional software. This simplification of access is designed to cater to users
who may be less technologically savvy and to streamline the onboarding process,
thereby facilitating wider adoption.

Furthermore, this approach aligns with broader market strategies that prioritize user
engagement and growth. By lowering the barriers to entry, the platform is poised to
attract a diverse user demographic, ultimately fostering a larger user base and
generating a wealth of user data that can drive future improvements and business
decisions. This strategy is underpinned by industry best practices and theories on digital
platform optimization, such as those highlighted in [6], which underscore the value of
user-centric design and market positioning in enhancing user interaction and facilitating
business success.

2.1.1 Web-Based Systems Development

Web-based systems development has evolved significantly, incorporating various
advanced technologies to enhance performance, security, and user engagement. This
section explores three key advancements: Progressive Web Apps (PWAs), serverless
architectures, and encryption practices in compliance with GDPR. These technologies,
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particularly when integrated with the MERN stack, provide robust solutions for modern
web development challenges.

2.1.2 PWA

Progressive Web Apps (PWAs) blend features of web and mobile apps into one
platform, providing fast, reliable, and engaging experiences. Launched by Google in
2015, PWAs use HTMLS5, CSS, and JavaScript to optimize mobile performance,
ensuring effective content delivery across devices. They are compatible across browsers
and devices, offering an app-like experience without requiring app store downloads

[7118].

PWAs rely on an architecture centered on service workers, app shells, and web app
manifests. Service workers cache content for offline use, ensuring uninterrupted service,
while app shells expedite Ul loading. Web app manifests make PWAs easily installable
on users' home screens, similar to native apps but bypassing app stores [7].

PWAs offer oftline capabilities, push notifications, and fast load times. Service workers
manage oftline behavior, and HTTPS protocols ensure secure access. This robustness
allows PWAs to function in low-network conditions, exemplifying their reliability [8].

PWAs have been widely adopted for their performance and user engagement
enhancements. By supporting both web and mobile platforms with one application,
PWAs reduce development time and broaden their user base. This efficiency makes
them preferable to traditional or hybrid mobile web apps, highlighting their role in the
future of application development [8].

A notable convergence of web and mobile apps is the use of the MERN stack
(MongoDB, Express.js, React.js, and Node.js) in PWA development. The stack enables
full-stack applications with native-like experiences, oftline capabilities, and home
screen installation. The MERN stack facilitates seamless communication between the
backend and frontend through REST APIs, enabling efficient development with modern
web technologies [9].

The "BookBus" PWA demonstrates the stack's ability to create mobile-first designs and
transition traditional web apps into PWAs. By integrating service workers and a
manifest.json file, the MERN stack provides oftline functionality and installation
features that define PWAs. This showcases the stack's adaptability in meeting web
development demands. As web technologies evolve, leveraging the MERN stack for
PWA development aligns with delivering seamless, cross-platform experiences [9].
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2.1.3 Serverless Architectures

The rise of serverless architectures, especially Function as a Service (FaaS), has
revolutionized web-based systems development. FaaS encapsulates functions within
controlled instances, dynamically allocating resources according to demand, enhancing
efficiency in cloud computing [10][11]. By offloading server management to cloud
service providers (CSPs), developers focus on business logic while CSPs ensure
scalability and maintenance. This event-driven model boosts scalability,
cost-effectiveness, and operational simplicity [10][11].

For projects prioritizing agility and innovation, serverless architectures offer strategic
advantages through independent function deployment and inherent scalability, aligning
with modern web development's iterative pace [10][11]. Integrating serverless
computing with the MERN stack (MongoDB, Express.js, React, and Node.js) combines
serverless flexibility with a robust JavaScript environment, enabling scalable, dynamic
applications focused on functionality over infrastructure [11].

This integration facilitates dynamic scaling, cost optimization via pay-per-use billing,
and increased productivity. Despite challenges like cold start latency and state
management, serverless computing remains attractive due to reduced costs and
improved scalability [11]. Practical implementations show that serverless functions can
act as scalable backends for MERN applications, enhancing real-time interactions and
user experience. Adopting serverless computing with the MERN stack offers substantial
benefits in operational efficiency and market responsiveness [11].

2.1.4 Encryption & GDPR

Ensuring data integrity and confidentiality is crucial in web-based systems
development. Hypertext Transfer Protocol Secure, using secure socket layers over
HTTP, safeguards data exchanges and authenticates website credibility with CA security
certificates, emphasizing robust encryption strategies for secure web platforms [12].

The General Data Protection Regulation (GDPR) mandates stringent encryption
practices to protect personal data and ensure compliance. Encryption is vital during
processing and cross-border transfers, preventing unauthorized access and meeting
GDPR standards [13]. GDPR's privacy requirements necessitate EU-aligned encryption
strategies, enhancing web security and addressing legal and operational challenges [13].

In MERN stack development, token-based authentication is essential for secure user
validation. Its statelessness and scalability align with MERN's API design, reducing
database lookups and providing robust user data security. However, it is susceptible to
Cross-Site Scripting, Cross-Site Request Forgery attacks, and token persistence risks,
which require balancing short token expiration with user experience [14]. Enhanced
JWT techniques improve access control by integrating user behavior history addressing
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token-based vulnerabilities [14][15]. Implementing these methods in MERN projects
reflects the dynamic security landscape, helping developers build more secure,
compliant, and user-friendly platforms. Coupled with encryption and GDPR adherence,
these advancements underscore a commitment to protecting user data [14][15].

2.2 Similar Solutions

In exploring the landscape of investment platforms, we identify notable initiatives that
share our goal of enhancing funding accessibility for startups yet reveal distinct
limitations upon closer examination.

Fundr.io [16] stands out for its minimalist design and user-friendly sign-up process,
aimed at simplifying the funding process. The platform's straightforward interface and
promise of no fees on initial investments [16] appeal to potential investors. However,
Fundr.io provides limited information on its services and investment processes, focusing
primarily on basic transactions without offering in-depth guidance or educational
resources. This lack of detailed support can result in a narrower user experience,
potentially alienating newcomers who are unfamiliar with navigating investment
platforms and who may require more comprehensive information to make informed
investment decisions [16]. This gap underscores an opportunity for platforms that
combine user-friendliness with comprehensive information, a balance we aim to
achieve.

Heyfunding.dk exemplifies the strength of local investment communities in Denmark.
By linking Danish startups with local investors, Heyfunding.dk leverages domestic
market insights to support homegrown ventures [17]. While its comprehensive online
presence and detailed information on investment opportunities are commendable, the
platform’s exclusivity to Denmark limits its broader applicability [17]. This observation
underscores the importance of geographical inclusivity in our globalized economy. In
contrast, while initially focusing on Sweden, our project is designed to scale and adapt
to encompass a wider international audience, thus avoiding the limitation of being
restricted to a single market [17].

Nordea's Startup Match [18] further illustrates the niche approach of investment
matchmaking within the Danish ecosystem, specializing in pre-seed startups through
carefully organized quarterly events [18]. Despite fostering high-caliber investment
dialogues, the limitation to six startups per event and a focus strictly on Denmark
restricts the platform's potential for widespread impact [18]. This model, while effective
in creating targeted interactions, points to the need for more scalable and continuous
engagement opportunities.

Ymner [19] plays a role in enhancing research and innovation within Sweden by
offering data-driven services that assist researchers and innovators in identifying
funding opportunities. It provides comprehensive insights into financial support and
aids the application process, enabling access to resources essential for advancing
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Swedish innovation [19]. Nevertheless, the technical capabilities of Ymner are
constrained by an absence of a matching/recommendation mechanism that aligns with
user expectations for ease and functionality. While it acts as a valuable informational
repository, the platform's effectiveness is restricted by a user interface that lacks
navigability and a filtering system that does not adequately address the complexity and
nuances of user requirements [19]. The proposed project addresses these deficiencies by
refining the filtering and matching mechanisms for identifying suitable funding
opportunities. This initiative will enhance the user interface and develop a robust
recommendation system, fostering a more integrated community. Such improvements
aim to extend the platform’s reach, broadening its influence from Sweden to encompass
a more extensive European audience [19].

In contrast, our project envisions transcending these limitations by developing a
platform that not only caters to the Swedish market initially but also has the capability
to scale across Europe. Emphasizing continuous and dynamic interactions, we aim to
create an inclusive environment that supports an extensive range of startups and public
sector funders. By integrating a filtering system, personalized user accounts, and
effective communication tools, our platform seeks to provide a holistic and user-centric
funding experience. This initiative represents a move towards overcoming the
geographical and operational constraints observed in existing platforms, fostering a
more connected and accessible startup ecosystem.
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Materials and Methods

3.1 Methodology

The project employs a full-stack development strategy designed in partnership with
Quokka AB. The collaborative process concluded with the selection of the MERN stack
(MongoDB, Express.js, React, and Node.js). This decision, led by Quokka AB,
responds to the requirements for effective database management, dynamic front-end,
and efficient back-end processes. The choice emerged from a thorough evaluation that
considered the technical compatibility, scalability, and modular design vital for future
expansions. This consultative approach reinforces the selection of a technology stack
that meets both academic standards and industrial applicability, providing a robust
framework for development.

The selection of MongoDB was due to its non relational database architecture, which
accommodates the anticipated data complexity and ensures scalability for growth.
Express.js, a minimal and flexible server framework, aligns seamlessly with Node.js to
manage server-side logic, favoring a non-blocking, event-driven architecture vital for
our data-intensive operations. React's component-based approach to building user
interfaces stood out for its reactive data flow, which Quokka AB values for delivering
dynamic user experiences.

Our decision-making process transcended the popularity of the MERN stack, focusing
on strategic fit. MongoDB's ease of managing JSON data complements our project's
emphasis on real-time data processing. Express.js enhances RESTful API development,
while React and Node.js collectively improve the responsiveness and efficiency
required for the platform's live data interactions.

User Experience (UX) design is a cornerstone in the methodology, with Quokka AB's
project leader providing preliminary guidelines and examples that embody industry
standards and user-focused design principles. The method includes extensive internal
testing at Quokka AB, utilizing their feedback mechanisms to iterate and evolve the
user interface.

The technology suite is complemented by Visual Studio Code as our IDE, and it is
lauded for its comprehensive debugging capabilities and extensive extension support.
Microsoft Azure serves as the backbone for cloud computing, ensuring a resilient,
scalable deployment environment.

In partnership with Quokka AB, this methodology is designed to fulfill the project's
specific needs and align with industry practices, enhancing the research's depth,
relevance, and credibility.
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3.2 Agile Development

The Agile methodology benefits software development projects mainly through the
enhanced Scrum framework. This approach enables teams to address and adapt to
project changes, ensuring the delivery of complex software systems. The inclusion of
behavior modeling in Scrum demonstrates its ability to emphasize software product
robustness and reliability. This methodology facilitates closer collaboration with
customers and prioritizes the delivery of value and quality over sheer feature quantity.
By focusing on iterative progress, continuous feedback, and team collaboration, Agile
methodologies like Scrum are more effective in managing software development
projects' complexities and dynamic requirements than traditional methods [20].

We have employed Sprints to structure our workflow in our Agile development process.
By breaking down the project into smaller, manageable segments showcased in Figure
1, we have been able to track progress more accurately and adapt rapidly to any changes
or new requirements. Sprints encourage regular reflection and continuous improvement
within the team, fostering a dynamic and responsive development environment.

- Frontend Research

- Ul Menubar / Calls

Sprint 1
- Database R&D

- API/web scraping research

- API/web scraping Implementation

. - Ul Profile/Project/Org
Sprint 2

- Algorithm Research

- Login functionality

- Implement Algorithm

Sprint 3 - Display Calls from database

- Project Specification

- Security

Sprint 4 - Collaboration feature

- Finish recommendations algorithm

Figure 1: Illustrates the Agile development across five sprints, detailing the key tasks
for each phase

3.3 Azure

Azure was used as the primary development tool during the completion of this project.
Azure managed our sprints and facilitated project management through its integrated
tools, enabling efficient tracking and collaboration. Azure DevOps services organized
tasks, monitored progress, and ensured seamless coordination among team members.

Azure stands out as an exceptional development tool due to its comprehensive cloud
computing platform, offering Infrastructure as a Service (1aaS), Platform as a Service
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(PaaS), and Software as a Service (SaaS). With the flexibility to replace or complement
on-premise servers, Azure boasts key attributes such as flexibility in resource scaling,
broad OS and language support, a 99.95% availability SLA, global data centers, and an
economic pay-as-you-go pricing model [21]. Azure excels in backup and disaster
recovery, offering advanced site recovery and built-in integration. Its hosting and
development capabilities for web and mobile apps include features like automatic patch
management, continuous deployment support, and AutoScale. The platform seamlessly
integrates with Active Directory, providing global distribution, centralized management,
and robust security, including multi-factor authentication and single sign-on. Azure's
scalability, flexibility, and enhanced security make it an ideal choice for IoT solutions,
supporting device connectivity, data collection, and insights for better business
decisions.

Selecting Azure as the platform for our project is a strategic decision underscored by its
crucial role in ensuring scalability, facilitating seamless multi-device connectivity,
enhancing security, and optimizing data collection. These elements are essential for
laying a solid foundation for the project, which aims to transition into a business venture
post-thesis. Azure's comprehensive suite of services and tools addresses these critical
aspects, making it an excellent choice for supporting the project's long-term growth and
operational efficiency.

3.4 Development Tools

The development environment for this project was carefully curated to support an agile
and robust workflow, ensuring efficiency in both the development and maintenance
phases of the platform. The choice of tools was aimed at enhancing productivity,
collaboration, and code quality, which are essential for the agile development cycle we
employed.

Integrated Development Environments (IDEs): Visual Studio Code was selected as the
primary IDE for its extensive support for our technology stack, which includes
JavaScript and Node.js. It offers real-time error reporting and integrated Git control,
enhancing coding efficiency and collaboration. The IDE’s ability to integrate with
various plugins and tools streamlined the coding process, facilitating faster iterations
and feature integrations.

Compilers and Debuggers: We employed the Babel compiler to ensure that our
codebase using JSX and the latest JavaScript features (ES6+) remains compatible across
all browsers and environments. This backward compatibility is essential for maximizing
the platform’s accessibility and user base. Node.js's built-in inspect tool for debugging
allowed for real-time debugging and performance monitoring. This tool was
instrumental during the development phase, helping us to quickly identify and resolve
issues, thus maintaining a high level of code reliability and performance.

Additional Tools:
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e Npm (Node Package Manager): Npm managed project dependencies. It
simplified installing, upgrading, and removing packages, which is essential for
maintaining the health and keeping the project's libraries up-to-date. Efficient
dependency management ensured that the platform could scale without
performance bottlenecks.

e Nodemon: To improve our development efficiency, Nodemon was employed as
a development tool that monitors for any changes in our source and
automatically restarts the server. This was particularly useful during the
development phase, allowing for rapid testing and iteration without requiring
manual restarts after each code modification. This continuous monitoring and
restarting mechanism facilitated a more agile development process and reduced
downtime in testing changes. See (Appendix A) it depicts Nodemon in use
within the development environment, where it responds to a file modification by
automatically restarting the Node.js application, as evidenced by the command
line output.

e Postman & Insomnia: This tool was essential for testing API endpoints. It
enabled us to simulate client requests and inspect the responses from our server,
ensuring that each API function performed as expected before deployment. This
practice prevented potential issues from affecting the live environment and
enhanced the reliability of our application. See (Appendix B) which
demonstrates a successful API request using Insomnia to create a new project
within the digital platform. The 'keywords' were successfully implemented in
this test for future use. The figure showcases the JSON payload sent to the
server, including project details and configurations, as well as the server's
response confirming the creation of the project with a 201 Created status.

The integration of these development tools into our agile workflow was essential for
meeting project deadlines and quality standards, reflecting the dynamic and evolving
nature of development in a startup-focused platform. Each tool played a specific role in
supporting the development lifecycle from initial coding to deployment, ensuring that
every platform aspect was robust and well-tested.

3.5 User Security Implementation

In the development of secure applications, safeguarding user credentials is of
importance. With this objective, we have integrated berypt, a password-hashing
function, into our authentication system. The choice of berypt is driven by its security
features and the capability to adapt to increasing computational power, rendering it
resistant to brute-force attacks. The selection of berypt is principally due to its salting
mechanism, which appends a random string to each password before hashing.
Consequently, identical passwords from different users yield unique hashes [22].
Furthermore, berypt is deliberately designed to be computationally intensive. Though
seemingly paradoxical, the processing time required for hashing and verification is a
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formidable barrier against attacks by substantially elongating the duration needed for
each attempt [22].

When a new user signs up, berypt's hashSync function hashes the plaintext password
with a cost parameter known as 'saltRounds.' This parameter dictates the computational
effort needed to produce the hash, higher values equate to increased security and longer
processing times. Once hashed, the password is securely stored in the database. For a
visual representation of this signup process, see (Appendix E).

During user login, berypt's compareSync function is deployed to authenticate users by
comparing the submitted password against the stored hash. This method effectively
manages the intricacies of rehashing the input password with the original salt for
validation purposes, thereby upholding the security of user logins. The details of the
login process are depicted in (Appendix D).

The integration of berypt is in line with our thesis's commitment to constructing a
secure and reliable software system. By adopting berypt, we assure the safe storage of
user passwords, fortifying our system against potential password breaches and
bolstering the overall security framework of our application [22].

Moreover, berypt's configuration allows for the alteration of the hashing complexity by
modifying Key Factors. These adjustments in the Key Factors change the hashing
output, thereby providing a defense against attackers, particularly those employing
rainbow table techniques for password cracking. This extra layer of security assures
that, in the event of an attacker gaining access to a password digest, the extensive time
required to conduct brute-force attempts with varied salt rounds deters most malicious
endeavors [22].

Bcerypt's superiority in enhancing password security is underpinned by two main
mechanisms. It automatically salts each password before hashing, ensuring uniqueness
across identical passwords, which protects against attacks using precomputed hash
databases or rainbow tables. Additionally, berypt's cost factor permits the adjustment of
hashing complexity. By increasing the number of salt rounds, we prolong the time for
hash generation and verification, reinforcing defense against brute-force attacks. This
feature is particularly beneficial as it allows berypt to counteract advancements in
computational power, maintaining its deterrent capabilities into the future. These
strategic implementations of berypt highlight its strength and flexibility, establishing it
as an ideal solution for the preservation of user credentials against both current and
anticipated threats [22].

3.6 Open Data

The use of data located on the different public funding web pages is an essential part of
this project. The entire idea of the project is built upon collecting all this data and
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extracting relevant information, making it easy to navigate and find suitable
recommendations for the user.

The use of data located on various public funding websites, such as Vinnova and other
similar platforms, is an essential part of this project. The entire concept of the project is
built upon aggregating this data and extracting relevant information to facilitate easy
navigation and provide suitable recommendations for users.

To automate the process and achieve scalability, we chose to use APIs where available.
APIs are most effective because the data is prestructured and segmented by the provider,
making it fast and reliable. However, a risk associated with using APIs is the reliance on
the provider to keep the data updated and cleansed from irrelevant entries, as well as the
challenge of dealing with the varying formats and structures of data from different
providers.

Utilizing the datasets available through Vinnovas Open Data [23], Axios was employed,
a promise-based HTTP client, known for its simplicity and effectiveness in making
HTTP requests [24]. This choice ensures a stable supply of data for our project,
safeguarding against potential downtimes by storing the information within our
database infrastructure. For instance, the Vinnova "Ansokningsomgéngar" API provides
comprehensive data on open call announcements, and we use it to extract relevant
parameters for customizable data presentation. See (Appendix F) for an example of
using Axios to retrieve the Vinnova API data.

In cases where Application Programming Interfaces (APIs) were unavailable for data
retrieval, web scraping was utilized as an alternative[25]. This process was executed
using Puppeteer [26], a Node.js library that automates interactions with web browsers.
Puppeteer provides a powerful environment for running custom scripts to navigate
websites, manipulate the Document Object Model (DOM), and selectively extract
essential data.

Due to the diverse formats and details presented across various funding opportunities,
customizing our web scraping scripts was essential. This strategic customization
targeted the extraction of only the most pertinent information, aligning directly with our
project's goal to streamline the identification of relevant funding opportunities. By
focusing solely on critical data points such as the title, deadline, description,
specifications, and funding amount, the web scraper script was able to efficiently and
accurately assess the relevance and suitability of each funding opportunity. This
precision not only enhanced the effectiveness of the understanding of the funding
opportunities.

After collecting data through APIs and web scraping, the datasets were further
processed using the OpenAl API to extract relevant keywords. This step was crucial in
refining the data, allowing us to identify and highlight the most significant aspects of
each funding opportunity. By employing advanced natural language processing
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techniques [27], the OpenAl API facilitated a deeper analysis, enabling us to distill
complex information into keyword elements. This not only streamlined the
categorization and retrieval of data but also improved the accuracy of our matching
algorithms, ensuring that only the most suitable funding opportunities were presented

3.7 Technology Stack

3.7.1 MERN - Tech Stack

The MERN stack, embodying MongoDB, Express.js, React.js, and Node.js, forms a
powerful set of technologies for developing modern web applications. MongoDB serves
as a flexible NoSQL database, while Express.js facilitates the development of
server-side applications. React.js offers a robust framework for building dynamic
client-side interfaces, and Node.js enables scalable server-side scripting. This
combination supports full-stack development capabilities, from the user interface to the
database, ensuring a seamless, end-to-end development process. Integrating these
technologies enables highly responsive and efficient applications, leveraging JavaScript
across all layers of development. This stack's adoption facilitates rapid development
cycles, fosters a cohesive development environment, and enables the creation of
scalable, high-performance web applications. Marking its significance in contemporary
web development practices [28].
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Figure 2: Display of the MERN-stack [29]

3.7.2 MongoDB - Database

MongoDB is a NoSQL database that handles large amounts of unstructured data. It
enables scalable, flexible, and rapid application development. Unlike traditional
relational databases with fixed schemas, MongoDB uses a document-oriented approach,
storing data in JSON-like formats with dynamic schemas. This allows easy storage and
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retrieval of diverse data structures without schema migration. Its architecture supports
horizontal scaling through sharding, managing large datasets, and high throughput
operations effectively [30].

In developing the digital platform, MongoDB serves as the database for managing and
storing data types. Utilizing Mongoose, an Object Data Modeling (ODM) library for
MongoDB, the database schema is defined to include collections for users, projects, and
keywords. Each user's data is encapsulated within the user's collection, including
essential attributes such as user ID, username, and encrypted password details (see
Appendix C). Projects created by users are stored in a separate collection, with each
record containing a user ID to establish a relational link back to the user who created the
project, as shown in Figure 3. Keywords, the foundation for categorizing calls and
projects, are managed in their collection, enabling efficient querying and retrieval.
Additionally, the database is configured to store fetched data obtained through APIs and
web scraping, containing data for each funding proposal.
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Figure 3: A showcase of the database in a simplified view, containing the most
important values and connections.

3.7.3 Express.js - Backend

Express.js, a key component of the MERN stack, enhances Node.js's capabilities for
web and mobile applications with its minimalistic, flexible architecture. It offers
features for web development, including efficient routing mechanisms for handling
HTTP requests and responses. Express supports the creation of scalable APIs through
various HTTP utility methods and middleware, enabling rapid development [31]. Its
optimized performance for high throughput makes it ideal for building fast, secure, and
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modular web applications [32]. Seamless integration with other MERN stack
technologies and strong community support make Express indispensable for modern
web developers [33].

The decision to use Express.js over other server frameworks was influenced by its
efficiency in processing and handling web requests [31]. Its streamlined approach to
web server creation, combined with the ease of setting up middleware for request
processing, makes it ideal for our project needs, ensuring quick development and high
performance [32].

In the architecture depicted in Figure 4 below, Express.js works as the server framework
managing HTTP requests and routing. It manages the interaction between the frontend
and MongoDB database through defined routes and controllers for various modules: call
(funding proposals) data, users, projects, machine learning (ml), keywords, openAl, and
authentication. Each module is segregated into a specific route file (e.g.,
callData.route.js, user.route.js) that directs HTTP requests to the appropriate controller
files (e.g., callData.controller.js, user.controller.js). These controllers handle each
request's logic, enabling data retrieval, data manipulation, and response generation.
Furthermore, index.js serves as the entry point, linking all routes to the Express
application, ensuring a modular and organized approach to handling route management.
This architecture effectively decouples the routing mechanism from business logic,
enhancing the maintainability and scalability of the application.

index js

callData.route js user.route js project route js ml.route.js

callData.controller js user.contoller.js project.controller.js ml.controller.js

Figure 4: Architectural diagram illustrating the essential route and controller files in the
Express.js framework of the digital platform.
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3.7.4 React - Frontend

React.js is renowned for its Virtual DOM, enabling efficient and fast updates by syncing
only changed elements with the real DOM. Its component-based architecture allows
developers to build encapsulated components that manage their state and compose them
into complex Uls, leading to more manageable codebases. React's unidirectional data
flow ensures predictable and traceable changes, a valuable feature for complex
applications [31].

The web application's front end was developed using React.js to structure its user
interface into modular, encapsulated components. Components such as list displays and
individual call cards were created to manage specific pieces of data independently of
each other. React's Virtual DOM allows for partial updating of these components based
on data changes without requiring a full page refresh. Tailwind CSS was employed to
apply styling across the application, utilizing its utility-first classes to achieve consistent
design elements and layout. The structure of the frontend architecture specifically
revolves around reusable components and efficient data handling, adhering to React's
design principles for component independence and isolation. The navigation of the
website is shown below in Figure 5.
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Figure 5: Illustrates the navigational structure of the website, showcasing the various
user paths from the home page through sections such as news, profile management, and
user features.
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3.7.5 Node.js - Backend

Node.js is employed as the server-side platform within the digital platform,
characterized by its non-blocking I/0O model that efficiently handles numerous
simultaneous connections. The event-driven architecture of Node.js is well-suited for
real-time applications, enabling high throughput across distributed devices[34]. This
backend technology is especially suitable for data-intensive environments, enhancing
the performance, scalability, and real-time processing capabilities. The selection of
Node.js for server-side logic capitalizes on its capacity to manage concurrent
connections effectively [34].

Implementing Node.js in the digital platform focused on its role as the runtime
environment for executing the server-side JavaScript. Leveraging Node.js's
non-blocking I/O model, the platform processes a high volume of asynchronous
requests, essential for real-time data exchange and API interactions. The event-driven
architecture of Node.js allows for scalable network applications by handling numerous
simultaneous connections without incurring thread concurrency issues. This model is
integral to the platform's ability to support high-throughput and low-latency operations,
contributing to maintaining a responsive user experience. Additionally, Node.js’s
modular system, utilizing various npm packages, enhances functionality and facilitates
the integration of additional features such as security, data handling, and session
management, further solidifying the backend architecture's robustness and flexibility.
This methodical deployment of Node.js is designed to maximize the platform’s
performance and reliability, aligning with the core objectives of scalability and efficient
resource management.

3.8 Methodology For Platform Testing and Evaluation

Our approach to verify the prototype web-based platform for startup funding
matchmaking involved a two-pronged methodology: Iterative Testing and Refinement
and User Testing with Surveys. These methods incrementally enhanced the platform's
functionality and user experience, aligning with our project's specifications and
expectations.

3.8.1 Iterative Testing and Refinement

The testing and refinement started with internal demos using a selected team from
Quokka to assess the prototype’s core functionalities, including user account creation,
primary navigation, call display, and the algorithm. Feedback on the user interface's
intuitiveness and any technical issues guided the revisions of subsequent prototypes.

The testing focused on:

e Ease of Use: The intuitiveness of navigation without guidance.
e User Interface (Ul) Design: Clarity and aesthetic appeal of the interface.
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e User Engagement: Instead of traditional engagement metrics, we measured the
speed and success rate of matches, user satisfaction, and time efficiency in
securing funding.

e Matching Algorithm: Relevance and accuracy to determine algorithm precision
and user satisfaction.

Feedback from each round was systematically analyzed to refine the prototype, ensuring
the platform resonated well with users and functioned effectively.

3.8.2 User Testing with Surveys

After iterative refinements, we constructed a detailed test with a post-test survey
involving 27 Quokka employees, evaluating our new platform against traditional
funding methods to achieve statistical metrics of user interactions [see Appendix G].
The test was designed and refined with the expertise of a UX specialist from Quokka
and the established guidelines from NNgroup [35]. The methodology involved
simulating typical user scenarios to test each core feature of our platform, ensuring a
thorough evaluation of its functionality and user-friendliness.

The primary method for gathering data was through surveys administered following the
completion of each task. This was essential for assessing the user experience and
directly influenced the analysis presented in the Results section. Notably, the survey
feedback, rather than the test interactions, provided the critical data for assessing the
user interface and functionality.

Tasks included:

e Understanding and Value Explanation: Test subjects were asked to explain what
the platform does and the value it provides. This helped gauge the initial
comprehensibility and perceived utility of the platform.

e Account Registration and Profile Completion: Participants created an account
and filled in a detailed profile along with creating a project, to test the ease of
navigating these essential functions.

e Navigation and Filtering of Funding Opportunities: Users navigated through
various funding opportunities using different keyword filters. This task assessed
the effectiveness of the search and filter mechanisms.

e Funding Match Evaluation: Participants received a funding opportunity and
were tasked with understanding the criteria and specifications. This was aimed
at testing the clarity and relevance of the presented information.

e Recommendation Feature Utilization: The final task involved using the
platform’s recommendation feature to suggest suitable projects, providing
insights into the algorithm's accuracy and usability.

Each task was systematically evaluated, with detailed notes and recorded time spent on
each task. The testing protocol included a post-task survey, enabling participants to
provide immediate feedback on their user experience.
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Task 4, the effectiveness of understanding Funds&Co reconstructed funding proposals
(see appendix H) where only the crucial information is presented, compared to the
original proposal. The 27 Participants were divided into two groups (13 in each group):
one interacted with our reconstructed proposal and the other with the original proposal
from the source website. The time taken by each participant was recorded, and the
average time for each group was computed. This provided a valuable statistic, as
participants were required to answer basic questions about the proposals before time
recording stopped. This metric, alongside survey responses, is the only data presented in
the Results section to maintain a focus on survey-driven insights.

Analysis of this data highlighted the platform’s strengths and weaknesses, as a portion
of the data for this project has been collected through a survey, which offers strengths
such as efficient data collection and the ability to reach participants [36]. Also
recognized challenges like self-reported measures could at times result in response bias
[37], which was considered in this project when interpreting the survey's results.
Additionally, the validity of the data from the survey may be affected by participants'
tendency to answer the questions based on social desirability or perceived project
expectations [37]. As well, the challenges with the limited scope of our initial user
group may not fully represent the diverse needs and experiences of the broader startup
community. A sample size of 27 employees from within the company can have a
negative impact on the generalizability of the results [38]. Plans to broaden our testing
pool are underway to enhance data reliability and applicability.

Our testing methodologies were integral in enhancing platform usability and
effectiveness. They ensured that the prototype met our criteria for usability and
functionality, addressed user interaction challenges, and refined the matching algorithm
with actionable feedback. This robust testing framework supports our development
goals and sets the stage for the comprehensive analysis in the 'Results' section

3.9 K-Nearest Neighbor (KNN) Algorithm

In our project, we implemented the K-Nearest Neighbor (KNN) algorithm to match
startups with suitable public-sector funding opportunities. This section details the
technical aspects of our implementation, highlighting the unique modifications and
considerations that ensure its effectiveness for our specific needs.

3.9.1 Building the KNN

A comprehensive pool of keywords relevant to various industry sectors was defined,
such as 'advanced manufacturing', 'blockchain', 'deep learning', and 'electric vehicles'.
These keywords were used to describe both the projects and the funding calls, forming
the basis of our matching process. By simulating project and call data with randomly
assigned keywords, we generated a diverse set of data points, each described by a
unique combination of keywords.
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To prepare the data for the KNN algorithm, the CountVectorizer was utilized from the
scikit-learn library [53]. This module converts text data into a numerical format
essential for machine learning algorithms. It tokenizes the text into words (or terms) and
counts the frequency of each unique term. Each unique term is assigned a specific
position in a vector, with the value in that position corresponding to the term's
frequency in the document. This transformation results in each keyword description
being converted into a numerical vector, where each dimension of the vector represents
a term from our keyword list, and the value in each dimension indicates the presence or
frequency of that term. Employing a custom tokenizer to handle our specific keyword
format ensured accurate vectorization [54]. Additionally, a weighted keyword system
was implemented, where the first keyword is considered the most important, with each
subsequent keyword given progressively less importance. This weighting scheme
improved the accuracy and relevance of the matches by prioritizing more significant
keywords in the recommendation process.

We chose a predefined keyword list for projects and funding proposals to maintain high
precision and consistency in the KNN algorithm. Predefined keywords ensure
uniformity, reducing the variability and potential mismatches arising from user-defined
categories. This standardization is crucial for effective data comparison and high
success rates in matching. However, this approach limits flexibility in project
descriptions.

One of the unique aspects of the implementation was the dynamic calculation of K, the
number of neighbors considered by the algorithm. This was based on the total number
of samples, ensuring it was suitable for the dataset size. Using a minimum K of 5 and
adjusting it to be an odd number helps to avoid ties during classification. This
adjustment ensures that the algorithm consistently produces clear recommendations.

Once the text data is transformed into vectors, the next step is to measure the similarity
between these vectors to find relevant matches between projects and funding calls.
Here, cosine similarity proves particularly effective.

Cosine similarity measures the cosine of the angle between two non-zero vectors. This
metric captures the orientation (similarity) of the vectors rather than their magnitude,
which is ideal for text data. By comparing the cosine of the angles, the algorithm
assesses how closely aligned the vectors are in terms of their direction, which
corresponds to the similarity in their keyword content. This method effectively
highlights how similar two sets of keywords are, allowing the KNN algorithm to
identify and recommend the most relevant matches. his approach has been effectively
applied in various domains such as movie recommendations, where cosine similarity
and KNN are used to suggest movies based on user preferences and attributes [55].
Additionally, the theoretical underpinnings of cosine similarity for kNN classification
are well-documented, showing its superiority over traditional distance measures like
Euclidean distance [56].
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We trained our KNN model using the NearestNeighbors algorithm from scikit-learn
library, with cosine similarity as the distance metric. Cosine similarity is particularly
effective for text data, as it measures the cosine of the angle between two non-zero
vectors, capturing the orientation (similarity) rather than magnitude. This approach
enables the algorithm to efficiently and accurately align projects with corresponding
funding calls based on their keyword similarity. This not only enhances the precision of
our matching process but also leverages the text data's inherent characteristics to
optimize our recommendations. The effectiveness of cosine similarity in various
applications, such as text classification and other text mining tasks, demonstrates its
practical utility in matching tasks based on keyword similarities [57][58].
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Figure 6: Our KNN utilizes cosine similarity.

To make recommendations, the model identified the nearest neighbors for each project
based on the vectorized keyword data. Recommendations were filtered to include only
those with a similarity percentage above 30% between keywords, ensuring relevance.
This filtering and ranking mechanism provided startups with the most relevant funding
opportunities.

The process involved generating data, fitting the vectorizer, training the model, and
generating recommendations. These recommendations were output as JSON and
integrated into our platform. The model and vectorizer were saved for future use,
ensuring reproducibility and scalability.

The implemented KNN, with dynamic K calculation, a weighted keyword system, and
cosine similarity, effectively matched startups with suitable public-sector funding
opportunities. This approach ensured high relevance and accuracy, streamlining the
funding process for startups.

3.9.2 Application of KNN

The visualization in Figure 7 illustrates the application of the K-Nearest Neighbors
(KNN) algorithm on a dataset of projects and calls characterized by keywords. The
dataset is reduced to two dimensions for visualization purposes using Principal
Component Analysis (PCA), with the axes labeled as "Keyword Feature 1 (Principal
Component 1)" and "Keyword Feature 2 (Principal Component 2)" to represent the
primary directions of variance in the keyword data. The left plot ("Before KNN") shows
the distribution of projects and calls in the reduced space. The right plot ("After KNN")
highlights the relationships identified by the KNN algorithm, connecting each project to
its nearest calls based on keyword similarity. This visualization helps to understand the
clustering and recommendation behavior of the KNN algorithm in matching projects to
calls.
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Figure 7: Application of K-Nearest Neighbors (KNN) to cluster projects and calls based
on keyword similarity, visualized using PCA before and after the KNN application.

3.9.3 Methodology for Testing the KNN - Testing Setup

Data Generation

Utilizing a custom data generation method within our DataProcessor class, we created
randomized test cases that include both funding calls and startup projects. This
simulation used predefined themes such as technology, energy, and health to mirror
real-world scenarios accurately. To ensure reproducibility in this randomization process.

Vectorization

We employed a TfidfVectorizer (previously mentioned as CountVectorizer) for keyword
extraction and transformation, which helps in handling the textual data of projects and
calls more effectively by emphasizing essential words.

Model Configuration

The KNN algorithm was configured with a dynamic neighbor setting (calculate k
function), which adjusts the number of neighbors based on the dataset size to optimize
performance and relevance. This adaptability is vital for maintaining high accuracy
across different data volumes.

Reproducibility Information

Each test run was performed using a consistent setup: Python version 3.8 and
Scikit-learn version 0.24. We also controlled all library versions involved in the
computation to avoid discrepancies. We set a fixed seed in our random number
generator using np.random.seed(42). This step guarantees that the sequence of random
numbers (and thus the data generated) remains consistent and reproducible for anyone
re-running our tests.
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Research/Theory

4.1 Ul Design

The User Interface (UI) core design includes key areas to focus on to ensure a
trustworthy experience and swift understanding of the platform [39]. The importance of
color mentioned in the article [40] makes it notable when choosing a suitable one. The
decision to go for Aqua Green is based on key elements the platform wants to
communicate to the user. First, the green aspect communicates the feelings of
“trustworthiness” and “safety” [41] and growth to align with the goal for the platform's
main user group, startups. Secondly, the aqua part reflects the feelings of “new” and
“tech”, showcasing that the platform is up to date and provides a technical solution for
their problem in finding funding. Another part of designing the core Ul is the placement
of objects. The article [42] studied how users' eyes scan websites when they first enter.
The two main ways were in a Z-pattern and a F-pattern. This result impacted the
placements of objects on the web page, creating a visual hierarchy, with the most
important objects being notable first.

4.2 UX Design

Drawing from "Design of a Web System to Optimize the Logistics and Costing
Processes of a Chocolate Manufacturing Company," we can apply relevant principles to
our web-based matchmaking platform. Despite differing industries, both projects
require efficient data management and robust system design. This document
underscores the importance of securely managing complex data and mitigating storage
risks through modern web systems, paralleling our need to secure sensitive information
about startups and funding matches [43].

The paper's emphasis on the Scrum methodology demonstrates the effectiveness of agile
frameworks in web system development. By prioritizing user feedback, this iterative
approach ensures platforms remain adaptable to evolving startup needs [43].

Additionally, the document recommends using tools like Adobe XD for interface
design, aligning with our UX focus. Intuitive navigation and clear interfaces are vital in
both contexts, whether for logistics or funding matchmaking [43].

The strategies for optimizing digital platforms in manufacturing offer a solid framework
for our project. Agile development, data security, and user-centric design principles are
foundational to creating an effective matchmaking platform [43].

Established UX questionnaires like the System Usability Scale (SUS), the Usability
Metric for User Experience-Lite Version (UMUX-LITE), and the User Experience
Questionnaire. Short Version (UEQ-S) provides a structured approach to evaluating user
experience. The UMUX-LITE assesses perceived effectiveness and efficiency, which is
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critical for connecting startups with funding [44]. This aligns with the Technology
Acceptance Model, emphasizing perceived usefulness and ease of use as drivers of
platform adoption [44].

The UEQ-S quickly evaluates both task-related (pragmatic) and non-task-related
(hedonic) aspects, offering a comprehensive view of platform attractiveness and
engagement. This ensures platforms meet functional requirements and deliver an
engaging user experience [44].

Each questionnaire measures distinct aspects: SUS and UMUX-LITE focus on usability,
while UEQ-S includes hedonic qualities for a broader evaluation. Selecting the
appropriate tool based on platform goals is essential, particularly when success depends
on specific UX aspects like ease of use or entertainment value [44].

Using these UX questionnaires provides insights into platform effectiveness, efficiency,
and satisfaction, guiding iterative design improvements to meet user needs. Aligning
questionnaire choice with platform goals ensures a meaningful UX assessment [44].

4.3 Matching Algorithm — K-Nearest Neighbor (KNN)

In our platform, the K-Nearest Neighbor (KNN) algorithm (see Appendix I),
implemented using Python and the Scikit-learn library, plays an essential role in
matching and recommendation processes. The choice of Python leverages its strengths
in machine learning capabilities and extensive library support, making it ideal for our
needs in handling an algorithm like KNN [45][46]. Our KNN algorithm utilizes a
multi-level weighted keyword system to categorize users and projects, enhancing the
precision of matches. Keywords such as "Medical Treatment" or "Medical Engineering"
help identify the primary focus and industry of startups, ensuring that recommendations
are both accurate and highly relevant to user needs and market dynamics.

We dynamically categorize "Calls for Proposal" using a similar keyword-based
approach. Leveraging the OpenAl GPT-3.5 Turbo API, the system processes and
categorizes calls in our database, assigning relevant keywords from a predefined list
aligned with project parameters. This efficient matching technique connects startups
with relevant funding opportunities using exact and similar keyword matching.

The integration of KNN with GPT-3.5 Turbo's advanced natural language processing
(NLP) capabilities enhances our recommendation system's robustness. This method
streamlines matchmaking, ensuring startups align with suitable calls based on their
development stage and industry requirements, optimizing resource allocation, and
increasing successful funding acquisition chances.

The simplicity and adaptability of KNN make it well-suited for categorizing text-based
data improving our platform's matching and recommendation systems. Soucy and
Mineau present a KNN variant without weighted features, emphasizing efficiency and
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ease of implementation [47]. This approach allows rapid processing and categorization
of large datasets, essential for diverse startup profiles and project descriptions.

KNN's broad application across various fields highlights its adaptability and efficiency,
making it ideal for our system's complex requirements [47][48]. Soucy and Mineau's
work underscores feature selection's critical role in refining algorithm efficiency. By
employing a robust feature selection mechanism, their model improves performance
metrics [47]. We mirror this in our system, focusing on impactful keywords that define
the core attributes of startups and projects.

Incorporating Soucy and Mineau's principles, we enhance our keyword-based
categorization framework, ensuring relevant and significant keywords influence the
recommendation process [47]. This strategic feature selection optimizes resource
allocation and maximizes matching precision within the ecosystem.

The application of these concepts in our platform is anticipated to not only streamline
the matchmaking process but also amplify the accuracy and relevance of the
recommendations provided, thereby increasing the efficacy of the funding acquisition
process for startups.

Further research into KNN shows its adaptability in managing diverse data
environments. Studies emphasize refining KNN's application through enhanced feature
selection mechanisms and integrating density-based methods for precise categorization
[48]. These modifications reduce uneven data distributions' influence, critical for varied
startup data [48].

Additionally, practical enhancements to KNN are proposed, such as optimizing the
parameter selection process, Vital for maintaining high accuracy and efficiency under
dynamic operational conditions [48]. These advancements are particularly beneficial in
environments like ours, where the algorithm must adapt to continuously evolving data
sets and business requirements.

These enhancements not only complement our existing use of KNN but also open
avenues for further refining our system's efficiency and responsiveness to emerging
market dynamics and startup needs. By integrating these advanced methodologies, we
ensure that our platform remains at the forefront of technological innovation, providing
startups with unmatched precision in matching them with appropriate funding
opportunities [48].

4.4 API

An API, or Application Programming Interface, serves as a conduit for communication
between different software components. It essentially defines a set of rules and
protocols that allow these components to interact with each other. APIs are essential for
enabling functionalities such as accessing data from one application to another [49].

39



APIs come in various types, including SOAP, RPC, WebSocket, and REST APIs.
Among these, REST APIs are the most widely used due to their simplicity and
flexibility. They utilize standard HTTP methods like GET and PUT to exchange data
between clients and servers in a stateless manner [49].

One of the key benefits of APIs is their ability to facilitate integration between different
systems. By providing a standardized way for applications to communicate, APIs
streamline the development process and allow developers to leverage existing
functionalities without reinventing the wheel. Additionally, APIs enable innovation by
enabling the rapid deployment of new services and functionalities [49].

In terms of usage, APIs are typically accessed by sending requests to a specific
endpoint, which then processes the request and returns a response. This process can
involve various operations, such as retrieving data, updating resources, or performing
specific actions [49].

Overall, APIs play a crucial role in modern software development by enabling
interoperability between different systems and facilitating the creation of robust and
scalable applications [49].

The utilization of an API is integral to this project, as its objective requires aggregating
diverse public funding sources from various websites. Consequently, the project relies
on harnessing pre-existing data from these different sources.

4.5 Web scraping

Web scraping, also known as web extraction or harvesting, is a powerful method for
collecting data from the World Wide Web by saving it to a file system or database for
further retrieval or analysis [50].

The technique utilizes Hypertext Transfer Protocol (HTTP) or web browsers, either
manually by users or automatically by bots or web crawlers. This makes web scraping a
vital tool for big data collection and capable of handling the vast amounts of
heterogeneous data constantly generated online [50].

Modern web scraping has evolved from small ad-hoc procedures to fully automated
systems. Converting entire websites into structured datasets, integrating advanced
techniques like computer vision analytics and natural language processing to mimic
human web-browsing behaviors [50].

Web scraping, particularly when executed through Node.js, delves into the backend of
web applications, showcasing the powerful capabilities of Node.js as a tool for such
tasks.Node.js, with its non-blocking I/O model and single-threaded event loop, is
well-suited for web scraping operations that require efficient handling of asynchronous
events and network requests. It allows for the rapid and efficient gathering of web data,
even from sites with dynamic content generated by client-side scripts [51].
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Node.js has libraries like Axios or Puppeteer that can programmatically navigate web
pages. While Cheerio can parse and manipulate the DOM of a webpage, enabling the
extraction of information with ease [51].

Web scraping has become indispensable in automating the collection and aggregation of
web data, enabling the transformation of unstructured data into structured formats for
comprehensive analysis and application. The document outlines the use of
general-purpose programming languages and third-party libraries to access and parse
web content, highlighting the adaptability and efficiency of these methods in
overcoming the challenges posed by dynamic web environments [52].

Given that not all websites provide, fund, or maintain existing APIs for accessing their
data, This makes the utilization of a web scraper indispensable in retrieving the
necessary information for the algorithm to match startups with appropriate funding
opportunities accurately [52][50].
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Results

Building on the testing methodologies detailed in the 'Method' section, this chapter
presents the outcomes of our iterative testing and user surveys. The results discussed
here directly manifest the refined testing processes and provide critical insights into the
prototype's performance, user satisfaction, and overall effectiveness in meeting the
needs of startups seeking funding.

5.1 Statistical Evaluation of User Interaction

Building on the user testing approach described in Section 3.8, 'Methodology for
Platform Testing and Evaluation, we conducted a detailed statistical analysis of user
interactions [See appendix G]. The testing involved 27 participants with diverse
technology proficiency to assess the usability and effectiveness of our platform.

In the evaluation of the effectiveness of understanding our reconstructed funding
proposals on our website [see appendices H], the 27 Participants were divided into two
groups (13 in each group): one interacted with our reconstructed proposal (Group A),
and the other with the original proposal (Group B), The time each participant spent on
the task was recorded, and the average time taken by each group was computed.

In Figure 8, the results indicate that Group A, which interacted with the reconstructed
proposal [see Appendix H], demonstrated a statistically significant reduction in the
average time to comprehend the material. Specifically, the average time taken by Group
B to understand the original proposal was 128,1 seconds, whereas Group A took 69,2
seconds to comprehend the reconstructed proposal. This reduction in time suggests that
the reconstructed proposal may be more efficiently structured or presented than the
original version

Average Time (Sec)
150

100

50

Funds&Co (Group A) Provider (Group B)

Figure 8: Comparison of the average time to understand our platform's proposals
(Group A) compared to the original proposal (Group B).
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Figure 9 illustrates the distribution of user ratings concerning the overall ease of use of
the platform based on a survey conducted with 27 participants. Notably, no participants
rated the platform as very difficult to use (a rating of 1), and only 3 participants (11.1%)
rated it as somewhat difficult (a rating of 2). Most of the responses clustered around the
neutral to moderately easy categories, with 10 users (37%) giving ratings of 3 and 4.
Only 4 participants (14.8%) considered the platform very easy to use (a rating of 5).
This suggests that while the platform is generally not perceived as difficult to use, there
is room for improvement to enhance user experience and increase the ease of use.

How would your rate the overall ease of use of our platfom?

15
10
5
0 0,(0%)
1 2 3 4 5
moN27

Figure 9: Distribution of user ratings on the overall ease of use of the platform. Where
1 is “Very difficult” and 5 is “Very easy”

Figure 10 presents user feedback on how easy it was to navigate the platform and find
the necessary information. The graph shows that most users found the navigation
reasonably straightforward, with no users rating it extremely poorly (a rating of 1).
However, a small fraction (11.1%) found it somewhat challenging (a rating of 2), and a
substantial proportion (33.3%) rated it as neutral (a rating of 3). The majority felt
positive about the navigation, with 13 users (48.1%) finding it easy (a rating of 4) and 2
users (7.4%) rating it as very easy (a rating of 5). The responses indicate that while
navigation is generally effective, there are opportunities to refine and simplify the
navigation experience further.

44



How easy was it to navigate through the platform and find what you needed?

15

10

0 —0,(0%)

B N27

Figure 10: User ratings on the ease of navigation through the platform. Where 1 is
“Very difficult” and 5 is “Very easy”

Figure 11 depicts a user evaluation of how clear the information was presented on the
platform. Here, the majority of the feedback was positive, with 13 users (48.1%) finding
the information very clear (a rating of 4). Nevertheless, a significant number of users
rated it as neutral (7 users, 25.9%, with a rating of 3), indicating that the information
could be presented more effectively. Only a minority found the information somewhat
unclear or very unclear (4 and 1 users respectively, totaling 18.5%). These results
highlight the importance of continually improving the clarity and accessibility of the
information provided to enhance user understanding and satisfaction.

How clear was the information presented on the platform?

15

1 2 3 4 5

W N27

Figure 11: User ratings on the clarity of information presented on the platform. Where
1 is “Not clear at all”, and 5 is “Extremely clear”
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Figure 12 illustrates the preferences of survey respondents regarding methods for
sourcing suitable funding, having been exposed to both our platform and traditional
approaches. A significant majority, 76.9% of respondents, favored our method,
highlighting its potential to enhance efficiency and user satisfaction in the funding
search process. In contrast, a smaller proportion, 15.4% of the participants, preferred the
conventional method. Furthermore, 7.7% of the respondents were undecided, suggesting
that the traditional method may still hold some value, or that some individuals may
require additional information or experience with our innovative method before fully
endorsing it.

Compared to using the traditional way of finding suitable funding would you
prefer this way?

Maybe
7,7%

No
15,4%

Yes
76,9%

Figure 12: Displays participants' responses to whether they prefer our new method of
finding public funding over traditional methods.

5.2 Performance Testing and Reliability of the KNN

A central component of our platform is the matching algorithm, which uses a K-Nearest
Neighbor (KNN) approach, refined with specific keyword-based categorizations to
enhance match relevance and accuracy. To ensure that our findings are reproducible, we
conducted a series of structured tests during the algorithm's evaluation phase.

Evaluation Metrics:

e Testing Protocol: The similarity scores between paired entities from the
projects and calls datasets were assessed using cosine similarity metrics. This
measure is particularly suited for textual data as it evaluates the angle between
keyword vectors, providing a quantitative basis for match accuracy. The results
of these assessments are visually detailed in Figure 13, which shows the
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distribution of similarity scores, revealing a predominant clustering at the
95-100% range, indicative of the algorithm's precision.

e Result Analysis: As illustrated in Figure 14, we observed a correlation between
data size and average similarity, underscoring the scalability of our approach.
These graphs demonstrate the performance of our algorithm under varying
operational conditions.

Documentation and Sharing:

e Detailed documentation of the test setup, including code snippets and
environment setup instructions, is shared alongside the thesis and also in our
GitHub. This ensures that other researchers can replicate our testing process
precisely.

The testing procedures of our methodology and results confirm the robustness and
reliability of our algorithm. Ongoing optimization and refinement are guided by
empirical data, ensuring the KNN algorithm continues to perform effectively under
diverse operational conditions.

Distribution of Similarity Percentages in Recommendations

30000 A

25000 A

20000 A

Frequency

15000 A

'
iy -

75 80 85 90
Similarity Percentage

100

Figure 13: Test calls and projects to see how good of a recommendation system or
KNN is, 100% is all keywords match, a lower score indicates fewer keywords
matching.
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Average Similarity vs Data Size
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Figure 14: Seeing the performance of the mode with correlation to data size and the
average similarity, which shows its scalability.

5.3 Scalability and Performance Testing of the KNN

Figure 15: Stress-testing our KNN model with scalability and data generation tests.
Showing the model’s scalability and robustness.

In evaluating our machine learning algorithm's performance, we utilized Pytest and the
Pytest-benchmark plugin to assess scalability and data processing efficiency.

Model Scalability: The test model scalability showed rapid execution times ranging
from 93.9 to 338.5 microseconds, averaging 107.2 microseconds with a standard
deviation of 21.3 microseconds. This indicates the model's robustness and efficiency,
achieving an operations per second (OPS) rate of 9,326.3, suitable for real-time
applications.

Data Generation Speed: The test _data generation_speed recorded processing times
from 248,220.6 to 283,075.3 microseconds, with an average of 259,641.6 microseconds
and a standard deviation of 13,537.0 microseconds. The model maintained an OPS rate
of 3.85, demonstrating adequate performance even under heavy data loads.
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These results confirm the algorithm's scalability and robust performance, capable of
handling rapid operations and large datasets effectively, suitable for deployment in
demanding environments.

The results affirm the effectiveness and user-friendliness of our platform, with
significant improvements noted in user navigation and understanding of funding
opportunities compared to traditional methods. While the platform performs robustly in
matching startups with suitable funders, user feedback has identified areas for
enhancement, particularly in information clarity and navigation ease.

These findings not only validate the current functionality of the platform but also
highlight critical areas for ongoing development. The discussion section will examine
these results in the context of their broader implications for startup funding. Strategies
for further optimizing the platform will be explored, addressing scalability, potential
adoption barriers, and meeting the diverse needs of users. This analysis aims to refine
the approach to creating a more effective and user-centric funding ecosystem.
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Discussion

The project's main findings through various tests have indicated overall satisfaction with
the platform, and the results suggest that the process of helping startups reach suitable
investors or public sector funding through our platform is efficient, easier, and
preferable. Further, findings even show that the participating employees at “Quokka”
prefer our platform's efficient matching of startups with their desirable public sector
funding or investors. The results also suggest that the platform is making it more
accessible for startups to connect with suitable matches for financial support to begin
developing their project or company.

6.1 User Experience

The evaluation of user interactions on the platform's usability showed a strong
preference for the new methods of handling funding proposals, indicating a shift
towards modernizing traditional funding practices. However, the presence of a minority
with a preference for traditional methods or those remaining undecided underscores the
importance of maintaining flexibility and continuing to refine the proposals. This
approach ensures that the platform remains inclusive and effective for all users.

The user testing to evaluate the reconstructed funding proposals submitted significant
insights into their effectiveness. The primary outcome noted was the enhanced clarity of
the proposals, with participants demonstrating a quicker and more efficient
understanding when exposed to the reconstructed versions compared to the originals.
This marked improvement can be attributed to the restructuring and trimming that
boosted the proposal's clarity and knowledge, making the information more accessible
and straightforward for users.

In addition, while the clarity of the provided information was generally well-received,
some users found it unclear or merely satisfactory. This feedback highlights the need for
ongoing improvements in how information is presented, focusing on enhancing clarity
and reducing vagueness to ensure that most users can effectively understand and utilize
the information, thereby contributing to a streamlined process of finding appropriate
funding.

The platform's ease of use generally meets basic usability standards, but our findings
indicate there is room for improvement. Although no users found the platform very
difficult to navigate, only a small number considered it very easy to use. This suggests a
gap between the platform's current functionality and optimal user-friendliness. Some
users experienced difficulties pointing out specific areas where the platform could be
more accessible and intuitive. Enhancing the user interface and simplifying complex
features could help users find the platform easier to use. By addressing these issues, we
could potentially improve user satisfaction significantly, making the platform not just
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sufficient but exceptional in terms of ease of use. This improvement are important for
increasing user engagement and maintaining a positive overall user experience.

The results align with the challenges anticipated in our methodology, such as potential
biases and the limitations of a small and homogeneous test group. Ongoing efforts to
enhance the platform's usability and effectiveness will continue to be informed by this
critical user feedback, maintaining the commitment to a user-centered design approach
as emphasized in our methodological framework.

Overall, the result from the user testing is essential for assessing whether our efforts
have achieved the intended goal of simplifying the process of finding public funding. It
confirms the positive impact of our reconstructed proposals on user comprehension and
identifies key areas for improvement in usability and clarity. The results indicate that
utilizing our platform provides a more streamlined method for identifying suitable
funding opportunities and is more time-efficient compared to traditional browsing
methods.

6.2 Algorithm

KNN Model Current Limitations

The deployment of the K-Nearest Neighbor (KNN) algorithm has proven effective for
matching startups with public sector funding opportunities based on predefined
keywords. Despite its effectiveness, several limitations were identified that could hinder
the platform’s performance as it scaled. Notably, KNN's sensitivity to noisy data and its
reliance on relatively simplistic matching criteria potentially limited the depth and
accuracy of the matches it generated. These limitations underscored the need for a more
nuanced approach to handle the complex dynamics between startup projects and
available funding opportunities.

Rationale for Algorithmic Evolution

As the project's requirements evolved, so did the necessity for a more robust algorithmic
framework. While KNN provided a solid baseline, its constraints highlighted the need
for enhancements to more adeptly handle diverse and detailed datasets. To address these
challenges, plans were made to integrate additional algorithms capable of analyzing a
broader spectrum of data elements. This included considering project titles, detailed
descriptions, and nuanced user profiles.

Future Enhancements

Looking ahead, plans are in place to refine the platform's matching capabilities by
integrating a hybrid algorithmic approach that combines the current K-Nearest
Neighbor (KNN) model with additional methods such as Simple Linear Regression
(SLR), clustering, k-means, and Word2vec. These advanced algorithms are expected to
delve deeper into user profiles and project specifics by effectively parsing complex data
and enhancing match precision. Specifically, the incorporation of Word2vec is
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anticipated to improve textual data analysis, allowing for a nuanced understanding of
semantic relationships, and thereby enhancing match relevance and contextual accuracy.

This algorithmic evolution is designed to scale seamlessly with the platform, supporting
a growing user base and a diverse range of data types without sacrificing performance.
Additionally, plans are in place to introduce machine learning techniques, including
neural networks, to dynamically adapt to user feedback and evolving market conditions.
These enhancements will enable the platform to continuously refine its matching
processes and improve service delivery to startups.

By introducing new technological advancements, the aim is to enhance the platform,
making it more robust, adaptable, and user-centric, thereby ensuring its effectiveness
and relevance in the rapidly evolving startup funding landscape.

Deployment and Real-World Testing

While the platform operated effectively in an MVP (Minimum Viable Product) state, it
had not yet been tested in a fully public deployment. Future releases are expected to
collect extensive data from real-world user interactions, which is crucial for the
continuous refinement of algorithms and user interfaces. Additionally, there are plans to
enhance the user experience by integrating real-time data visualization tools that
provide actionable insights into funding opportunities for startups.

This structured approach ensures that while the current capabilities and successes of the
KNN algorithm are acknowledged, the strategic need and plans for advancing the
platform’s technology to better meet future challenges and user expectations are also
clearly outlined.

6.3 Conclusion

This thesis presents the development of a web-based platform designed to streamline
the process of securing public sector funding for startups. Using a tailored matching
algorithm, the platform addresses inefficiencies in the current funding landscape,
facilitating effective connections between startups and suitable funders.

The platform’s success is based on its technological foundation, utilizing the MERN
stack (MongoDB, Express.js, React.js, Node.js) to deliver a secure and user-friendly
experience. Compliance with GDPR standards ensures data integrity and user privacy,
which are critical for building trust and reliability.

Central to the platform is its matching algorithm, incorporating techniques such as
K-Nearest Neighbor (KNN). These techniques enhance the relevance and accuracy of
funding matches, ensuring that startups are paired with opportunities that best meet their
needs. The platform's flexible design supports scalability across different regions,
particularly within Europe.

The agile development methodology, combined with continuous feedback from the
company, has enabled the platform to remain responsive and adaptable to changes. This
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approach ensures that the platform evolves in line with market dynamics and the
specific requirements identified by the company.

By simplifying access to public sector funding, the platform fosters a more dynamic and
inclusive innovation ecosystem. It accelerates the growth of promising startups by
connecting them with essential resources and enhances collaboration between funders
and innovators. This, in turn, contributes to broader economic growth and technological
advancement.

Looking ahead, the platform is poised for further enhancements, including the
integration of more advanced machine learning techniques to continuously improve
matching algorithm and user experience. Expanding the range of data sources and
incorporating additional funding criteria will further refine the platform's capabilities.

In summary, this project establishes a strong foundation for transforming the public
sector funding landscape for startups. By using modern technology and following best
practices in data security and user-centered design, the platform provides a scalable
solution that can adapt to the changing needs of the startup community, supporting
innovation and economic growth.

6.4 Application to the Society, Ethical, and Environment

Our platform impacts society by streamlining public sector funding for startups,
fostering innovation, and promoting economic growth. Ethically, it focuses on
transparency and fairness by providing equal access to funding opportunities and
protecting user privacy in compliance with GDPR standards. Environmentally, using
Microsoft Azure promotes sustainability through energy-efficient data centers and
reduced carbon footprints. Additionally, features like virtual collaboration tools and
digital documentation minimize environmental impact by reducing travel and paper
usage.
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Appendices

Nodemon

PROBLEMS

~C~CTerminate batch job (Y/N)? y
PS C:\Quokka Thesis\Funds-Co> npm run dev

> funds-cc{@l.8.0 dev
> nodemon Backend/index.js

[nodemon] 3.1.0

[nodemon] to restart at any time, enter “rs’
[nodemon] watching path(s): *.*

[nodemon] watching extensions: js,mjs,cjs,json

Nodemon in Action



API

@ Quokka_Funds&Co v

@ Base Environment v
s
® Manage Cookies

B Add Certificates

Get search project
Get one org
Get one project
Update org
Update proj
Delete org
Delete proj
Get proj
Get org
Create a Organization
create a project
user
PsTl| updateuser
% auth
75Tl Signuptest
#osT) signintest
& master

@ Preferences

~ httpy//localhos

“In Progress”,

e": "John Doe™
“Project Manager”

"3 "Jane smith”,
: "Lead Developer”

"AI", "Machine Learning”, "Cloud Computin
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: "http://example. com/project-1ink”,
http://exanple. con/repo-url”,
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“http://example.con/inage2.png"™

2595ca6c89424b37efab4"
"507f1f77bcf860d799439012"
earch project”,
“product development - Testing®

: "Improving patient diagnostic accuracy and speed”,

"Hospitals”,
"patients”

201 Created 64.3 ms
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“Machine Learning",
"Cloud Computing”

2000000,
: 500000

: "http://example.con/project.
/[example .com,
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“http://example.con/image1.png",
“http: //example. con/image2.png"
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8 Hours Ago

"507F177bCf86cd799429012",

earch project”,
"Product development - Testing"

[

‘Improving patient diagno
“Hospitals”,
“patients”

"66225Cecba3sbefafdschsae”,
edAt”: "2024-64-19T12:00:44.6162",
£": "2024-04-19T12:00:44.6162",

tic accuracy and speed”,

@ Oniin Made with @

API Request and Response in Insomnia, of testing our new keywords are added

properly.



C MongoDB data structure for test user profile

{"_id":{"$0id":"65e8744ee2c8e2b600d8b98a"},

"username" :"bobbe",

"email":"bobbe@gmail.com",
"password":"$2a$10%$eGLpGIvnNNKoppTWIOVINEaOa0jPCOO1I7vBxSqmdeptX
Ax16zBhY3lq",

"createdAt":{"$date" :{"$numberLong":"1709732942583"}},
"updatedAt":{"$date": {"$numberLong":"1709732942583"}},

" v":{"$numberInt":"0"}}
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D Sign-in function

export const signin = async (req, res, next) => {
const { email, password } = req.body; // Get email and
password from request body
try {
const validUser = await User.findOne({ email }); // Find
the user by email
if (!validUser) return next(errorHandler(404, "Wrong
Credentials")); // If user not found, send error

const validPassword = bcryptjs.compareSync(password,
validUser.password); // Compare the passwords <- because we
hashed it

if (!validPassword) return next(errorHandler(401, "Wrong
Credentials")); // If password is invalid, send error

const token = jwt.sign({ id: validUser._id },
process.env.JWT_SECRET); // Create a token

const { password: pass, ...rest } = validUser. doc; // Get
all the user data except password

res

.cookie("access_token", token, { httpOnly: true })

.status(200)

.json({ user: rest, token }); // Send token as cookies
and user data as response // Including the token in the
response body for API testing or non-web clients

} catch (error) {
next(error);

}
}s

Code snippet of a sign-in function showcasing the authentication process using beryptjs
for password comparison and jwt for token generation in a Node.js application.
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E Sign-up function

export const signup = async (req, res, next) => {

const {
username,
email,
password,
firstName,
lastName,
profileType,
platformPreferences,
role,

} = req.body;

const hashedPassword = bcryptjs.hashSync(password, 10); //
Hash the password

const newUser = new User({
username,
email,
password: hashedPassword,
firstName,
lastName,
profileType,
platformPreferences,
role,
}); // Create a new user with additional fields

try {
await newUser.save(); // Try to save the new user

const token = jwt.sign({ id: newUser._id },
process.env.JWT _SECRET); // Create a token

const { password: _, ...userData } = newUser.toObject();
// Prepare user data excluding the password

res
.cookie("access_token", token, { httpOnly: true }) //
Set the token in cookies
.status(201)
.json(userData); // Send user data as response
} catch (error) {

12



}s

next(error); // Send error to error handler

Code snippet of a sign-up function demonstrating user registration with password
hashing and jwt token assignment in a Node.js environment.
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F API Data Retrieval

async function fetchAndUpdateDatabase() {
const response = await axios.get(

“https://data.vinnova.se/api/ansokningsomgangar/2022-01-01",

{
headers: { Accept:

"application/vnd.vinnova.opendata.2.1+json" }, // Ensure
correct API

}
)5

JavaScript Function Utilizing Axios for API Data Retrieval
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G Survey

Funds & Co User Test

1. Test Goals

Objective: To evaluate the usability, effectiveness, and user satisfaction of the digital
platform that matches startups with public sector funding

e Usability: Determine how easily users can navigate the platform and perform

tasks.

e Effectiveness: Measure how well the platform matches startups with relevant
funding opportunities.

e User Satisfaction: Gauge users' satisfaction with the interface and the
matchmaking process.

2. Testers Selection

Criteria for Selection:

e Demographics: Include a diverse group of testers from various backgrounds in
the startup ecosystem (e.g., founders, co-founders, and startup team members).

e Experience Level: Mix both novice and experienced users in startup financing to
assess the platform’s utility across different levels of expertise.

e Technical Proficiency: Ensure some variation in technical proficiency to
evaluate the platform’s accessibility and ease of use.

Number of Testers: Aim for 5-10 testers to provide a range of insights while keeping the
test manageable.

3. Tasks for Users

Each task should be designed to test specific functionalities of the platform and gather
insights on user behavior and performance.

Task 1: Understanding the platform as a whole
e Goal: To evaluate the time taken to understand what service is provided by the
platform
e Steps: Explain what the page does and what value it could provide

Task 2: Account Creation and Profile Setup
e Goal: Assess the ease of creating an account and setting up a startup profile.
e Steps: Register an account, complete the profile with information, and create a
project (you could fill it with dummy data).
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Task 3: Applying for Funding
e Goal: Evaluate the search functionality and the relevance of the structure of
calls.
e Steps: Perform different keyword filters, and review the list of suggested
funding calls

Task 4: Using Recommendations and Alerts
e Goal: Evaluate how easy the information is to understand and the understanding
of the criteria for funding opportunity
e Steps: Choose a funding opportunity and understand What you can get money
for and, Who you need to be to get the funding

Task 5: Accessing Support and Resources
e Goal: Test the relevance of the recommendation the user archives.
e Steps: For your created project, achieve so you get recommendations for that
project

4. Metrics to Collect

Task Completion Rate: Whether the user can complete the tasks.

Time on Task: How long it takes to complete each task.

Error Rate: Number of errors made during task execution.

User Satisfaction: Gather feedback through post-task and post-test surveys
focusing on ease of use, interface intuitiveness, and overall satisfaction

5. Test Plan

Preparation:
e Recruit Testers: Based on the criteria outlined.
e Prepare Test Materials: Including consent forms, task descriptions,
questionnaires for feedback, and technical setup for recording sessions.

Execution:

e Conducting the Test: Arrange individual sessions (either remotely or in a
controlled environment). Brief the testers about the process, observe them
during the test, and record their interactions.

e Debrief: Collect immediate feedback through a structured interview or
questionnaire after the test.

Post-Test:

e Data Analysis: Analyze the data collected to assess usability, effectiveness, and
satisfaction.

e Report: Compile findings into a comprehensive report detailing strengths,
weaknesses, and areas for improvement.

Timeline:
e Plan and prepare the test over 1-2 weeks.
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e Conduct testing in 1 week.
e Analyze results and prepare the report in 1-2 weeks.
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H Reconstructed call

Home Projects calls Collabs News About

# Calls > Omstalining till ett héllbart och biobaserat samhé, Energimyndigheten

Omistdllning till ett hallbart och biobaserat samhdaille

Nu kan du 4 bidrag fér att bygga upp ny kunskap eller ta fram nya
16sningar som kan péskynda omstallningen till ett hallbart och
biobaserat samhalle.

Finansierings mangd:
Cirka 70 miljoner kronor

Vem kan séka

Beskrivning * Foretagsdrivna innovationsprojekt:

féretag som utvecklar biobaserade
Utlysningens syfte r att ka forstaelsen for biomassans, bioenergins Iesningar med stor export- och

och bioekonomins roll i energi- och klimatomstaliningen genom att kommersialiseringspotential och med
fokusera pa systemidsningar, hallbara véirdekedjor och 6kad e

Finansierings mangd:
Cirka 70 miljoner kronor

Vem kan s6ka

Beskrivning Foretagsdrivna innovationsprojekt:
foretag som utvecklar biobaserade

Utlysningens syfte ar att oka forstaelsen for biomassans, bioenergins Iésningar med stor export- och

och bioekonomins roll i energi- och klimatomstaliningen genom att kommersialiseringspotential och med
fokusera pa systemidsningar, hallbara vérdekedjor och dkad relevant bidrag till energi- och

Klimatomstaliningen.
resurseffektivitet.

« Projekt ledda av juniora forskare.

« Tvarvetenskapliga projekt dar

L humaniora och samhalisvetenskapliga
Vad du kan séka for discipliner ocksd ingdr.
« Okad forstaelse for biomassans roll i et vidare industri- respektive energisystemperspektiv.
« Ny kunskap om hur styrmedel, regelverk och beteenden paverkar bioekonomin och det komplexa samspelet i energisystemet.
« Attframja energi- och kimatomstaliningen genom industriell fornyelse, nya biobaserade losningar eller hdlloara vardekedjor.

* Projekt mellan aktérer och sektorer som
préaglas av en tydlig och andamélsenlig
samverkan, till exempel mellan
akademi, forskningsinstitut, offentlig

. sektor och naringsliv.

Utgivare: Energimyndigheten ing

« Projekt som pd ett systemévergripande
satt studerar samspelet med 6vriga
energisystemet (till exempel med
elsystemet, vérmesystemet och
transportsektorn).

An example of how public funding opportunity (call) looks on our website
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Github

Link to our Github, which makes all our results and tests reproducible :

https://github.com/QuokkaMain/Funds-Co
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