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1 Executive Summary 

The European Union's Artificial Intelligence Act, officially Regulation (EU) 2024/1689, 

represents the world's first comprehensive, horizontal legal framework for AI. Far more 

than a regional compliance checklist, it establishes a de facto global standard that 

fundamentally re-architects the entire lifecycle of AI system development, deployment, and 

governance. This report provides a deep technical deconstruction for strategic technology 

leadership. It translates the Act's legal mandates into concrete engineering and research 

challenges, critically evaluating their feasibility against the state-of-the-art in machine 

learning. 

The AI Act imposes a set of technically demanding requirements that intersect with, and in 

some cases legislate solutions to, the most challenging open research problems in 

computer science today. The regulation is built upon a risk-based pyramid, which reserves 

its most stringent obligations for "high-risk" AI systems. For these systems, the Act codifies 

four critical technical pillars:  

• Data and Data Governance (Article 10), demanding unprecedented levels of 

quality, provenance, and bias mitigation;  

• Transparency and Explainability (Article 13), requiring systems to be 

interpretable by their users;  

• Human Oversight (Article 14), mandating the design of effective human-in-the-

loop architectures; and  

• Accuracy, Robustness, and Cybersecurity (Article 15), which requires resilience 

against errors, failures, and sophisticated adversarial attacks. 

Furthermore, the Act introduces a novel, tiered regulatory regime for General-Purpose AI 

(GPAI) models, or foundation models. It uses a computational threshold, training with over 

1025 floating-point operations (FLOPs) as a primary, though technically contentious, proxy 

for identifying models that pose "systemic risk." This approach transforms the AI supply 

chain, creating a cascade of liability and due diligence obligations that flow from foundation 

model developers to the providers of downstream high-risk systems. 

For organizations, the strategic imperative is to view the AI Act not as a compliance burden 

to be minimized, but as a framework for building the next generation of trustworthy, 

defensible, and market-leading AI systems. This requires a paradigm shift from siloed, 

post-hoc compliance checks to an integrated, "compliance-by-design" approach. The 

critical areas of focus identified in this report are:  

• Establishing a unified AI governance framework;  
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• Operationalizing technical compliance across the Machine Learning Operations 

(MLOps) lifecycle;  

• Investing in dedicated AI robustness and security research;  

• Re-architecting systems for genuine explainability and human oversight; and  

• Strategically managing the new complexities of the GPAI supply chain 

Navigating this new regulatory landscape will be a defining challenge, but for those who 

master its technical and strategic intricacies, it offers a clear pathway to thought leadership 

and competitive advantage in the global AI ecosystem. 

2 Deconstructing the EU AI Act 

The European Union's Artificial Intelligence Act, formally designated as Regulation (EU) 

2024/1689, was published in the Official Journal of the European Union on 12 July 2024, 

and entered into force on 1 August 2024. As the world's first horizontal legal framework for 

AI, its architecture and scope set a precedent for global AI governance.    

A defining feature of the Act is its profound extra-territorial scope. The regulation's 

obligations extend beyond the EU's borders, applying to a wide range of actors across the 

AI value chain. This includes providers who place AI systems on the EU market, deployers 

who use AI systems within the EU, and importers and distributors of AI. Critically, the Act's 

reach extends to any provider or deployer located in a third country if the product (or 

output) generated by their AI system is used within the Union. This provision effectively 

globalizes the Act's impact, making compliance a necessity for any major technology 

enterprise with a European user base, regardless of where its data resides or development 

teams are located. Non-EU providers of high-risk systems or GPAI models are further 

required to appoint an authorized representative within the EU, solidifying the enforcement 

mechanism.    

The Act's implementation is not monolithic but follows a phased timeline, creating a critical 

window for organizations to adapt their technical and governance infrastructures. The key 

milestones are:    

• February 2025: The ban on AI systems posing an "unacceptable risk" (Article 5) 

takes effect.    

• August 2025: The rules governing General-Purpose AI (GPAI) models become 

applicable.    

• August 2026: The majority of obligations, including the stringent requirements for 

high-risk AI systems listed in Annex III, become fully applicable.    

• August 2027: Obligations for high-risk AI systems that are safety components of 

products covered by legislation in Annex I take effect.    
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This staggered rollout necessitates a proactive and strategic approach to compliance, as 

foundational changes to AI development lifecycles and governance structures cannot be 

implemented overnight. 

To oversee this complex regulatory landscape, the Act establishes a new governance 

structure. At its heart is the European AI Office, housed within the European Commission, 

which is tasked with enforcing the rules on GPAI models, facilitating the development of 

standards, and coordinating with national authorities. The AI Office will be advised by a 

scientific panel of independent experts, who will play a crucial role in monitoring GPAI 

models, flagging systemic risks, and informing the classification of advanced models. This 

structure indicates a move towards a dynamic, expert-led enforcement model capable of 

adapting to technological change.    

2.1 Analyzing the Act's Definition of an "AI System" 

The regulatory power of the AI Act begins with its foundational definition of an "AI system" 

in Article 3(1). This definition is a carefully constructed piece of legal text designed to be 

both broad and technology-neutral, thereby "future-proofing" the regulation against rapid 

technological evolution. The Act defines an AI system as:    

"a machine-based system that is designed to operate with varying levels 

of autonomy and that may exhibit adaptiveness after deployment, and 

that, for explicit or implicit objectives, infers, from the input it receives, 

how to generate outputs such as predictions, content, recommendations, 

or decisions that can influence physical or virtual environments."    

From a computer science perspective, each component of this definition has significant 

technical implications: 

• "Machine-based system": This anchors the definition in the physical world of 

hardware and software, clarifying that the Act regulates computational systems, not 

abstract algorithms.    

• "Varying levels of autonomy": This term, further clarified in recital 12 as "some 

degree of independence of actions from human involvement", distinguishes AI from 

traditional, fully deterministic software. It directly invokes the concept of agency, a 

core area of AI research where systems can plan and execute sequences of 

actions to achieve goals without constant human micro-management.    

• "May exhibit adaptiveness after deployment": This clause is critical. It explicitly 

brings systems capable of self-learning or online learning, where the model's 

behavior changes while in use, under the Act's purview. Such systems pose 
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immense challenges for traditional software verification and validation, as their 

behavior is not static and can drift over time.    

• "Infers...how to generate outputs": This is the functional core of the definition. It 

separates AI from conventional rule-based systems. Instead of being explicitly 

programmed with if-then logic, these systems learn statistical patterns and 

relationships from data to generate their outputs. This directly points to the 

paradigm of machine learning, which has dominated the field for decades.    

This functional definition contrasts sharply with many academic and industry definitions 

that often anchor AI in its relationship to human intelligence, for example "the theory and 

development of computer systems that are able to perform tasks which normally require 

human intelligence1" (IEEE) or intelligence "demonstrated by machines, as opposed to 

intelligence displayed by...humans" (ACM). The Act's choice to focus on what the system 

does (autonomy, inference, adaptation) rather than what it emulates (human thought) is a 

deliberate strategic decision. 

However, this future-proofing comes at the cost of clarity and creates significant ambiguity. 

The definition is so broad that it could potentially encompass a wide range of complex 

computational systems not typically considered "AI" in common parlance, such as 

advanced statistical modeling tools, sophisticated optimization engines, or even certain 

complex data processing pipelines. This breadth forces a fundamental shift in 

organizational responsibility. Compliance is no longer a matter of identifying systems that 

use specific machine learning libraries; it requires a deep, first-principles audit of an 

organization's entire software portfolio against this abstract, functional definition. This initial 

classification step is a non-trivial technical and legal challenge and represents a significant, 

often underestimated, hidden cost of compliance. 

2.2 The Regulatory Pyramid: A Technical Breakdown of the Risk-

Based Framework 

 

The central architectural principle of the AI Act is its risk-based approach, which organizes 

AI systems into a four-tier pyramid of regulatory scrutiny. This structure is designed to 

calibrate the regulatory burden to the potential for harm, allowing for innovation in low-risk 

areas while imposing strict controls where safety and fundamental rights are at stake.    

 
1 IEEE-USA Position Statement, “Artificial Intelligence Research, Development and Regulation,” 

February 10, 2017, https://ieeeusa.org/wp-content/uploads/2017/10/AI0217.pdf  

http://www.palindrometech.com/
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Figure 1 EU AI Risk Pyramid 

• Unacceptable Risk (Prohibited): At the apex of the pyramid are a small number of 

AI practices deemed to pose a clear threat to EU values and fundamental rights. 

These systems are banned outright.    

• High Risk (Strictly Regulated): This is the primary focus of the Act. Systems 

falling into this category are permitted but are subject to a comprehensive and 

technically demanding set of requirements and obligations covering their entire 

lifecycle.    

• Limited Risk (Transparency Obligations): This tier includes systems such as 

chatbots and those that generate synthetic content (deepfakes). They are not 

subject to the heavy requirements of high-risk systems but must adhere to specific 

transparency obligations to ensure users are aware they are interacting with an AI. 

From a technical standpoint, this translates into requirements for user interface (UI) 

design (e.g., clear disclosure labels) and metadata embedding in generated files to 

indicate their artificial origin.    

• Minimal or No Risk (Unregulated): The base of the pyramid consists of the vast 

majority of AI systems, such as AI-enabled spam filters or video games, which are 

considered to pose minimal or no risk. These applications are largely unregulated, 

creating a "safe harbor" that allows for permissionless innovation.    

This tiered structure creates a set of incentives that will shape the future of AI system 

design. The compliance delta between the "high-risk" and "limited/minimal risk" categories 
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is immense, involving significant investment in data governance, documentation, testing, 

and human oversight. The Act itself provides a potential "off-ramp" in Article 6(3), which 

states that a system listed in the high-risk use cases of Annex III is not considered high-risk 

if it meets certain conditions, such as performing a "narrow procedural task" or being 

"intended to improve the result of a previously completed human activity" without replacing 

human assessment.    

A rational engineering and product strategy, therefore, is to architect systems specifically 

to meet these exemption criteria. For instance, instead of developing a fully autonomous AI 

system for credit scoring (which would be high-risk), a financial institution might design a 

system that summarizes a client's financial data and presents risk factors to a human loan 

officer, who makes the final decision. This system could be argued to "improve the result of 

a previously completed human activity" rather than replacing it. This demonstrates that the 

Act will not merely regulate existing AI systems but will actively influence the design 

patterns of future systems, strongly incentivizing the adoption of human-in-the-loop 

architectures as a primary compliance strategy. 

Table 1 Risk categorization of example AI Applications 

Risk Category Example Applications 

Unacceptable 

Risk(Prohibited) 

• Social scoring by public authorities 

• AI that manipulates behavior to cause harm 

• Exploitation of vulnerable groups (e.g., due to age or 

disability) 

• Untargeted scraping of facial images from the internet 

or CCTV to create databases 

• Emotion recognition in workplaces and educational 

institutions (with exceptions for medical/safety reasons) 

• Predictive policing based solely on profiling or 

personality traits 

• Biometric categorization based on sensitive data like 

race, political opinions, or sexual orientation 

• Real-time remote biometric identification in public 

spaces by law enforcement (with very narrow 

exceptions) 

High-Risk(Strictly 

Regulated) 

• Critical Infrastructure: Safety components in the 

management of traffic, water, gas, and electricity 

• Medical Devices: AI used for diagnostics, treatment, or 

in robotic surgery 
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Risk Category Example Applications 

• Education: Systems for admissions, evaluating exam 

results, or monitoring for cheating 

• Employment: AI for recruiting (e.g., filtering CVs), 

making promotion decisions, or monitoring worker 

performance 

• Access to Essential Services: AI for credit scoring, 

determining eligibility for public benefits, and pricing 

life or health insurance 

• Law Enforcement: Systems to evaluate evidence, 

assess re-offense risk, or for polygraphs 

• Migration & Border Control: AI to assess security risks, 

verify travel documents, or examine asylum 

applications 

• Administration of Justice: AI intended to assist judicial 

authorities in legal interpretation 

Limited 

Risk(Transparency 

Obligations) 

• Chatbots & Virtual Assistants: Must disclose to users 

they are interacting with an AI 

• Generative AI & Deepfakes: AI-generated or 

manipulated audio, image, and video content must be 

labeled as artificial 

• Emotion Recognition & Biometric Categorization: 

Where not prohibited, deployers must inform 

individuals they are being subjected to such a system 

Minimal / No 

Risk(Unregulated) 

• AI-enabled spam filters 

• AI in video games 

• Inventory management systems 

• Most AI-enabled recommender systems (e.g., for 

movies or music) 
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2.3 Prohibited Practices 

Article 5 of the AI Act enumerates eight specific AI practices that are banned within the EU 

due to their "unacceptable risk". This list provides valuable insight into the specific societal 

harms that legislators sought to prevent, and each prohibition has distinct technical 

implications for system designers.    

1. Harmful Manipulation and Deception: The Act bans systems that use subliminal 

techniques or purposefully manipulative or deceptive methods to materially distort 

a person's behavior in a way that causes harm. This directly targets the design of 

systems, such as some social media recommendation algorithms or user 

interfaces, that leverage reinforcement learning to maximize engagement by 

exploiting known cognitive biases. Compliance requires auditing optimization 

functions and user interaction patterns to ensure they are not predicated on 

harmful manipulation.    

2. Exploitation of Vulnerabilities: This prohibits AI that exploits the vulnerabilities of 

a specific group of persons due to their age, disability, or social or economic 

situation. This is a technically challenging requirement, as it implies that AI systems 

must be designed with a degree of contextual awareness of their users, a feature 

that is difficult to achieve in general-purpose, one-size-fits-all models.    

3. Social Scoring: The Act bans AI systems used for the evaluation or classification of 

natural persons based on their social behavior or personal characteristics, leading 

to detrimental treatment. This prohibition is aimed at preventing the emergence of 

state or corporate-run systems that assign a generalized "trustworthiness" score. It 

directly constrains the application of certain large-scale classification and 

regression models on broad social datasets.    

4. Criminal Offense Risk Assessment: The prohibition on using AI to assess the risk 

of a person committing a crime based solely on profiling or personality traits targets 

a specific application of predictive analytics in law enforcement.    

5. Untargeted Scraping for Facial Recognition Databases: This ban on the 

indiscriminate scraping of facial images from the internet or CCTV footage to create 

or expand facial recognition databases is a direct intervention in the data collection 

phase of the machine learning pipeline. It highlights that the Act's regulatory power 

applies not just to the model itself, but to the entire data supply chain that feeds it.    

6. Emotion Recognition in Workplaces and Educational Institutions: This provision 

bans the use of AI to infer emotions of individuals in these specific contexts, except 

for medical or safety reasons. This presents a significant challenge to the field of 

affective computing and raises complex definitional issues, such as what 
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constitutes a "workplace" in an era of remote work and what qualifies as a valid 

"safety reason."    

7. Biometric Categorization Based on Protected Characteristics: The Act prohibits 

using biometric data to infer sensitive attributes such as race, political opinions, or 

sexual orientation. This requires designers of biometric systems to ensure their 

models are not trained or designed to output classifications based on these 

protected categories.    

8. Real-time Remote Biometric Identification (RBI) in Public Spaces: While there is 

a general ban on the use of real-time RBI by law enforcement, the Act provides for 

narrow, strictly defined exceptions for serious crimes, subject to judicial 

authorization. This reflects a contentious compromise between security and privacy 

concerns.    

2.4 A Deep Dive into High-Risk AI System Requirements 

Systems classified as "high-risk" under the AI Act are subject to a rigorous set of legally 

binding requirements, detailed primarily in Chapter III, Section 2 of the regulation. These 

are not high-level principles but a demanding technical framework that mandates specific 

capabilities and governance practices throughout the AI system's lifecycle. A critical 

examination of these requirements reveals that they are deeply interconnected and in 

many cases, push the boundaries of current computer science research and engineering 

practice. 

 

Figure 2 EU AI act interconnected pillars 
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2.4.1 Data and Data Governance (Article 10) 

Article 10 places data at the heart of the regulatory framework, recognizing that the quality 

and integrity of an AI system are fundamentally determined by the data on which it is 

trained, validated, and tested. The article mandates a comprehensive set of "data 

governance and management practices" for high-risk systems, translating what were once 

considered best practices into legal obligations.    

A core requirement is the establishment of robust data provenance and lineage. The Act 

demands that providers document data collection processes, the origin of data, and the 

original purpose of its collection. From a technical standpoint, this necessitates the 

implementation of systems that can track data from its source through every stage of pre-

processing, transformation, and labeling. For complex data pipelines that aggregate 

information from numerous sources, this is a significant engineering challenge, requiring 

meticulous metadata management and version control for datasets.    

The most technically challenging aspect of Article 10 is its mandate for bias detection and 

mitigation. The Act requires providers to conduct an "examination in view of possible 

biases" and to implement "appropriate measures to detect, prevent and mitigate" them. 

This requirement directly engages with a frontier of AI ethics and fairness research. While 

numerous technical definitions of fairness exist (e.g., demographic parity, equalized odds, 

equal opportunity), they are often mutually exclusive; optimizing for one can degrade 

performance on another. The Act does not prescribe a specific technical standard for 

fairness, leaving providers to navigate these complex trade-offs. State-of-the-art mitigation 

techniques fall into three categories: pre-processing (e.g., re-weighting or re-sampling the 

training data), in-processing (e.g., adding fairness constraints to the model's optimization 

function), and post-processing (e.g., adjusting the model's outputs). However, recent 

research has shown that these methods can be brittle, sometimes reducing overall model 

accuracy or even introducing new, unforeseen biases.    

Finally, Article 10 sets a high bar for data quality, requiring that datasets be "relevant, 

sufficiently representative, and to the best extent possible, free of errors and complete". 

This confronts the reality of real-world data, which is often noisy, sparse, and incomplete. 

Achieving compliance requires a rigorous data-centric AI development process, involving 

extensive exploratory data analysis (EDA), data cleansing, and imputation strategies to 

handle missing values. The requirement for data to be "sufficiently representative" is 

particularly demanding, as it necessitates that the training data accurately reflects the 

statistical properties of the population on which the AI system will be deployed, a crucial 

step in preventing performance degradation and biased outcomes for underrepresented 

subgroups.    
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2.4.2 Transparency and Explainability (Article 13) 

Article 13 addresses the "black box" problem inherent in many complex AI models by 

mandating a sufficient degree of transparency to enable deployers to understand and 

appropriately use high-risk systems. It is crucial to distinguish between two related but 

distinct concepts: the Act's explicit requirement for operational transparency and the 

implied need for algorithmic explainability. 

Operational transparency is directly mandated through the "instructions for use" that 

must accompany every high-risk AI system. These instructions must provide clear, concise, 

and complete information on the system's intended purpose, its level of accuracy, its 

known limitations, and any foreseeable risks. This is akin to a greatly expanded and legally 

mandated "model card," a practice that has been gaining traction in the responsible AI 

community. It requires providers to rigorously test and benchmark their systems to be able 

to declare specific performance metrics for accuracy, robustness, and cybersecurity.    

The more challenging aspect is the requirement that systems be designed to ensure their 

operation is "sufficiently transparent to enable deployers to interpret a system's output and 

use it appropriately". This pushes providers towards the domain of Explainable AI (XAI), a 

field dedicated to developing techniques that can shed light on the internal workings of 

opaque models. For simpler, "white-box" models such as linear regression or decision 

trees, this is relatively straightforward. However, for the complex, high-dimensional, non-

linear models that often achieve state-of-the-art performance, such as deep neural 

networks, true explainability remains an unsolved research problem.    

Current XAI techniques for complex models are largely post-hoc, meaning they attempt to 

explain a model's decision after it has been made. Popular methods such as LIME (Local 

Interpretable Model-agnostic Explanations) and SHAP (SHapley Additive exPlanations) 

work by creating local approximations of the model's behavior or by assigning contribution 

scores to input features. While useful, these methods have significant limitations: they can 

be computationally expensive, unstable (producing different explanations for similar 

inputs), and may not faithfully represent the model's true internal logic, especially for highly 

complex models such as Large Language Models (LLMs). An explanation can provide a 

plausible but ultimately misleading rationale for a model's output, creating a false sense of 

security for a human overseer. This creates a significant compliance gap: the Act requires 

a level of interpretability that the current state-of-the-art in XAI may not be able to reliably 

provide for the most advanced models.    

2.4.3 Human Oversight (Article 14) 

Article 14 mandates that high-risk AI systems must be designed and developed so they 

can be "effectively overseen by natural persons" during their use. This requirement is a 

http://www.palindrometech.com/


 

 

 

    

13 | P a g e  

www.palindrometech.com 

Assurance | Trust | Confidence 

direct response to the risks of unchecked automation and aims to ensure that human 

agency is maintained in high-stakes decision-making processes.    

The technical implementation of this article requires designing systems according to 

Human-in-the-Loop (HITL) principles. HITL is not a single technique but a design 

philosophy that integrates human judgment at critical points in an automated workflow. 

These interventions can occur at different stages: pre-processing (e.g., humans labeling 

data or defining operational constraints), in-the-loop (e.g., the system pausing to ask for 

human approval before proceeding), or post-processing (e.g., a human reviewing and 

validating the AI's output before it is finalized). The Act's specific requirements, such as the 

ability for an overseer to "disregard, override or reverse the output" and to "interrupt the 

system through a 'stop' button," explicitly call for these kinds of in-the-loop and post-

processing control mechanisms.    

However, the Act also astutely recognizes a critical paradox in human-AI interaction: 

automation bias. This is the well-documented cognitive tendency for humans to over-rely 

on automated systems, becoming complacent and less vigilant in their monitoring tasks. 

Research in fields from aviation to medicine has repeatedly shown that simply adding a 

human to "oversee" an automated system is often ineffective, as the human may blindly 

trust the machine's output, especially under pressure or fatigue. This means that effective 

compliance with Article 14 is not merely an engineering problem but a sophisticated 

Human-Computer Interaction (HCI) challenge. It requires designing interfaces that actively 

counter automation bias by, for example, highlighting uncertainty in the AI's output, 

presenting conflicting evidence, or requiring active engagement from the user rather than 

passive approval.    

The Act also establishes a shared responsibility model, requiring deployers to "assign 

human oversight to natural persons who have the necessary competence, training and 

authority". This implies that providers must not only build the technical hooks for oversight 

but also provide sufficient documentation and training materials to enable deployers to use 

them effectively.    

2.4.4 Accuracy, Robustness, and Cybersecurity (Article 15) 

Article 15 bundles three critical technical requirements: high-risk systems must achieve an 

"appropriate level of accuracy, robustness, and cybersecurity" and perform consistently 

throughout their lifecycle.    

The term "appropriate" introduces significant ambiguity, as the required level of accuracy 

is highly context-dependent. A diagnostic AI with 95% accuracy might be revolutionary, 

while a facial recognition system with 95% accuracy could lead to an unacceptable 

number of false identifications. Compliance will require providers to define, justify, and 
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document their chosen accuracy metrics (e.g., precision, recall, F1-score2) and 

performance thresholds in their technical documentation, and these will likely be 

scrutinized by regulators.    

The requirement for robustness is a direct mandate to make systems resilient to errors, 

faults, and inconsistencies, both within the system and in its operating environment. This 

includes designing for fail-safe states and ensuring that models that learn continuously do 

not enter into harmful feedback loops where biased outputs contaminate future inputs.    

Most significantly, the cybersecurity provision in Article 15(5) brings the AI Act directly 

into the frontier of machine learning security research. It explicitly requires systems to be 

resilient against attempts to "alter their use, outputs or performance by exploiting system 

vulnerabilities". The article goes on to list specific AI-centric attacks that must be 

addressed, including:    

• Data Poisoning: Manipulating the training data to embed backdoors or degrade 

model performance.    

• Model Poisoning: Tampering with pre-trained components used in the training 

process.    

• Adversarial Examples (Model Evasion): Crafting inputs with small, often 

imperceptible perturbations designed to cause the model to make a mistake at 

inference time.    

The field of adversarial machine learning is a dynamic arms race; for nearly every 

proposed defense mechanism, researchers have subsequently developed a new attack 

that can bypass it. While techniques such as adversarial training (including adversarial 

examples in the training process) can improve robustness, they do not provide a complete 

solution and often come at the cost of reduced accuracy on clean, unperturbed data.    

The implications of this section are profound. The AI Act is not merely codifying 

established best practices; it is effectively legislating solutions to open research problems. 

It mandates that providers of high-risk AI systems solve challenges in bias mitigation, 

explainability, and adversarial robustness that the world's top academic and industry 

research labs have yet to fully conquer. This makes compliance a moving target and a 

significant R&D challenge, not just a static engineering task. Furthermore, these 

requirements are deeply intertwined. A failure in data governance (Article 10) will 

inevitably lead to failures in accuracy and robustness (Article 15). A lack of explainability 

(Article 13) renders effective human oversight (Article 14) impossible. This cascade of 

 
2 The F1 score is a machine learning metric (calculated as the harmonic mean of precision and recall) that provides a 

balanced measure of a model's performance in classification tasks, particularly when dealing with imbalanced datasets. A 

high F1 score indicates a good balance between precision and recall, suggesting the model is both accurate in its positive 

predictions and able to identify most relevant instances.  
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technical dependencies means that organizations must adopt a holistic, systems-level 

approach to compliance engineering, as a weakness in any single pillar can bring the 

entire structure down. 

The emergence of powerful, large-scale foundational models, such as Large Language 

Models (LLMs), presented a unique challenge to the Act's original risk-based framework. 

These General-Purpose AI (GPAI) models are not designed for a single, specific "intended 

purpose" but can be adapted for a vast array of downstream tasks, spanning all risk 

categories from minimal to unacceptable. Regulating the model itself, separate from its 

final application, required a novel approach, which the final version of the Act provides 

through a dedicated, two-tiered system.    

3 The Challenge of Regulating General-Purpose AI (GPAI) 

The Act defines a GPAI model as an AI model that "displays significant generality and is 

capable of competently performing a wide range of distinct tasks". This broad definition 

captures the essence of foundation models, which form the basis for many downstream AI 

systems. The regulatory strategy is to impose obligations directly on the providers of these 

foundational models, recognizing that they are a critical control point in the AI value chain.    

The Act creates two tiers of regulation for GPAI: a baseline set of obligations that apply to 

all GPAI models, and a more stringent set of requirements for a subset of models 

designated as posing "systemic risk". This tiered approach acknowledges that while all 

foundational models share certain characteristics, the most powerful among them present 

unique, large-scale risks that warrant heightened scrutiny.    

3.1 A Critical Evaluation of Compute as a Proxy for Systemic Risk 

The primary mechanism for identifying a GPAI model with systemic risk is a quantitative 

threshold: a model is presumed to have systemic risk if "the cumulative amount of 

computation used for its training measured in floating point operations (FLOPS) is greater 

than 1025. This choice of computational threshold as the primary trigger is both pragmatic 

and problematic. Pragmatically, it is a clear, objective, and quantifiable metric that is 

difficult to circumvent entirely. Current estimates suggest that at least eight of the world's 

most advanced models from major developers such as Google, Meta, and OpenAI meet 

this threshold. However, as a technical proxy for risk, it has significant flaws.    

1. It Ignores Algorithmic Efficiency: The threshold penalizes brute-force 

computation. A highly inefficient model trained with massive amounts of compute 

would be flagged, while a much more capable model developed with a 

breakthrough, algorithmically efficient training method might fly under the radar. 

This could create a perverse incentive, steering R&D away from efficiency and 

towards simply staying below the computational line. 
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2. It is a Static Target in a Dynamic Field: Hardware improvements and algorithmic 

advances will make achieving $1025 FLOPs progressively cheaper and easier. While 

the Act allows the Commission to update the threshold via delegated acts, such 

regulatory updates will inevitably lag behind the pace of technological change.    

3. It Encourages "Compute Laundering": The focus on a single, auditable number 

may encourage creative accounting or the distribution of training across different 

systems and jurisdictions to obscure the total cumulative compute, making 

verification difficult for regulators. 

The Act does provide an alternative pathway for designation, allowing the AI Office to 

classify a model as systemic based on other criteria like its number of users or its 

performance on specific benchmarks. However, the FLOPs threshold remains the default, 

automatic trigger, placing computational scale at the center of the regulatory framework for 

the most advanced AI.    

3.2 Technical Obligations for GPAI Providers: From 

Documentation to Adversarial Testing 

The obligations placed on GPAI providers are tailored to their position at the top of the AI 

value chain. 

For all GPAI models, providers must:    

• Maintain Technical Documentation: This includes detailed information about the 

model's architecture, training process, and testing procedures, as specified in 

Annex XI.    

• Provide Information to Downstream Providers: They must furnish downstream 

integrators with the necessary information to understand the model's capabilities 

and limitations, enabling them to comply with their own obligations under the Act.    

• Establish a Copyright Policy: Providers must implement a policy to ensure 

compliance with EU copyright law, which includes respecting opt-outs for text and 

data mining.    

• Publish a Training Data Summary: In a significant move towards transparency, 

providers must publish a "sufficiently detailed summary" of the content used to train 

the model.    

For GPAI models designated as having systemic risk, the obligations are far more 

extensive and demanding. In addition to the above, their providers must:    

• Perform Model Evaluations: Conduct comprehensive assessments of the model's 

performance, including against standardized benchmarks. 
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• Assess and Mitigate Systemic Risks: Identify, analyze, and mitigate potential 

systemic risks, such as the model's potential to generate widespread disinformation 

or harmful biases. 

• Conduct Adversarial Testing: Proactively test the model for vulnerabilities, 

including through "red teaming" exercises designed to bypass its safety features. 

• Report Serious Incidents: Establish a system for tracking and reporting serious 

incidents to the AI Office and relevant national authorities. 

• Ensure Cybersecurity: Implement state-of-the-art cybersecurity measures to 

protect the model and its underlying infrastructure from threats like model theft or 

unauthorized access. 

These requirements for systemic risk models effectively create a new paradigm of 

continuous, post-deployment monitoring and risk management for the world's most 

powerful AI systems. 

3.3 The Open-Source Question: Navigating Exemptions and 

Responsibilities 

The Act attempts to foster innovation by providing exemptions for free and open-source AI 

models. The majority of the GPAI obligations do not apply to models released under a free 

and open-source license that allows for their access, use, modification, and distribution.    

However, this exemption is not absolute. It does not apply to open-source models that are 

classified as high-risk, fall under a prohibited category, or, most importantly, are designated 

as GPAI models with systemic risk. This means that the developers of the most powerful 

open-source models, such as Meta's Llama series, will likely still be subject to the full suite 

of systemic risk obligations if their models cross the 1025 FLOPs threshold. Furthermore, 

the regulation introduces ambiguity around what constitutes a "significant change." An 

entity that fine-tunes an open-source model may be considered a provider of a new model 

and become subject to the full regulatory burden if the modification is substantial enough.    

This structure transforms the AI supply chain into a cascade of liability and due diligence. 

A company wishing to integrate a third-party GPAI model into a high-risk application (e.g., 

a medical diagnostic tool) cannot simply rely on the GPAI provider's documentation. The 

downstream provider remains fully liable for the final high-risk system's compliance with all 

the technical requirements of Articles 9, 10, 13, 14, and 15. To manage this liability, the 

downstream provider must conduct its own extensive due diligence on the foundation 

model, including independent testing for bias, robustness, and security vulnerabilities. This 

creates a new, critical enterprise function: GPAI model procurement, validation, and 

auditing. The choice of a foundation model is no longer just a technical decision based on 

performance and API cost; it is a complex risk management decision that requires deep 

http://www.palindrometech.com/
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scrutiny of the model's entire development lifecycle to manage downstream legal and 

financial exposure. This will require organizations implementing AI systems to engage with 

third-party AI model auditors and certifiers to ensure proper alignment with the Act. 

4 Bridging Theory and Practice: A Critical Analysis of 

Implementation and Feasibility 

The EU AI Act is an ambitious piece of legislation that attempts to codify principles of 

trustworthy AI into enforceable law. However, its successful implementation hinges on 

bridging the significant gap between high-level legal principles and concrete technical 

practice. This requires a comparative understanding of its regulatory philosophy, a realistic 

assessment of the standardization process, and a nuanced analysis of its potential impact 

on the global AI innovation ecosystem. 

4.1 A Comparative Analysis of the EU AI Act and the NIST AI RMF 

The global AI governance landscape is largely being shaped by two dominant, and 

philosophically distinct, frameworks: the EU's AI Act and the U.S. National Institute of 

Standards and Technology's AI Risk Management Framework (NIST AI RMF). 

Understanding their differences is crucial for any organization operating globally. 

The EU AI Act represents a top-down, legally binding, and rights-based approach. Its 

core philosophy is precautionary, aiming to prevent potential harms by establishing a clear 

set of rules and prohibitions before systems are placed on the market. It is prescriptive, 

defining specific risk categories and mandating detailed technical controls for high-risk 

systems. Enforcement is centralized through the AI Office and national authorities, with the 

threat of substantial financial penalties, up to EUR 35 million or 7% of worldwide annual 

turnover for the most serious violations, acting as a powerful compliance incentive.    

In contrast, the NIST AI RMF3 embodies a bottom-up, voluntary, and process-oriented 

approach. Its philosophy is innovation-centric, providing a flexible set of guidelines and 

best practices to help organizations cultivate an internal culture of risk management. It is 

not a legally binding regulation and carries no direct penalties for non-adherence. Instead 

of prescribing specific outcomes, it offers a lifecycle framework, Govern, Map, Measure, 

Manage, that organizations can adapt to their specific context to build AI systems that are 

trustworthy, a concept NIST defines through seven characteristics: valid and reliable, safe, 

secure and resilient, transparent and interpretable, privacy-enhanced, and fair with harmful 

bias managed.    

Despite their divergent philosophies, the technical goals of the two frameworks are 

remarkably aligned. Both emphasize the importance of data quality, bias mitigation, 

 
3 See related report on Managing Risk in Artificial Intelligence Systems: A Practitioners Guide 2025   
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transparency, human oversight, and robustness. This alignment suggests that the 

frameworks are not mutually exclusive but can be viewed as complementary. The EU AI 

Act defines what legally mandated outcomes must be achieved, while the NIST AI RMF 

provides a detailed operational methodology for how an organization can structure its 

internal processes to achieve those outcomes. Therefore, a sound global compliance 

strategy would involve adopting the NIST AI RMF as the internal governance engine used 

to generate the evidence, documentation, and auditable processes required to 

demonstrate compliance with the legally binding requirements of the EU AI Act. This 

creates a unified, rather than a fragmented, approach to responsible AI development. 

 

Table 2 Comparative Analysis of AI Governance Philosophies (EU AI Act vs. NIST AI RMF) 

DIMENSION EU AI ACT NIST AI RISK MANAGEMENT 

FRAMEWORK (RMF) 

LEGAL STATUS Legally Binding Regulation Voluntary Guidance 

CORE 

PHILOSOPHY 

Precautionary & Rights-Based Innovation-Centric & Trust-

Building 

SCOPE Product/System-centric 

(focused on AI placed on the 

market) 

Organization/Process-centric 

(focused on internal risk culture) 

RISK APPROACH Prescriptive Risk Tiers 

(Unacceptable, High, Limited, 

Minimal) 

Flexible Risk Management 

Lifecycle (Govern, Map, Measure, 

Manage) 

KEY 

REQUIREMENTS 

Mandates specific technical 

controls and documentation for 

high-risk systems 

Recommends best practices and 

provides a vocabulary for risk 

ENFORCEMENT Fines & Penalties administered 

by EU and national authorities 

No direct enforcement; risk is 

market, reputational, and legal 

(indirect) 

INTENDED 

AUDIENCE 

Providers, deployers, 

importers, and distributors in 

the EU market 

Any organization designing, 

developing, or using AI systems 
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4.2 The Challenge of Creating Measurable Technical Benchmarks 

The AI Act is intentionally written at a high level of abstraction, frequently using terms like 

"appropriate," "sufficient," and "state-of-the-art." It relies heavily on the future development 

of "harmonised standards" by European Standards Organisations (ESOs) to provide the 

concrete technical specifications for how to comply with its requirements. Adherence to 

these standards will grant a "presumption of conformity" with the Act, providing a safe 

harbor for providers.    

This reliance on a yet-to-be-completed standardization process creates a significant 

challenge known as the "standardization gap." The legal requirements for high-risk 

systems will become applicable in 2026, but the complex, consensus-driven process of 

developing technical standards for a field as dynamic as AI is unlikely to be completed by 

then. This is a known issue in EU regulation; similar delays have occurred with standards 

for other complex products like medical devices.    

This gap creates a temporary but critical period of legal risk and uncertainty. In the 

absence of official harmonized standards, organizations must interpret the Act's broad 

principles and comply based on their own understanding of the "state-of-the-art." This is a 

precarious position, as a company's internal assessment of what constitutes an 

"appropriate level of robustness," for example, may differ significantly from that of a 

regulator or a court, especially in the aftermath of a high-profile incident. The Act 

anticipates this problem in Article 41, which allows the European Commission to issue 

"common specifications" as an interim measure, but this still leaves developers in a 

reactive position. This period of ambiguity forces organizations to adopt a highly 

conservative and meticulously documented approach to risk management, effectively 

raising the compliance bar and increasing the cost and complexity of bringing high-risk 

systems to market in the initial years of the Act's enforcement.    

4.3 Innovation vs. Regulation: A Nuanced View on the Act's Impact 

on the AI Ecosystem 

The AI Act has ignited a fierce debate about the relationship between regulation and 

innovation. Critics, including major US technology companies such as Meta and a coalition 

of European industrial leaders such as Airbus and Mistral AI, argue that the Act is overly 

burdensome and will stifle innovation. They contend that the high compliance costs, legal 

ambiguity, and extensive documentation requirements will create significant barriers to 

entry for startups and small-to-medium-sized enterprises (SMEs), hindering Europe's 

ability to compete in the global AI race. The concern is that the Act's precautionary 
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principle prioritizes risk mitigation to such an extent that it may inadvertently prevent the 

development and deployment of beneficial technologies.    

Conversely, proponents, including the European Commission and Parliament, argue that 

the Act is a prerequisite for sustainable innovation. Their position is that a lack of trust is a 

primary barrier to AI adoption. By creating a clear, harmonized legal framework that 

guarantees safety and protects fundamental rights, the Act aims to build the public and 

corporate confidence necessary for a thriving AI market. They also point to provisions 

designed to support innovation, such as the creation of regulatory sandboxes to help SMEs 

test their systems in a controlled environment.    

From a technical and strategic perspective, the impact is likely to be more nuanced than 

either extreme suggests. The Act will undoubtedly increase the cost and complexity of 

developing and deploying high-risk AI systems. However, it will also create powerful 

incentives that redirect R&D investment. Instead of focusing solely on scaling model 

capabilities (e.g., accuracy on benchmark tasks), organizations will be legally and 

financially motivated to invest heavily in areas that have historically been under-resourced 

such as data quality engineering, fairness and bias auditing, adversarial robustness 

research, explainability techniques, and human-centric AI design. This shift may slow the 

pace of raw performance gains on narrow metrics but could accelerate the maturation of 

the field towards producing AI systems that are more reliable, secure, and socially 

acceptable. In the long run, developing a proven capability for building and deploying 

trustworthy AI could become a significant competitive advantage, transforming a 

regulatory requirement into a hallmark of quality and a driver of market differentiation. 

5 Strategic Imperatives for Organizational Compliance 

and Thought Leadership 

Navigating the EU AI Act requires more than a reactive, check-the-box compliance effort. It 

demands a proactive and deeply integrated strategic response that embeds principles of 

trustworthy AI into the core of an organization's technology stack, development processes, 

and governance structures. For technology leaders, the following five areas represent 

critical priorities for achieving not only compliance but also a competitive advantage in the 

emerging regulatory landscape. 

5.1 Area 1: Establish a Unified AI Governance Framework 

The interconnected nature of the AI Act's requirements necessitates a holistic approach to 

governance. Siloed efforts where legal teams interpret the law, data science teams build 

models, and MLOps teams deploy them are destined to fail. A centralized, cross-functional 

AI governance body is essential. 

http://www.palindrometech.com/


 

 

 

    

22 | P a g e  

www.palindrometech.com 

Assurance | Trust | Confidence 

• Strategic Action: Create a dedicated AI Governance Office or committee with 

executive sponsorship, comprising representatives from legal, compliance, data 

science, engineering, cybersecurity, product management, and ethics. This body 

should be empowered to set internal AI policies, interpret regulatory requirements, 

and oversee compliance across the entire organization. 

• Technical Implementation: Adopt a structured governance framework4, such as 

the ISO/IEC 42001, NIST AI RMF or HITRUST AI, to serve as the operational 

backbone for risk management processes. The first and most critical technical step 

is to create and maintain a comprehensive    

• AI inventory or register. This is not a simple asset list; it must be a dynamic system 

that tracks every AI model and system, its version, its intended purpose, the 

datasets used for training and validation, its risk classification under the Act, and its 

deployment status. This inventory is the foundational source of truth for all 

compliance and auditing activities.    

5.2 Area 2: Operationalize Technical Compliance 

The Act's requirements for high-risk systems must be translated from legal text into 

automated, repeatable engineering practices integrated directly into the AI development 

lifecycle. This "compliance-by-design" approach is more efficient and effective than 

attempting to retrofit compliance onto a finished system.    

• Strategic Action: Mandate that all projects involving high-risk AI systems follow a 

standardized development lifecycle that includes specific compliance gates and 

deliverables. 

• Technical Implementation: This involves augmenting existing CI/CD and MLOps 

pipelines. For example, data ingestion pipelines for high-risk systems must 

automatically log data provenance information. The model training phase should 

include a mandatory step for bias auditing, where models are tested against a 

suite of fairness metrics. The validation phase must include a rigorous robustness 

and security assessment, including automated adversarial testing. Finally, the 

deployment process should automatically generate and version-control the 

required technical documentation and "model cards," pulling metadata and test 

results directly from the pipeline. This level of automation is critical for ensuring 

consistency, auditability, and scalability of compliance efforts.    

 
4 See related report on Managing Risk in Artificial Intelligence Systems: A Practitioners Guide 2025  
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Table 3 Technical Compliance Checklist for High-Risk AI Systems 

REGULATORY 

PILLAR (ARTICLE) 

KEY REQUIREMENT 

SUMMARY 

CORE TECHNICAL ACTIONS 

RISK 

MANAGEMENT 

(ART. 9) 

Establish a continuous, 

iterative risk 

management process 

throughout the AI 

system's lifecycle. 

Conduct and document a formal risk 

assessment before development 

begins. - Implement a post-market 

monitoring system to gather real-world 

performance data. - Regularly update 

the risk assessment based on 

monitoring data and system 

modifications. 

DATA 

GOVERNANCE 

(ART. 10) 

Ensure training, 

validation, and testing 

data are high-quality, 

representative, and 

managed to mitigate 

bias. 

Implement data versioning and 

immutable lineage tracking for all 

datasets. - Conduct statistical bias 

audits on data splits (e.g., for 

demographic parity, equal 

opportunity). - Document all data 

collection methodologies, pre-

processing steps, and underlying 

assumptions. 

TECHNICAL 

DOCUMENTATION 

(ART. 11) 

Maintain 

comprehensive 

documentation 

demonstrating 

compliance with all 

requirements. 

Automate the generation of "model 

cards" from the MLOps pipeline. - 

Document system architecture, 

training parameters, and performance 

benchmarks. - Maintain a version-

controlled repository for all technical 

documentation. 

RECORD-KEEPING 

(ART. 12) 

Automatically log 

events to ensure 

traceability of the 

system's functioning. 

Implement structured, immutable 

logging for all inferences (inputs, 

outputs, model version). - Log all 

human oversight interactions (e.g., 

overrides, interventions). - Ensure logs 

are securely stored and accessible for 

auditing for at least six months.    
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REGULATORY 

PILLAR (ARTICLE) 

KEY REQUIREMENT 

SUMMARY 

CORE TECHNICAL ACTIONS 

TRANSPARENCY 

(ART. 13) 

Design the system to 

be transparent and 

provide clear 

instructions for use to 

deployers. 

Develop comprehensive "instructions 

for use" detailing capabilities, 

limitations, and performance metrics. - 

Implement explainability features (e.g., 

SHAP/LIME reports, feature 

attributions) where technically 

feasible. - Clearly document the 

intended purpose and reasonably 

foreseeable misuse scenarios. 

HUMAN 

OVERSIGHT (ART. 

14) 

Design the system to 

be effectively overseen 

by humans, with 

mechanisms to 

intervene or stop the 

system. 

Implement a "stop button" or similar 

fail-safe mechanism. - Design user 

interfaces that present uncertainty and 

confidence scores to mitigate 

automation bias. - Ensure overseers 

have the ability to override or reverse 

system outputs. 

ROBUSTNESS & 

CYBERSECURITY 

(ART. 15) 

Ensure the system is 

accurate, resilient to 

errors, and secure 

against adversarial 

attacks. 

Conduct adversarial training and red-

teaming exercises to test for 

vulnerabilities. - Implement input 

validation and sanitization to defend 

against prompt injection. - Perform 

penetration testing on model APIs and 

deployment infrastructure. 

5.3 Area 3: Invest in Robustness and Security Research 

Article 15's requirement for resilience against adversarial attacks is not a standard 

cybersecurity task; it is a direct mandate to engage with a frontier research area in 

machine learning. Organizations deploying high-risk AI cannot afford to be passive 

consumers of security technology; they must become active participants in AI safety and 

security research. 

• Strategic Action: Elevate AI security from a compliance item to a core R&D 

priority. Allocate dedicated budget and personnel to proactive vulnerability 

research and defense development. 
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• Technical Implementation: Establish an internal AI "red team" tasked with 

continuously probing in-house and third-party models for vulnerabilities. This team 

should go beyond standard penetration testing and employ state-of-the-art 

techniques for generating adversarial examples, testing for data poisoning 

vulnerabilities, and attempting "jailbreak" attacks on LLMs. The findings from this 

team should feed directly back into the development lifecycle to harden models and 

inform the risk management process. Investment should also be directed towards 

research in privacy-preserving machine learning (e.g., federated learning, 

differential privacy) to reduce the attack surface of models trained on sensitive 

data.    

5.4 Area 4: Re-architect for Explainability and Human Oversight 

The intertwined requirements of Articles 13 and 14 demand a fundamental shift in how 

systems are designed. Simply layering a post-hoc explanation tool or a human review 

screen onto an existing "black box" model is unlikely to meet the Act's standard for 

effective oversight and interpretability. 

• Strategic Action: Prioritize inherent interpretability in the model selection process 

for high-risk applications. Invest in human-computer interaction (HCI) research to 

design oversight systems that are genuinely effective. 

• Technical Implementation: Where performance trade-offs are acceptable, favor 

the use of inherently interpretable "white-box" models (e.g., decision trees, 

generalized additive models) over complex neural networks for high-risk tasks. 

When black-box models are necessary, the focus must shift to the design of the 

oversight interface. Instead of a simple dashboard, this means creating 

sophisticated decision-support systems that provide overseers with rich context, 

confidence scores, explanations for the AI's recommendations, and data 

visualizations that highlight potential anomalies or biases. Robust logging of all 

human-system interactions is critical to create an auditable trail of the oversight 

process.    

5.5 Area 5: Strategic Management of the GPAI Supply Chain 

The Act's regulation of GPAI models introduces a new layer of complexity and risk into the 

AI supply chain. Organizations can no longer treat foundation models as simple, off-the-

shelf components. 

• Strategic Action: Implement a rigorous procurement, validation, and continuous 

monitoring process for all third-party AI models, especially foundation models 

integrated into high-risk systems. 
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• Technical Implementation: Develop a standardized internal pipeline for 

independently evaluating third-party models before they are approved for use. This 

pipeline should test for bias across key demographics, robustness to adversarial 

perturbations, and security vulnerabilities. Do not rely solely on the vendor's claims 

or documentation. Legal and procurement teams must work together to embed AI 

Act compliance requirements into all vendor contracts, demanding access to 

technical documentation, transparency regarding training data, and clear lines of 

liability in the event of a compliance failure. This proactive management of the 

supply chain is essential for mitigating the significant downstream risks created by 

the Act's framework.    

 

 

Table 4 Obligations for General-Purpose AI (GPAI) Models 

PART A: BASELINE OBLIGATIONS FOR ALL GPAI PROVIDERS 

1. TECHNICAL 

DOCUMENTATION  

Maintain and update technical documentation as per 

Annex XI, covering model architecture, training 

processes, data used, computational resources, and 

energy consumption.   

2. INFORMATION FOR 

DOWNSTREAM 

PROVIDERS  

Provide downstream system providers with information 

(as per Annex VII) on the model's capabilities, limitations, 

and instructions for use to enable their own compliance.   

3. COPYRIGHT POLICY   Implement and enforce a policy to comply with EU 

copyright law, including respecting reservations of rights 

under the Copyright Directive.    

4. TRAINING DATA 

SUMMARY  

Make publicly available a "sufficiently detailed summary" 

of the content used for training the model.   

PART B: ADDITIONAL OBLIGATIONS FOR GPAI WITH SYSTEMIC RISK (TRIGGERED 

BY 1025 FLOPS OR COMMISSION DESIGNATION) 

1. MODEL EVALUATION Conduct state-of-the-art model evaluations, including 

against standardized benchmarks and protocols, to 

assess capabilities and limitations.   
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2. SYSTEMIC RISK 

ASSESSMENT & 

MITIGATION  

Identify, document, and mitigate reasonably foreseeable 

systemic risks to health, safety, fundamental rights, and 

society. 

3. ADVERSARIAL TESTING  Conduct adversarial testing ("red teaming") to identify 

and address vulnerabilities and potential misuse 

scenarios.   

4. SERIOUS INCIDENT 

REPORTING  

Track, document, and report information about serious 

incidents and possible corrective measures to the AI 

Office and national authorities without undue delay. 

5. CYBERSECURITY 

PROTECTION  

 

 
 

Ensure an adequate level of cybersecurity protection for 

the model and its physical infrastructure against 

unauthorized access or model theft.   

 

 

6 Conclusions 

The European Union's AI Act represents a tectonic shift in the landscape of technology 

regulation. It is far more than a regional compliance framework; it is a foundational, global 

charter for a new era of artificial intelligence, one built not on the speculative promise of 

capability, but on the verifiable assurance of accountability. The Act effectively ends the 

"move fast and break things" ethos for high-stakes AI, replacing it with a mandate for "build 

trustworthy systems by design." 

This regulation's true significance lies in its bold translation of the most challenging open 

research problems in computer science into legally binding requirements. The mandates 

for bias-free data governance, genuine model explainability, effective human oversight, and 

robust security against adversarial attacks are not mere items on a checklist; they are the 

codification of the very frontiers of AI safety and ethics research. For organizations, this 

transforms the AI development lifecycle from a purely technical pursuit of performance into 

a rigorous, multidisciplinary exercise in risk management, ethics, and law. 

Ultimately, the AI Act presents every technology leader with a strategic choice. One path is 

to view the regulation as a burdensome tax on innovation, to be met with minimum viable 

compliance. This is a short-sighted strategy, destined to fail in a world where trust is 

becoming the most valuable asset. The other, more powerful path is to recognize the Act 

for what it is: a detailed blueprint for building the next generation of market-leading AI. 

The organizations that thrive in this new reality will be those that embrace this challenge 

not as a constraint, but as a catalyst. They will invest in the deep research required to build 

systems that are not just intelligent, but defensible. They will re-architect their technology 

http://www.palindrometech.com/


 

 

 

    

28 | P a g e  

www.palindrometech.com 

Assurance | Trust | Confidence 

stacks and governance models around the principles of transparency and human agency. 

They will treat the integrity of their AI supply chain with the same seriousness as their 

financial audits. These organizations will not merely be compliant; they will set the global 

standard for quality, security, and trust. In doing so, they will earn the confidence of 

customers, regulators, and society at large, emerging as the true thought leaders and 

architects of a responsible and enduring AI-powered future. 
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About Palindrome Technologies 

Founded in 2005, Palindrome Technologies Inc. is a 

leading applied information security research firm and 

analysis laboratory having expertise in emerging 

technologies, embedded systems, communication 

networks, software, and cloud platforms.  

Prior forming Palindrome, the principals of the company 

worked for Bellcore (Bell Communications Research) in 

the Security & Fraud group where they supported security 

assurance efforts for telecommunication providers, 

product vendors and the US government.   

Since its inception Palindrome has been providing a range 

of high-tech services related to securing emerging 

technologies, global enterprise organizations (I.e., 

healthcare, financial, energy, government) and carrier-

grade networks.  

Palindrome subject matter experts maintain internationally 

recognized ISO credentials and extensive working 

experience in securing AI/ML implementations to provide 

consultation and auditing capabilities to organizations 

seeking ISO/IEC 42001 Certification.  

Palindrome is an accredited ISO/IEC 17025 testing 

laboratory as well as a FCC, GSMA, CTIA and IEEE 

designated Cybersecurity Testing Lab. Palindrome has 

been helping global enterprise organizations, service 

providers and product vendors with deploying and 

maintaining secure networks, services, and products. The 

Palindrome team is also known for its contributions to 

industry standards bodies (e.g., IEEE, GSMA, CTIA and 

ATIS), and branches of the US government such as FCC 

CSRIC VII, CSRIC IX and NIST.  
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