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1. Create a sense of urgency: Demonstrate to leadership the technological lag 

behind competitors or the critical cybersecurity risks inherent in legacy systems. 
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2. Form a guiding coalition: Build a powerful cross-functional group consisting 

of lead IT architects and business leaders. 

3. Develop an IT vision: Clearly model and visualize the enterprise's target 

architecture ("to-be" architecture). 

4. Communicate the vision: Explain the benefits of new systems to staff in terms 

of clear business value, avoiding excessive technical jargon. 

5. Empower employees for broad-based action: Provide employees with the 

necessary access rights, licenses, and appropriate technical training. 

6. Generate short-term wins (MVP): Quickly launch a Minimum Viable Product 

(e.g., deploying a simple reporting bot) to visually demonstrate initial positive results. 

7. Consolidate gains (Scaling): Strategically scale cloud infrastructure or 

successful Agile practices to other organizational units. 

8. Institutionalize change: Deeply embed new IT practices (daily stand-ups, 

automated testing, CI/CD processes) into the daily corporate culture. 

 

 



International collective monograph on the topic: 
SCIENCE AND EDUCATION IN THE THIRD MILLENNIUM: information technology, education, law, psychology, social 

security and work, management 
92 

 

 

 

 



International collective monograph on the topic: 
SCIENCE AND EDUCATION IN THE THIRD MILLENNIUM: information technology, education, law, psychology, social 

security and work, management 
93 

 

 

 

 

 

 

 

 

 

 



International collective monograph on the topic: 
SCIENCE AND EDUCATION IN THE THIRD MILLENNIUM: information technology, education, law, psychology, social 

security and work, management 
94 

 

 

 

 

 

 

 



International collective monograph on the topic: 
SCIENCE AND EDUCATION IN THE THIRD MILLENNIUM: information technology, education, law, psychology, social 

security and work, management 
95 

 

The "Digital Decade" program structures infrastructure development around 

specific, measurable technological metrics. For the IT sector, the most critical focus is 

the development of secure and high-performance digital infrastructure, as cloud 

services, artificial intelligence, and big data cannot function without the appropriate 

hardware foundation. 

The European infrastructure strategy is based on three technological pillars 

: 

 Transition to 5G Standalone (SA) and Gigabit Networks: The goal implies 

not just expanding coverage, but a qualitative transition from Non-Standalone 

networks (which use a 5G radio interface but rely on an legacy 4G/LTE core) to "pure" 

5G SA (Standalone Architecture). For enterprise IT systems, this is critical, as only SA 

architecture can provide Ultra-Reliable Low-Latency Communication (URLLC) and 

Massive Machine Type Communications (mMTC). Without this, the deployment of 

full-scale real-time industrial digital twins or autonomous industrial robotics is 

impossible. 

 Edge Computing: The European vision entails the deployment of over 

10,000 climate-neutral edge nodes by 2030. This fundamentally changes the paradigm 

of classic cloud computing. Instead of transmitting petabytes of raw data from IoT 

sensors to centralized data centers (which overloads the network and creates latency), 

data processing and the execution of ML models will occur locally, directly at the 

"edge" of the network. This significantly enhances cybersecurity (as data does not leave 

the enterprise perimeter) and the response speed of autonomous systems. 

 Hardware Independence (Chips Act): Overcoming reliance on 

microprocessor imports by doubling the EU's share in global semiconductor 

production. The development of this infrastructure is a mandatory prerequisite for 

supporting the growing computational needs of Large Language Models (LLMs) and 
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for the implementation of next-generation cryptography (Post-Quantum Cryptography) 

in financial and government registries. 

One of the most powerful tools of EU influence on the global IT market is the 

so-called "Brussels Effect"  the ability to export its regulatory standards to the global 

level. A modern IT architect can no longer design systems in a vacuum; database and 

information flow architectures must be developed according to the principles of 

"Privacy by Design" and "Security by Design". 

In addition to the basic GDPR regulation, which has already changed approaches 

to managing relational databases, the new European "Digital Rulebook" includes three 

revolutionary legislative acts that directly dictate technological requirements 

: 

 Data Act: This regulation fundamentally changes the architecture of Internet 

of Things (IoT) solutions and cloud services. Historically, telemetry data generated by 

industrial equipment (e.g., turbines or tractors) was locked by manufacturers in 

proprietary formats (Vendor Lock-in). The Data Act legally obliges manufacturers to 

create Open APIs so that equipment owners can easily transfer this data to independent 

analytical systems or repair services. Furthermore, the act strictly limits "egress fees" 

charged by cloud providers, which encourages developers to move from single-cloud 

architectures to more resilient multi-cloud ecosystems. 

 AI Act: This establishes the world's first strict risk-based approach to 

algorithms. If a company develops an AI-based IT system classified as "high-risk" 

(e.g., medical software, biometric identification, or HR recruitment algorithms), it must 

implement complex MLOps pipelines. The law requires perfectly documented datasets 

(free from bias), the implementation of "Explainable AI" systems (capable of 

explaining their decisions), and the guarantee of an architectural "Human-in-the-loop" 

mechanism that allows an operator to take control of the algorithm at any moment. 

 DSA and DMA (Digital Services Act and Digital Markets Act): These acts 

are aimed at systemic technology giants, or "Gatekeepers." They require technical 

interoperability from messengers (the ability for a user of one app to send an encrypted 
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message to a user of another) and prohibit marketplaces from engaging in algorithmic 

self-preferencing. 

Despite powerful initiatives, Europe is witnessing a dangerous "two-speed" 

digitalization: a colossal gap in the adoption of advanced IT between large 

multinational corporations and small and medium-sized enterprises (SMEs). The 

response to this problem is the concept of the "Twin Transition," which postulates an 

inseparable link between deep digital transformation and environmental sustainability 

goals (the Green Deal). In this paradigm, information technology is seen not merely as 

a tool for cost optimization, but as the only possible mechanism for monitoring carbon 

footprints and building a circular economy. 

Key IT tools that ensure the implementation of the Twin Transition include 

: 

 Digital Product Passport (DPP): This is a standardized electronic record 

(accessible via QR code, NFC, or RFID tag) that contains an exhaustive array of data 

regarding the entire product lifecycle: origin of materials, production energy intensity, 

repair instructions, and disposal methods. From an architectural perspective, the 

implementation of DPP requires enterprises to adopt distributed ledger technologies 

(Blockchain / DLT) to ensure data immutability and to build secure APIs for sharing 

this information across the entire supply chain. 

 Digital Twins: The use of complex mathematical models and virtual replicas of 

physical objects for predictive simulation. For instance, in construction or the agro-

industrial sector, IoT sensors transmit information in real-time to a cloud-based digital 

twin, which optimizes electricity or water consumption using machine learning 

algorithms, allowing environmental goals to be achieved through software-based 

methods alone. 
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A comprehensive analysis of the European Digital Decade architecture 

demonstrates that the EU's regulatory and infrastructure landscape shapes the most 

stringent yet simultaneously the most progressive requirements for corporate IT system 

development in the world. 

Based on this analysis, five infrastructural imperatives can be identified for IT 

architects and digital transformation leaders: 

1. Migration to an Open Ecosystem (API-First Design): Given the requirements 

of the Data Act, the era of closed, proprietary systems is coming to an end. All new IT 

solutions (from ERP to industrial scheduling systems) must be designed on an API-

First principle, ensuring free and secure data export upon the client's request. 

2. Transition to Edge Architectures: Centralized cloud monoliths are gradually 

losing efficiency in industry. Deployment strategies must focus on hybrid models 

where critical analytics and machine vision operate on peripheral servers (Edge Nodes) 

using private 5G networks. 
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3. Compliance with MLOps and AI Act principles: Artificial intelligence 

integration can no longer be chaotic. Algorithms require transparent, documented 

development pipelines (MLOps), continuous auditing of dataset bias, and the 

implementation of technical mechanisms for undeniable human oversight. 

4. Implementation of IT for Sustainability (Green IT): Enterprises must adapt 

their IT infrastructure to support Digital Product Passports (DPP), which requires 

integration with distributed ledger technologies (DLT) and IoT for precise carbon 

footprint monitoring throughout the entire supply chain. 

5. Multi-Cloud Resilience: To avoid infrastructural monopolism and ensure 

compliance with European cybersecurity directives, corporate architecture must be 

based on containerization (e.g., Kubernetes), which allows systems to migrate 

seamlessly between different cloud providers in the event of critical failures or 

cyberattacks. 
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The analysis of the evolution of automation technologies confirms a fundamental 

transition from rigid algorithm programming to the implementation of self-learning, 

agentic IT systems. Modern enterprise architecture requires not merely the 

optimization of individual functions, but the construction of an end-to-end digital 

pipeline, where data circulates seamlessly between operational technologies, cloud 

applications, and AI algorithms. 

Based on the analysis performed, five strategic imperatives for designing 

intelligent management systems have been formulated: 

1. The Process Mining Imperative as a Zero Stage: Any large-scale automation 

project (RPA implementation or ERP upgrade) must non-alternatively begin with 

instrumental process log analysis (Process Mining). Blind automation based on 

subjective personnel interviews only leads to the scaling of architectural errors. 

2. Transition to Multi-dimensional Analytics (OCPM): Given the complexity 

of the ecosystem, corporations must design their databases incorporating the Object-

Centric Process Mining concept, which allows AI to analyze interrelationships between 

hundreds of different entities (from invoices to containers) within a unified relational 

space. 
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3. Replacing Rigid Scripts with Agentic AI: IT directors should plan a gradual 

migration from classic RPA bots relying on UI parsing to autonomous AI agents that 

interact with systems exclusively through stable, versioned APIs. 

4. IT and OT Convergence via Edge Computing: In the manufacturing sector, 

the architectural wall between office servers and industrial equipment must be 

dismantled. Computational power should be deployed at the edge, ensuring 

millisecond latency for the operation of digital twins. 

5. Human-in-the-Loop Architecture: When designing autonomous decision-

making systems, IT architects are obligated to incorporate robust mechanisms for 

human oversight. System interfaces must ensure the transparency of algorithmic 

conclusions (Explainable AI) and provide the operator with the ability to instantly 

override control in the event of anomalies. 
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The architectural analysis conducted confirms that modern ERP systems, 

combined with cryptographically secured electronic document management, form an 

indispensable digital foundation for the functioning of any resilient business. 

Technological stagnation on legacy platforms is no longer merely a matter of lost profit 

 it is a direct threat to the enterprise's cybernetic and legal security. 

Based on this technical overview, five strategic imperatives for the design and 

integration of management systems have been formulated: 

1. Emergency migration from Legacy systems: The abandonment of Russian 

software (1C/BAS) must be viewed by management as a priority cybersecurity project. 

Migration to modern platforms (SAP, IT-Enterprise, Odoo) is a critical prerequisite for 

integrating advanced analytics and AI tools. 

2. Application of ETL methodology during transition: The database migration 

process must necessarily include a stage of algorithmic cleansing, deduplication, and 

data normalization. Direct database transfer is prohibited, as it preserves past 

architectural errors within the new system. 

3. Priority of openness and API-First design: When selecting any corporate 

software, the primary technical criterion must be the availability of comprehensively 

documented open APIs. Closed-architecture systems that block data export are 

unacceptable in the modern ecosystem economy. 

4. Implementation of data buses (ESB) for scaling: IT directors must transition 

from chaotic point-to-point integrations to the use of centralized message brokers (such 

as Apache Kafka), which ensures asynchronicity, reliability, and the independent 

scalability of each microservice. 

5. Total cryptographic identification: EDM (Electronic Document Management) 

systems must evolve from simple document repositories into a unified gateway of trust, 

where every transaction, counterparty action, or database request is validated using a 

Qualified Electronic Signature (QES) or PKI infrastructure. 
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The global information technology landscape has approached a singularity point, 

where disparate innovations (AI, open APIs, cloud microservices) converge into a 

single flow, permanently altering the architecture of business conduct. Companies that 

continue to perceive IT merely as auxiliary infrastructure for accounting automation 

will inevitably lose their market position under the pressure of autonomous digital 

ecosystems. 

Based on the analysis of key technological trends up to 2030, five fundamental 

strategic imperatives for designing future corporate architectures can be identified: 

1. Ecosystem Openness (API-Driven Architecture): IT development strategy 

must be built on the principle of openness. All internal enterprise services must be 

designed as a set of secure microservices with open APIs, enabling instant integration 

with banks (Open Banking), counterparties, and state GovTech registries. 

2. Transition to Autonomous Management (Agentic AI): Management must 

initiate the development of an implementation strategy for Agentic AI, shifting from 

reactive analytics to proactive systems capable of autonomously making routine 

operational decisions in real-time, while maintaining a reliable architectural 

mechanism for human oversight. 

3. Democratization of Development (LCNC): To overcome the IT talent gap, 

companies must invest in the deployment of internal Low-Code/No-Code platforms, 

while simultaneously establishing strict cybersecurity frameworks (Centers of 

Excellence) to prevent the chaotic proliferation of unmanaged "Shadow IT." 

4. Infrastructure Resilience and Decentralization: Data storage and processing 

architecture must shift to hybrid, distributed models (Distributed Cloud) with active 

utilization of Edge Computing, which will guarantee zero latency for production 

processes and resilience against global network outages. 

5. Zero Trust as a Security Standard: In the era of open ecosystems and 

integration with thousands of external algorithms, classic perimeter network security 
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loses its relevance. The foundation of security must be Zero Trust architecture, where 

every micro-transaction, every device, and every API request undergoes rigorous 

cryptographic authentication, regardless of whether they are inside or outside the 

corporate network. 
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