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1. Introduction

1.1. Background of the solution development

The Al-Powered Funding Call Matcher was developed in response to the growing need
for SMEs and innovation stakeholders to access funding opportunities more
efficiently. Identifying relevant EU, national, and cascade funding calls is often a time-
consuming and resource-intensive process, requiring users to search across multiple
platforms, websites, and databases. This manual approach can lead to missed
opportunities, outdated information, and significant administrative burden,
particularly for SMEs with limited staff and resources.

To address these challenges, the solution was designed as an automated system for
collecting, processing, and presenting funding opportunities from multiple trusted
sources. The backend infrastructure continuously retrieves and updates funding call
information through automated data collection mechanisms and stores the data in a
structured NoSQL database. This enables the platform to maintain an up-to-date
repository of funding opportunities while ensuring scalability and efficient data
management.

In addition to automated data collection, the solution incorporates Al-supported
search and matching functionalities that help users identify funding opportunities
relevant to their business activities, innovation goals, and development priorities. By
combining automated data aggregation, intelligent filtering, and Al-assisted
recommendations, the Al-Powered Funding Call Matcher significantly reduces the
time required to search for funding opportunities and provides users with a more
comprehensive, reliable, and user-friendly funding discovery process.

1.2. Aim of the solution development

The aim of the Al-Powered Funding Call Matcher development was to create a smart,
automated, and user-friendly platform that simplifies access to funding opportunities
for SMEs and other innovation stakeholders. The solution was designed to overcome
the challenges associated with manually searching and monitoring funding calls by
providing a centralized and continuously updated database of opportunities from
multiple funding sources.

A key objective was to enable automated daily updates of funding information,
ensuring that users have access to the most recent and relevant opportunities. In
addition, the platform was developed to incorporate Al-powered matching
capabilities that can identify and recommend funding calls based on user profiles,
business activities, sectors, innovation priorities, and search preferences.
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The solution also aims to provide advanced multidimensional filtering and search
functionalities, allowing users to efficiently narrow down funding opportunities
according to criteria such as sector, funding programme, budget, eligibility
requirements, status, and application deadlines. To improve accessibility and user
experience, the platform includes an intuitive interface designed for users with
varying levels of experience in funding searches.

Furthermore, the development aimed to integrate a virtual Al assistant based on
Large Language Model (LLM) technology, enabling users to interact with the platform
through natural language queries, receive contextual recommendations, discover
relevant funding opportunities more easily, and obtain guidance throughout the
funding identification process. Overall, the solution seeks to reduce the time and
effort required to identify suitable funding opportunities while increasing the
effectiveness and quality of funding-related decision-making.

The aim is to deliver a smart, automated platform enabling daily updated funding
databases, intelligent Al matching, multidimensional filtering, a user-friendly interface
and integrated virtual assistant (LLM).

1.3. Beneficiaries

The primary beneficiaries of the Al-Powered Funding Call Matcher are small and
medium-sized enterprises (SMEs) seeking easier access to national, European, and
cascade funding opportunities to support their innovation, digitalization,
sustainability, and growth activities. The solution is particularly valuable for SMEs with
limited resources and experience in monitoring funding programmes, as it reduces
the time and effort required to identify relevant opportunities.

In addition to SMEs, the solution benefits research organizations and universities by
facilitating the identification of funding opportunities for research, innovation,
technology transfer, and collaborative projects. Public authorities and public bodies
can use the platform to monitor funding programmes relevant to regional
development initiatives and policy implementation.

The Al-Powered Funding Call Matcher also supports innovation hubs, technology
parks, clusters, business support organisations, and regional development agencies
that provide advisory and funding support services to companies and other
stakeholders. By offering a centralized, continuously updated, and Al-enhanced
funding discovery platform, the solution strengthens the capacity of intermediary
organisations to guide beneficiaries towards suitable funding opportunities and
increases the overall efficiency of the innovation support ecosystem across the
Danube Region.
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Photo 1: Logo Al-Powered Funding Call Matcher
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Photo 2: Al-Powered Funding Call Matcher Integrated into B2GreenHub Platform
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2. Technical specification of the solution

2.1. Solution Description (key features and benefits)

Key features and benefits: automated scraping + APl data retrieval, daily updating
(interval configurable), filtering by industry, status, budget, deadline, Al chatbot for
keyword extraction, semantic search, Friendly React frontend and administrative
management panel.

2.2. System Architecture Overview

Architecture includes:

Backend: Java + Spring Boot

- Database: MongoDB

- Frontend: React

- Containerisation: Docker images + docker-compose

- Al model integration: OpenRouter API (Mistral-7B-instruct model)

2.3. Technology Stack (Programming Languages, Frameworks, Databases, etc.)

1. Programming Languages
These are explicitly used in the implementation:
a) Java
o Used for the backend application.
o Powers the Spring Boot framework and backend logic.
« Handles data processing, scraping orchestration, REST API endpoints.
b) JavaScript
o Used for the frontend (React application).
o Supports Ul interactions, filtering logic, rendering components.
2. Frameworks
Higher-level structures built on programming languages:
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o Backend framework for REST API, scraping orchestration, system services.

» Handles routing, business logic, and integration with MongoDB.

b) React (JavaScript Framework/Library)

« Frontend UI, filters, search interface, list/grid view rendering.

« Used for building interactive web application.

3. Databases

a) MongoDB (NoSQL Document Database)
o Stores all scraped or fetched funding calls.

o Stores admin settings (password hash, encrypted API keys).

o Used through a Docker container.

4. Infrastructure & Deployment Technologies

a) Docker
« Used to containerize: Backend, MongoDB, Frontend.

o Ensures reproducible deployment environments.

b) docker-compose

e Used for orchestrating multi-container services:

Initialization script.
c) REST API Architecture
« Backend exposes multiple REST endpoints:

O

(@]

O

O

Listing retrieval
Scraping triggers
Authentication

LLM queries

5. External Services & Integrations

a) OpenRouter API (LLM Integration Layer)

Backend,

o Used for: extracting keywords, semantic search, query expansion

« Routes requests to Mistral-7B-Instruct model.
b) Mistral-7B-Instruct (LLM Model)

MongoDB,
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o Used for natural language processing tasks.
o Accessed via OpenRouter.
c) External Data Sources (for scraping/fetching)
o cascadefunding.eu
o hub.getonepass.eu
e ec.europa.eu (Funding & Tenders Portal)
6. Security
o AES Encryption: used for encrypting stored API keys.
o ProperPassword Hashing: used for administrator password storage.

2.4. Deployment Environment (Cloud, On-Premises, Hybrid)

Deployment Environment: On-Premises

Description: The system is deployed and operated within the organization’s own
infrastructure. All servers, networking equipment, and data storage are hosted
locally, giving the organization full control over security, maintenance, and data
management.

3. Installation & Setup

3.1. Prerequisites (Hardware, Software, Network)

a) Hardware

The integration runs on a dedicated server that is provisioned with the
appropriate resources, including sufficient CPU power, RAM, and disk space.

b) Software Requirements
- Docker: Used to run containers for backend, database, and frontend.
- docker-compose: Used to orchestrate multi-container deployment.

- MongoDB tools: Only required if resetting admin passwords manually inside
the Mongo container.

¢) Network Requirements
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Outbound internet access for:
- Fetching data from: cascadefunding.eu, hub.getonepass.eu, ec.europa.eu
- Optional: OpenRouter API for LLM features.

Inbound access:
- Custom port for frontend (assigned by user)
- Backend default port: 8080

3.2. Installation Steps
Installation is performed entirely using Docker.
Step 1 — Prepare the docker-compose file (backend + database)

1. On the server where you will run the application, create a file named docker-
compose.yml.

o Copy the docker - it defines 3 services: mongo (MongoDB database), backend
(SmartSearch backend), mongo-seed (initialisation of the database).

services:
mongo:
image: mongo:8.0
container_name: mongodb
volumes:

- mongo_data:/data/db
restart: always
healthcheck:

test: ["CMD", "mongosh", "--eval", "db.adminCommand('ping')"]

interval: 10s

timeout: 5s

retries: 5

start_period: 30s

backend:
10
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image: matickuhar/smartsearch-backend:11.0
platform: linux/amd64
container_name: smartsearch-backend
volumes:

- backend_output:/app/output

- shared_init:/app/mongo-init
ports:

- "8080:8080"
depends_on:

mongo:

condition: service_healthy

restart: always

mongo-seed:
image: mongo:8.0
depends_on:
backend:
condition: service_started
mongo:
condition: service_healthy
volumes:
- shared_init:/mongo-init
entrypoint: ['sh", "/mongo-init/init.sh"]
restart: "no"

volumes:
mongo_data:
shared_init:
backend_output:
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2. If needed, adjust:

o published ports (e.g. 8080:8080 for the backend),
« volume definitions (paths where data is stored),
e container names.

3. Save the docker-compose.yml file in the directory from which you will run the
deployment commands

Step 2 — Build and Start the Backend & Database
Run the following commands in the directory containing docker-compose.yml:
docker-compose build
docker-compose up -d
This will:

e Launch MongoDB

o Launch the backend (Spring Boot)

« Run the initialization container for database seeding
Step 3 — Deploy the Frontend Application
Once the backend is running on port 8080, deploy the frontend:
docker run -d -p <Frontend Port>:80 \
-e API_URL="<Backend Host>:<Backend Port>" \
matickuhar/smartsearch-frontend:11.0
Replace:

o <Frontend Port> with a port where users will access the Ul

e <Backend Host>:<Backend Port> with backend address (default:
localhost:8080)

Step 4 — Access the Applications

Frontend (User Interface)

Navigate to:
http://<server-address>:<Frontend Port>
Management Panel (Administrator Interface)
Navigate to:

12
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http://<server-address>:<Frontend Port>/management
On first login:
o System will ask to create the admin password
Step 5 — Configure the System (Initial Setup)
After installation, administrators should configure:
1. Set admin password
Required at first access to /management.
2. Configure scraping intervals
Via the Management Panel.
3. Optional: Add OpenRouter API key
For full Al functionality:
o Go to/management
o Paste APl key
o Press Save

3.3. Configuration and Setup Guidelines

a) Admin Password Setup

« Automatically required first visit to /management.

o Stored using proper password encoding.

« Reset by deleting management_auth collection in MongoDB.
b) Al Key Configuration

« Optional OpenRouter key can be saved via the panel.

o System encrypts it using AES before saving.

c) Scraping Interval Setup

o Adjustable in the management panel.

13
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4. User Guide

41. Logging In & User Authentication

- Normal users: No login required
- Admin: must set and enter password on first visit to /management
- Password stored using proper password encoding

4.2. Core Functionalities (Step-by-Step)

- Filters: Industry, Status, Budget, Deadline
- Al assistant for keyword extraction

- Quick search

- List view & grid view

4.3. User Roles & Permissions

Unregistered/normal users: access all functionalities, except management console
Administrative user: access to the management console

5. System Administration

5.1. User Management

The only available user management feature: setting or resetting admin password.

5.2. Data Backup & Recovery

The platform provides reliable data backup and recovery mechanisms, ensuring that
all critical information is regularly backed up and can be restored in case of data
loss, system failure, or unexpected incidents.

5.3. Security Settings & Access Control

Confirmed:
- Password hashing

14
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AES-encrypted API keys
Management panel login
Docker container isolation
HTTPS usage

Session expiry

6. Integration & APl Usage

6.1.

6.2.

6.3.

Available APls & Endpoints
Listing display endpoints

Scraper activation endpoints
EC API fetch endpoints

Auth endpoints

LLM query endpoint

Integration with Third-Party Systems

CascadeFunding.eu (scraper)
GetOnePass Hub (scraper)
EC Funding & Tenders (API)
OpenRouter (LLM)
Embedded with iframe

Data Exchange & Formats
JSON API responses
MongoDB document structure

Encrypted API keys

15
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7. Expected Impact of the solution

The Al-Powered Funding Call Matcher is expected to improve SMES’ access to cascade
funding opportunities by providing a faster, more efficient, and more structured
approach to identifying relevant funding calls. By aggregating opportunities from
multiple funding sources (3) and applying Al-supported search, filtering, and matching
functionalities, the solution reduces the time and effort required to identify suitable
funding opportunities and helps users focus on calls that align with their business
activities, innovation objectives, and development priorities. Within the Danube DNA
project, the solution is expected to be piloted by at least 6-10 SMEs. Based on pilot
testing, the Al-Powered Funding Call Matcher is expected to reduce the time required
to identify relevant funding opportunities by at least 1-2 hours per search cycle,
enabling SMEs to focus more resources on innovation, project development, and
business growth activities.

The solution is expected to increase the visibility and accessibility of funding
opportunities for SMEs across the Danube Region, particularly for companies with
limited experience in funding searches or insufficient resources to continuously
monitor multiple funding platforms. Through Al-assisted recommendations and
intelligent search functionalities, users can obtain a broader and more targeted
overview of available funding opportunities, leading to more informed decision-
making and increased participation in funding programmes.

7.1. Conclusions from the first Pilot Action implementation of the solution
(Pomurje Technology Park — Slovenia)

Pilot actions demonstrated that the Al-Powered Funding Call Matcher is a valuable
and effective solution for helping SMEs identify relevant cascade funding
opportunities in a faster, more efficient, and structured manner. The solution was
successfully validated with four (4) SMEs from different sectors, all of which registered
on the B2GreenHub platform and actively tested the tool's key functionalities. The
pilot confirmed that the relevance and quality of funding recommendations
significantly improve when SMEs receive tailored onboarding support and guidance
in defining their business activities, development priorities, and funding needs.

The pilot further demonstrated that Al-supported funding matching can substantially
reduce the time and effort required to identify suitable funding opportunities while
providing SMEs with a comprehensive overview of calls available from multiple
funding sources. By simplifying the search process and improving access to relevant

16
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information, the solution enabled participating SMEs to approach funding
opportunities in a more strategic and informed manner.

An additional outcome of the pilot was the successful introduction and validation of
the Al Proposal Preparation Toolkit. The toolkit supported SMEs in transforming
identified funding opportunities into concrete project concepts by providing
structured prompts and practical guidance for developing objectives, activities,
expected results, impact statements, and budget justifications. Participating SMEs
reported that the toolkit simplified the early stages of proposal development, reduced
the effort required to prepare application content, and increased their confidence in
structuring project ideas and funding applications.

By combining Al-supported funding opportunity identification with Al-assisted
proposal preparation, the pilot delivered an integrated end-to-end support process
for SMEs. The results indicate that such a combined approach can strengthen SME
readiness for funding applications, improve the quality of project concepts, and
increase the potential for successful participation in future national and European
funding programmes.

7.2. Conclusions from the second Pilot Action implementation of the solution
(IT&C Cluster "Lower Danube" — Romania)

Three SMEs with deliberately different profiles were selected, a micro-enterprise, a
digital agency and an EU-funds consultancy, so that the solution could be tested in
distinct business situations. The main conclusions for each pilot are presented below.

e GIV BOATS (GIV BOAT MIU SRL) is a one-person micro-enterprise that offers
boat tours on the Lower Danube and in the UNESCO Danube Delta and wants
to digitalise the experience through a multilingual audio-guide app. The most
important factor in this pilot was reframing the company from a simple boat-
tour provider into a digital Danube heritage experience. Once the activity was
described in everyday language in the Ask Al mode, the tool brought up
relevant creative-industry and heritage calls and proposed keywords that
helped narrow the search. The Matcher identified the CR.EU.IN Heritage
Eurocluster call as a good fit, and the Al Proposal Assistant then helped
structure the project concept into a full intervention logic and work packages.
ITCLD concludes that the solution can take even a very small enterprise all the
way to a concrete, submitted application, an outcome the owner confirmed he
would not have reached on his own.

e NEXLOC SRL is a digital agency in Galati, active since 2014 in web development
and event management, that wants to expand its services across the Danube

17
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corridor. Its main difficulty was the slow, manual screening of many scattered
European and national programmes, without a dedicated funding specialist.
With the solution, NEXLOC obtained a ranked and filterable shortlist in a single
session, covering Digital Europe, Creative Europe, Horizon Europe Cluster 4,
Interreg Danube Region and national PNRR/POR Sud-Est schemes, and then
used the Al Proposal Assistant to shape its growth idea into a structured
concept with intervention logic and work packages. ITCLD concludes that the
solution effectively turns an early growth ambition into a clear funding pipeline
and a concept ready for submission, while greatly shortening the preparation
time.

e RENDAR MANAGEMENT SRL is an EU-funds consultancy whose capacity is
limited by two things: the slow screening of calls for each client and the time
needed to draft proposals. Instead of preparing a project of its own, RENDAR
used the solution as both a user and a multiplier. It used the Matcher to pre-
screen eligible calls quickly for each client, and the Specialised Al Proposal
Development Consultant to design a new service that it can offer, the Al-
Assisted Proposal Health Check, which reviews a client's application before
submission. RENDAR was careful to use the tools without exposing its client
portfolio, in order to protect confidentiality. ITCLD concludes that, through
intermediaries of this kind, the solution has a strong multiplier potential,
allowing consultancies to serve more clients, faster and more consistently,
while keeping the final judgement with their own experts.

Taken together, the 3 pilots led to several shared conclusions. The efficiency gains
were confirmed in practice: search time fell from hours to minutes, more eligible calls
were found per session, and concept drafting was reduced from days to a single
guided session, although these figures still need to be validated on larger samples.
The pilots also pointed to a number of factors that make the difference, namely
reframing the business profile before searching, describing the need in plain language
and then refining it with the filters, keeping the human expert involved in the final
eligibility decision, which is especially important for intermediaries, acting early on
calls that are still forthcoming, and the support that ITCLD provided with onboarding
and with phrasing the queries.

The feedback from the SMEs was positive. All 3 rated the relevance of the content and
the quality of the facilitation between 4 and 5 out of 5 and said they intend to keep
using the solution. Their suggestions were specific and practical: GIV BOATS would
have liked more concrete examples from river tourism and events, NEXLOC asked for
online follow-up sessions and a channel for sharing good practice, and RENDAR
requested materials in English for its international clients and an up-to-date list of
active calls.

18
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A few points should be addressed before a wider roll-out. The quantitative estimates
need to be confirmed on larger samples, the funding-call database has to be kept
current and ideally available in several languages beyond the lifetime of the project,
and a clear approach to confidentiality should be standard for intermediaries that
handle client data.

Overall, the second Pilot Action implementation shows that the solution is mature,
useful and sustainable, and that it produced real and distinct results for each of the
three participating SMEs: a submitted application, a concept ready for submission and
a new service ready for the market. On this basis, ITCLD recommends the solution for
wider use across the Danube Region and includes these conclusions in the
consolidated lessons learned and in the further development of the joint solution.

7.3. Conclusions from the third Pilot Action implementation of the solution
(SERDA — Bosnia and Herzegovina)

The pilot implementation in Bosnia and Herzegovina demonstrated that the Al-
Powered Funding Call Matcher is a practical and user-friendly tool for supporting
SMEs in the identification of relevant funding opportunities. The pilot confirmed that
the solution can significantly reduce the time and effort required to search for suitable
funding calls, while improving the visibility of available EU and other funding
programmes.

Participating SMEs highlighted that the tool helped them better understand the
funding landscape, identify opportunities aligned with their business priorities, and
improve their readiness for future project development. The Al-based matching
functionality proved particularly valuable in filtering and prioritizing funding
opportunities relevant to specific business sectors and investment needs.

The pilot also showed that the greatest benefits are achieved when the solution is
combined with guidance and support from business support organisations, which can
help SMEs interpret results and transform identified opportunities into concrete
project ideas. Overall, the pilot confirmed the relevance, usability, and transferability
of the solution and demonstrated its strong potential for wider deployment across
the Danube Region. The solution contributes to increased SME awareness of funding
opportunities, improved access to innovation support instruments, and enhanced
capacity for strategic planning and investment preparation.

19
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8. Development team and contributing partners

The Al-Powered Funding Call Matcher was developed by Pomurje Technology Park
(PTP) in cooperation with an external contractor, the Faculty of Electrical Engineering
and Computer Science (FERI), University of Maribor, which was responsible for the
technical development and implementation of the solution to the B2GreenHub
platform. Pomurje Technology Park coordinated the development process, defined
the functional requirements, contributed domain expertise related to SME funding
needs, and supported the testing and validation of the solution.

The development process was carried out in close cooperation with several Danube
DNA project partners. Throughout the design, development, and testing phases,
Pomurje Technology Park worked closely with IT&C Cluster Lower Danube (Romania),
which actively contributed feedback, user requirements, and testing inputs to
improve the functionality and usability of the platform. Continuous coordination was
also maintained with the Lead Partner, the Faculty of Technical Sciences, University of
Novi Sad (FTN Serbia), to ensure alignment with the overall project objectives,
methodology, and expected outputs.

The pilot implementation and validation of the solution were conducted jointly by
Pomurje Technology Park (Slovenia), IT&C Cluster Lower Danube (Romania), and
SERDA - Sarajevo Economic Region Development Agency (Bosnia and Herzegovina).
Each partner tested the solution with SMEs in their respective regions, collected user
feedback, assessed the relevance of funding recommendations, and identified
opportunities for further improvement. Regular meetings, consultations, and
exchanges of experiences among the partners enabled continuous refinement of the
solution and ensured that it addressed the needs of SMEs across different sectors and
countries within the Danube Region.

This collaborative, transnational approach contributed significantly to the successful
development and validation of the Al-Powered Funding Call Matcher and enhanced
its transferability, usability, and long-term relevance for SMEs throughout the Danube
Region.
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