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Prologue 
As Artificial Intelligence (AI) evolves beyond narrow task-specific applications towards more 
capable, integrated systems – what some are terming Artificial Capable Intelligence (ACI) – the 
need for rigorous evaluation becomes paramount. We are moving into an era where AI systems 
are deeply embedded within critical business processes and societal functions. However, the 
methods for assessing the architectural soundness of these increasingly complex systems often 
lag behind their development pace. 

This methodology was created to address that gap. It stems from observing the challenges 
organizations face in ensuring their ACI systems are not only technically proficient but also 
reliable, secure, ethically aligned, and seamlessly integrated into their operational context. The 
core problem this work seeks to solve is the lack of a structured, holistic framework specifically 
designed to evaluate ACI architectures against the principles of practical capability, data 
integrity, seamless integration, and responsible design. 

This document is intended for architects, developers, AI governance teams, risk managers, 
product owners, and organizational leaders involved in the design, development, deployment, or 
oversight of ACI systems. It aims to provide a systematic approach to assess architectural 
fitness, identify potential risks early, and ultimately build more trustworthy and valuable AI 
solutions that deliver on their promise responsibly. 

Disclaimer 
This document presents a research-based methodology for evaluating Artificial Capable 
Intelligence (ACI) architectures. It is intended for informational and educational purposes only 
and should not be treated as legal, financial, or professional advice. 

The application of this methodology is at the user's own discretion and risk. The author(s) and 
contributors are not responsible or liable for any outcomes, damages, or losses resulting from 
the use or misuse of this methodology or the information contained herein by any third party. 
Decisions based on information contained in this document are the sole responsibility of the 
user. 

While efforts have been made to ensure the accuracy and relevance of the information 
presented, the rapidly evolving nature of AI means that some content may become outdated. 
This methodology does not guarantee specific results or compliance with any particular 
regulation or standard, although it references established frameworks like those from NIST and 
ISO for guidance. 
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I. Foundations of ACI Architecture Evaluation 
A. Defining Artificial Capable Intelligence (ACI) in Practice 

The field of artificial intelligence (AI) is characterized by rapid evolution and a 
proliferation of terminology. To establish a clear foundation for evaluation, it is essential 
to define Artificial Capable Intelligence (ACI). As conceptualized by figures like Mustafa 
Suleyman, formerly of DeepMind, ACI represents AI systems designed to deliver 
practical, goal-oriented capabilities effectively, reliably, and responsibly within a specific, 

clearly defined domain.1 

This definition positions ACI distinctly from other common AI concepts. It differs from 
Artificial Narrow Intelligence (ANI), which typically excels at single, well-defined tasks 

(e.g., image classification, basic translation) but lacks broader applicability.2 ACI 
systems aim for a wider range of complex tasks within their domain, potentially 

Original Source: https://datatunnel.io/aci-architecture-evaluation-methodology/​ 3 of 40 

https://www.linkedin.com/in/federiconolasco
https://datatunnel.io/aci-evaluation-methodology/


A Methodology for Evaluating Artificial Capable Intelligence (ACI) 
Architectures (Platform-Agnostic)| Fede Nolasco, AI Researcher and 
Data Architect| https://www.linkedin.com/in/federiconolasco | May 
2025 
integrating knowledge from related fields within that domain, akin to an advanced expert 

system capable of learning and complex problem-solving.1 

Crucially, ACI is also distinct from Artificial General Intelligence (AGI). AGI represents 
the ambitious, perhaps distant, goal of creating systems with human-level cognitive 
abilities capable of understanding, learning, and applying intelligence across any 

intellectual task or domain.1 AGI implies a level of generalized learning and 

cross-domain skill transfer comparable to or exceeding human capabilities.2 

In contrast, ACI focuses on demonstrable, near-term value and capability within 

specified operational boundaries.1 An ACI system might integrate expertise from 
multiple related medical fields (e.g., oncology, radiology, genetics) to provide 
comprehensive analysis within healthcare, but it would not be expected to 

simultaneously master financial planning or autonomous driving.1 This focus on 
domain-specific capability and practical impact makes ACI a relevant concept for 
current enterprise AI adoption and necessitates an evaluation methodology grounded in 
these principles, rather than pursuing theoretical AGI benchmarks. ACI can be viewed 
as a significant advancement beyond ANI, potentially serving as a stepping stone 
towards more generalized intelligence, but its evaluation must center on its 

effectiveness and responsibility within its defined scope.1 

 

B. Core Principles Driving ACI Architecture 

The definition of ACI gives rise to a set of core principles that must guide the design and 
evaluation of its underlying architecture. These principles serve as the foundational 
pillars against which architectural decisions are measured, ensuring alignment with the 
goals of practical, reliable, and responsible AI deployment. The five core principles are: 

1.​ Capability-Centric: The architecture's primary purpose is to directly enable and 
support the specific tasks and goals the ACI system is designed to achieve. 
Every architectural component should contribute demonstrably to the system's 
intended capabilities. 

2.​ Pragmatism & Domain Specificity: The architecture must be grounded in 
practical application within its defined operational context. Design choices should 
prioritize effectiveness and feasibility in the real-world environment over 
theoretical elegance or unnecessary generalization beyond the system's scope. 

Original Source: https://datatunnel.io/aci-architecture-evaluation-methodology/​ 4 of 40 

https://www.linkedin.com/in/federiconolasco
https://datatunnel.io/aci-evaluation-methodology/


A Methodology for Evaluating Artificial Capable Intelligence (ACI) 
Architectures (Platform-Agnostic)| Fede Nolasco, AI Researcher and 
Data Architect| https://www.linkedin.com/in/federiconolasco | May 
2025 

3.​ Data as Fuel: Recognizing that data is fundamental to AI performance 5, the 
architecture must be explicitly designed to efficiently ingest, manage, process, 
and utilize high-quality, relevant data. This includes ensuring data integrity, 
accessibility, and appropriate governance. 

4.​ Integration First: ACI systems rarely operate in isolation. The architecture must 
treat seamless integration with existing enterprise systems, data sources, and 
workflows as a primary consideration, enabling data flow and process automation 

to realize business value.7 

5.​ Responsibility by Design: Ethical considerations, security, privacy, fairness, 
transparency, and compliance are not add-ons but must be embedded 

throughout the architecture from the outset.9 The architecture itself should 
facilitate and enforce responsible AI practices. 

These principles provide a consistent lens for assessing architectural fitness throughout 
the evaluation methodology detailed in subsequent sections. 

C. The Imperative for Systematic Evaluation: Purpose and Focus 

A dedicated, systematic methodology for evaluating ACI architectures is not merely a 
procedural formality but a critical necessity driven by several factors. AI systems, 
particularly those aiming for the capabilities encompassed by ACI, introduce significant 

complexity.11 Their development and deployment involve high stakes, potentially 

impacting individuals, organizations, and society in profound ways.11 Missteps can lead  

to financial losses, exposure of sensitive information, regulatory non-compliance, 

reputational damage, and erosion of public trust.11 

Therefore, the purpose of this methodology is to provide a structured approach to 
systematically assess the architecture of an ACI system, ensuring it aligns with the core 
principles of ACI and supports the delivery of intended capabilities effectively, reliably, 
and responsibly. The focus is firmly on evaluating how well the architectural design 
supports key requirements for practical value realization: 

●​ Data Integrity: Ensuring the data fueling the ACI is accurate, reliable, and 

governed appropriately.5 
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●​ Seamless Integration: Enabling the ACI to connect and interact effectively 

within the existing technological and business process landscape.7 

●​ Responsible AI: Embedding ethical considerations, security, fairness, 

transparency, and compliance into the system's foundation.9 

●​ Capability Enablement: Confirming the architecture effectively supports the 
intended functions, performance, scalability, and maintainability required to 

achieve business goals.14 

This evaluation goes beyond simple functional testing. It delves into the architectural 

underpinnings to proactively manage risks 10, build trustworthy systems 9, and 
maximize the likelihood that the ACI system will deliver positive, intended outcomes 
while minimizing potential harms. It explicitly avoids assessing theoretical AGI 
capabilities, concentrating instead on the practical efficacy and responsibility of the 

system within its defined operational domain. The increasing complexity of AI 11, 

coupled with evolving regulations 11 and the need for scalable, maintainable solutions 
5, makes such a rigorous architectural evaluation indispensable. 

 

II. The ACI Architecture Evaluation Methodology 
This section details the methodology for evaluating ACI architectures, structured around 
guiding principles, specific evaluation dimensions with corresponding criteria, a defined 
process, expected deliverables, and mechanisms for continuous improvement. 

A. Guiding Principles for Evaluation (Reiteration) 

The evaluation process is consistently guided by the five core principles derived from 
the ACI definition: 

1.​ Capability-Centric: Does the architecture directly enable the specific tasks and 
goals? 

2.​ Pragmatism & Domain Specificity: Is the architecture practical for the defined 
operational context? 

3.​ Data as Fuel: Does the architecture effectively manage and utilize high-quality 
data? 

4.​ Integration First: Is seamless integration a primary architectural consideration? 
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5.​ Responsibility by Design: Are ethics, security, and compliance embedded 
architecturally? 

These principles serve as the overarching framework for assessing the dimensions that 
follow. 

B. Evaluation Dimension 1: Data Integrity and Governance Architecture 

This dimension assesses the architectural provisions for ensuring that the data used by 
the ACI system is of sufficient quality, is handled securely and ethically, and flows 
efficiently throughout its lifecycle. It directly addresses the "Data as Fuel" and 
"Responsibility by Design" principles. The convergence of traditional data governance 
and AI-specific governance requirements is central here; AI systems rely on a strong 
data foundation but also introduce unique governance needs related to models and their 

lifecycle.5 The architecture must support both. 

Criteria & Best Practices: 

●​ Data Quality Management:​
 

○​ Mechanisms: Evaluate architectural support for data sourcing, robust 
validation rules, data cleansing processes, ongoing quality monitoring, and  

○​ comprehensive data lineage tracking.5 How does the architecture ensure 

that data inputs are accurate, reliable, and consistent across the system?5 

○​ Data Types: Assess how the architecture handles quality management for 
both structured and unstructured data, which is often crucial for AI 

applications.16 

○​ ML Lifecycle Integration: Evaluate support for data preparation and 
feature engineering stages within the ML pipeline, ensuring data 

transformations maintain integrity.17 

○​ Automation: Assess the architecture's ability to integrate and support 

automated data quality checks, anomaly detection mechanisms 5, and 

automated metadata generation.5 Automation is often essential for 

managing data quality at the scale required for AI.5 

●​ Data Governance Enforcement:​
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○​ Policies & Controls: Evaluate how the architecture implements and 
enforces data access controls (e.g., role-based access), data usage 
policies, privacy regulations (like GDPR or CCPA), and data 

retention/deletion schedules.5​

 

○​ Stewardship & Frameworks: Assess architectural support for data 

stewardship roles and responsibilities.5 Does the architecture facilitate 
integration with broader enterprise data governance frameworks (e.g., 
DAMA-DMBOK,TOGAF, DGI, DCAM) and associated tooling like data 

catalogs, metadata management tools, and policy engines?5​

 

○​ Traceability & Audit: Evaluate the architectural mechanisms ensuring 
traceability of data usage and providing audit trails for governance and 

compliance purposes.18​

 

●​ Data Accessibility & Flow:​
 

○​ Pipelines: Analyze the efficiency, reliability, security, and scalability of data 
pipelines that feed data into ACI models and deliver insights back to 

operational systems or users.16 

○​ Lifecycle Support: Assess the architecture for data ingestion 17, 
appropriate data storage solutions (considering security, performance, 

cost, and data types) 17, data version control mechanisms (critical for ML 

reproducibility) 17, and processing capabilities.​
 

○​ Real-time Needs: If the ACI use case requires real-time data, evaluate 
the architecture's support for data streaming technologies and associated 

governance.16​
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○​ Data Silos: Analyze how the architecture helps prevent data silos and 
promotes consistency, potentially through mechanisms supporting a single 

source of truth where appropriate.5 

Evaluating this dimension requires understanding that data governance is not a 
one-time check but an ongoing process throughout the data lifecycle, from acquisition to 

disposal.5 The architecture must provide the necessary structures and hooks to support 
this continuous governance, including monitoring, auditing, and adaptation. 
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C. Evaluation Dimension 2: Seamless Integration Architecture 

This dimension focuses on how effectively the architecture enables the ACI system to 
connect, communicate, and coordinate with other components within its own system 
and with the broader enterprise technology landscape. This is fundamental to the 
"Integration First" principle and critical for realizing the practical value proposition of 
ACI, moving beyond isolated AI capabilities to enhance end-to-end business 

processes.7 

Criteria & Best Practices: 

●​ API Strategy:​
 

○​ Design & Management: Evaluate the design clarity, robustness, security, 

versioning practices 20, discoverability, and quality of documentation for 

APIs exposed or consumed by the ACI system.7 Is there a coherent 
strategy, potentially utilizing API gateways or management platforms?​
 

○​ Modularity & Connectivity: Assess how the API strategy promotes 
modularity, allowing components to be updated or replaced 

independently.7 Do APIs serve as effective "connective tissue"?7​

 

○​ Security: Examine API security measures, including authentication, 
authorization, rate limiting, and input validation to prevent common 

vulnerabilities like injection attacks.20​

 
●​ System Interoperability:​

 
○​ Mechanisms: Assess the architectural mechanisms employed for 

connecting ACI components with existing enterprise systems (e.g., CRM, 

ERP, databases, legacy systems).19 This includes evaluating the use and 
suitability of middleware, message queues, event buses, standardized 
connectors, or custom adapters.​
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○​ Ease of Integration: How easily can the ACI system be "plugged into" the 
existing environment? Does the architecture rely on standardized 
interfaces and protocols (e.g., REST, JSON, industry-specific standards) 

to facilitate interoperability?15​

 

○​ Hybrid Environments: If relevant, assess the architecture's ability to 
support integration across different environments (e.g., 
cloud-to-on-premise).​
 

●​ Workflow Orchestration:​
 

○​ Coordination: Analyze how the architecture supports the coordination 
and sequencing of tasks involving ACI components and other systems or 
human actors within a business process.​
 

○​ Engines & Platforms: Evaluate the use and appropriateness of dedicated 

workflow engines (e.g., Argo Workflows, Tekton, Apache Airflow 20) or 

more comprehensive AI/LLM orchestration platforms.8 Is the orchestration 
logic embedded implicitly in code, or managed explicitly?​
 

○​ State Management: For complex or multi-step interactions (especially 
conversational AI or agentic systems), assess how the architecture 

manages state and context across interactions.8​

 

○​ Modularity & Performance: Does the orchestration approach support 

modular workflow design?20 Does it incorporate mechanisms for 
performance optimization (e.g., parallel execution, caching intermediate 

results 20, efficient resource utilization 8) and scalability?8​

 

Original Source: https://datatunnel.io/aci-architecture-evaluation-methodology/​ 11 of 40 

https://www.linkedin.com/in/federiconolasco
https://datatunnel.io/aci-evaluation-methodology/


A Methodology for Evaluating Artificial Capable Intelligence (ACI) 
Architectures (Platform-Agnostic)| Fede Nolasco, AI Researcher and 
Data Architect| https://www.linkedin.com/in/federiconolasco | May 
2025 

○​ Advanced Workflows: Assess support for integrating with Business 

Process Automation (BPA) tools 19 and potentially orchestrating multiple 

AI agents or models (AI teaming).8 

 

As ACI systems tackle more complex, multi-step problems involving diverse data 
sources and models, the architectural approach to orchestration becomes increasingly 
vital. Relying on simple point-to-point integrations can lead to brittle, hard-to-manage 
systems, whereas dedicated orchestration layers provide necessary control, visibility, 

and scalability.8 A well-defined API strategy is similarly crucial, acting as a strategic 

enabler for agility, modularity, and future evolution.7 

D. Evaluation Dimension 3: Responsible AI Architecture 

This dimension evaluates the extent to which the ACI architecture incorporates and 
enables principles of ethical, trustworthy, secure, and compliant AI operation. It 
embodies the "Responsibility by Design" principle. The evaluation criteria are heavily 
informed by established frameworks like the NIST AI Risk Management Framework 

(RMF) 11 and relevant ISO/IEC standards for AI 25, providing a robust and defensible 
basis for assessment. The focus is on how architectural choices proactively support 
these principles, rather than relying solely on external processes. 

Criteria & Best Practices (Aligned with NIST RMF Trustworthy Characteristics 13): 

●​ Security & Resilience:​
 

○​ Protection: Architectural controls for protecting AI models (e.g., against 
theft or tampering), data (at rest, in transit, in use via techniques like 
confidential computing), and the underlying infrastructure from 

unauthorized access or attack.13 

○​ Practices: Support for secure development lifecycle practices 9, 

vulnerability management and defense 9, and integration of security 
testing (e.g., penetration testing, adversarial testing) into the architecture.​
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○​ Robustness: Architectural patterns supporting robustness against 

unexpected inputs or distributional shifts.25 Mechanisms for anomaly 

detection that might indicate a security issue or system compromise.18​

 

 
 

○​ Resilience: Ability of the architecture to withstand and recover from 

failures or attacks, ensuring graceful degradation or fail-safe behavior.13 

Addressing AI-specific threats like prompt injection 20, data poisoning, or 
model evasion.​
 

●​ Privacy:​
 

○​ Techniques: Architectural support for implementing Privacy-Enhancing 
Technologies (PETs) such as differential privacy, federated learning, 
homomorphic encryption, or secure multi-party computation where 

appropriate.13 Support for data minimization principles.​
 

○​ Compliance & Design: How the architecture facilitates compliance with 

relevant privacy regulations (e.g., GDPR, CCPA).5 Evidence of Privacy by 

Design principles being embedded in the architecture.9 Secure handling 

and segregation of Personally Identifiable Information (PII).16​

 

○​ User Rights: Architectural support for servicing data subject access 

requests (DSARs) efficiently.6​

 

●​ Fairness & Bias Mitigation:​
 

○​ Monitoring: Inclusion of architectural components or hooks specifically 
designed for monitoring model inputs, outputs, and performance for 
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potential biases against protected groups.5 Integration points for fairness 
assessment tools.​
 

○​ Intervention: Architectural support for facilitating model retraining, 
calibration, or other adjustments based on fairness assessments. 

 
 

○​ Data Considerations: How the architecture supports the use and 
management of diverse and representative datasets needed to mitigate 

bias.25​

 

●​ Transparency & Explainability:​
 

○​ Logging & Auditing: Robust architectural support for logging system 
operations, data lineage, model predictions, and user interactions to 

enable auditing and traceability.5​

 

○​ Explanation Mechanisms: Architectural provisions for generating and 
delivering explanations of AI system behavior or decisions, where feasible 
and appropriate for the context (e.g., using techniques like SHAP, LIME, or 

model-specific methods).13​

 

○​ System Transparency: Clear documentation and communication 
regarding the AI system's capabilities, limitations, intended use, and data 

sources, supported by architectural metadata.13 Alignment with 

transparency standards like ISO/IEC 12792 or IEEE 7001.30​

 

●​ Accountability & Governance:​
 

○​ Oversight & Control: Architectural mechanisms enabling effective human 
oversight, including points for review, intervention, or override of AI 
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decisions or actions, particularly crucial for high-risk or agentic systems.16​

 

○​ Roles & Responsibilities: How the architecture supports the definition 
and enforcement of roles and responsibilities for development, 

deployment, operation, and governance.12 

 
 

○​ Framework Alignment: Demonstrable alignment of architectural choices 
with internal AI governance policies and external frameworks/standards 

(e.g., NIST AI RMF Govern function 13, ISO/IEC 42001 AIMS 25).​
 

●​ Safety:​
 

○​ Fail-Safe Design: Architectural patterns that support safe failure modes, 

ensuring the system does not cause harm if it malfunctions.13​

 

○​ Control Mechanisms: Mechanisms for operators to safely disengage, 
deactivate, or take manual control of the AI system if performance 

degrades or unexpected behavior occurs.13 Alignment with relevant 

safety standards (e.g., IEEE 7010 10).​
 

●​ Compliance Readiness:​
 

○​ Regulatory Adherence: Overall assessment of how the architecture 
facilitates adherence to applicable industry-specific and general AI 
regulations (e.g., EU AI Act, financial services regulations, healthcare 

regulations).11​

 

○​ Evidence Generation: How the architecture supports the generation of 
logs, documentation, and other evidence required for compliance audits 
and reporting. 
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Evaluating this dimension requires recognizing the interconnectedness of these 
principles. For instance, transparency is often a prerequisite for accountability and 

fairness assessment; security underpins privacy.13 The architecture must support these 
principles holistically, embedding them deeply rather than treating them as surface-level 
checks. 
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E. Evaluation Dimension 4: Capability Enablement & Value Realization 

This final dimension assesses the architecture's effectiveness in translating the 
technical components into the desired practical capabilities and ultimately delivering the 
intended business or user value. It connects the technical design back to the 
"Capability-Centric" and "Pragmatism & Domain Specificity" principles, ensuring the 
architecture serves its ultimate purpose. 

Criteria & Best Practices: 

●​ Goal Alignment:​
 

○​ Business Objectives: How directly does the architectural design support 
the defined business goals, such as increased productivity, improved 

efficiency, enhanced decision support, or better customer outcomes?15 Is 
there a clear line of sight from architectural choices to value drivers?​
 

○​ Task Enablement: How well does the architecture facilitate the specific 

tasks and functionalities the ACI system is intended to perform?15​

 

○​ User Needs: Does the architecture consider and support the needs of 
end-users? Does it enable a positive User Interface/User Experience 

(UI/UX) by providing necessary data or responsiveness?14​

 

●​ Performance & Scalability:​
 

○​ Performance Targets: Evaluate the architecture's inherent ability to meet 
required performance targets, including latency, throughput, and 

processing speed.15​

 

○​ Scalability Patterns: Assess the architectural patterns used to support 
scalability (e.g., microservices, modular design, load balancing, 
horizontal/vertical scaling, serverless components, efficient database 

design).18 Can the system handle anticipated peak loads and future 
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growth efficiently?14​

 

○​ Resource Optimization: Does the architecture promote efficient use of 
computational resources (CPU, GPU, memory, network bandwidth) to 

manage operational costs?15​

 

●​ Reliability & Maintainability:​
 

○​ Fault Tolerance: Evaluate architectural patterns supporting resilience and 
fault tolerance, such as redundancy, replication, health checks, and 

graceful degradation.18​

 

○​ Monitoring & Observability: Assess the architectural support for 
comprehensive monitoring, logging, and observability across the system 

(infrastructure, data pipelines, model performance).18 Are there clear 
mechanisms for detecting issues proactively?​
 

○​ MLOps & Deployability: For ML-based ACI, evaluate how the 

architecture supports MLOps practices, including automated testing 15, 
model versioning, continuous integration/continuous deployment (CI/CD) 

pipelines, and ease of deploying updates or new model versions.18 
Strong MLOps support is crucial for maintaining reliability and enabling 

rapid iteration.18​

 

○​ Maintainability: Assess architectural characteristics that promote 

long-term maintainability, such as modularity, loose coupling 18, code 

quality, clear interfaces, and the quality of technical documentation.5 Can 
components be updated or debugged without excessive system-wide 
impact? 
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It is important to recognize that architectural decisions often involve balancing 

competing quality attributes.39 For example, enhancing security might introduce 
performance overhead, or maximizing flexibility might increase complexity. The 
evaluation should identify these trade-offs and assess whether the chosen balance is 
appropriate and consciously made in alignment with the ACI system's specific goals, 

domain context, and organizational risk tolerance.12 

F. The Structured Evaluation Process 

Conducting a thorough ACI architecture evaluation requires a systematic, collaborative, 
and evidence-based process. The following steps provide a structured approach: 

1.​ Define Scope & Objectives: Clearly articulate which ACI system, subsystem, or 
specific components are under evaluation. Define the specific goals of the 
evaluation (e.g., pre-deployment readiness assessment, identification of 
performance bottlenecks, assessment of ethical risks, compliance check against 
a specific regulation). Establish the context, including intended use, deployment 

settings, and business goals.13​

 

2.​ Gather Artifacts: Collect all relevant documentation pertaining to the 
architecture and its context. This includes architecture diagrams (logical, 
physical, deployment), technical specifications, data flow diagrams, API 

documentation, model cards or datasheets 5, security policies, relevant 
compliance requirements, results from previous testing and evaluation efforts 

(TEVV) 13, and risk assessments.​
 

3.​ Identify Stakeholders: Assemble a diverse group of stakeholders whose 
perspectives are crucial for a comprehensive evaluation. This typically includes 
system architects, lead developers, data scientists, data engineers, MLOps 
engineers, product managers, representatives from business units using or 
impacted by the system, security officers, privacy officers, legal and compliance 
experts, and potentially representatives from affected user groups or 

communities.5 Ensuring demographic and disciplinary diversity within the 
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evaluation team is recommended.13​

 

4.​ Conduct Assessment: This is the core evaluation activity, involving multiple 
methods: 

○​ Documentation Review: Systematically review the gathered artifacts 
against the evaluation criteria defined in Dimensions B through E of this 
methodology.​
 

○​ Stakeholder Engagement: Conduct structured interviews, workshops, or 
surveys with the identified stakeholders to gather insights, clarify design 
rationale, understand operational context, and identify potential risks or 

impacts not evident in documentation.13​

 

○​ Criteria-Based Analysis: Utilize checklists, scoring rubrics, or 
questionnaires based on the evaluation criteria. Frameworks like the NIST 

AI RMF 13 or ISO/IEC 42001 controls 25 can provide a basis for 
structuring these tools.​
 

○​ Risk & Impact Analysis: Proactively identify potential failure modes, 

performance bottlenecks, security vulnerabilities, and ethical risks.12 This 
includes assessing potential harms to individuals, groups, or the 

organization 12 and performing AI impact assessments where 

appropriate.10 Assess risks related to "containment" – the ability to control 
or halt the system if it behaves unexpectedly.​
 

5.​ Synthesize Findings: Consolidate all observations from the documentation 
review, stakeholder engagement, and criteria-based analysis. Clearly identify 
architectural strengths, weaknesses, gaps, and areas of non-conformance with 
ACI principles or relevant standards/frameworks (e.g., NIST RMF, ISO 
standards).​
 

6.​ Develop Recommendations: Based on the synthesized findings, propose 
specific, actionable recommendations for architectural improvements or 
remediation. Prioritize these recommendations based on the severity of the 
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identified risks, potential impact on system capabilities, integration, responsibility, 

and alignment with organizational risk tolerance.12 Recommendations should 

address how to mitigate, transfer, avoid, or accept identified risks.13​

 

7.​ Report & Review: Document the entire evaluation process, findings, and 
recommendations in a clear, concise, and well-structured report (see Section 
II.G). Present the report to key stakeholders, facilitate discussion, and ensure 
understanding of the findings and proposed actions. 

This structured process ensures that the evaluation is thorough, repeatable, and yields 
actionable insights grounded in evidence and diverse perspectives. 

G. Evaluation Deliverables: The ACI Architecture Evaluation Report 

The primary deliverable of the evaluation process is the ACI Architecture Evaluation 
Report. This document serves as the formal record of the assessment and provides the 
basis for decision-making regarding architectural improvements or system deployment. 
The report should be structured logically, mirroring the evaluation methodology to 
ensure clarity and traceability. A recommended structure includes: 

1.​ Executive Summary: A high-level overview of the evaluation's scope, key 
findings, major risks, and top-priority recommendations, intended for senior 
leadership and key decision-makers.​
 

2.​ Scope and Objectives: A clear statement of the ACI system/components 
evaluated, the specific goals of this evaluation instance, and the timeframe 
covered.​
 

3.​ Assessment Findings: The detailed results of the evaluation, organized 
according to the four main evaluation dimensions: 

○​ Data Integrity and Governance Architecture 
○​ Seamless Integration Architecture 
○​ Responsible AI Architecture 
○​ Capability Enablement & Value Realization 
○​ Within each dimension, findings should be presented against the specific 

criteria evaluated, supported by evidence gathered during the 
assessment. 

Original Source: https://datatunnel.io/aci-architecture-evaluation-methodology/​ 21 of 40 

https://www.linkedin.com/in/federiconolasco
https://datatunnel.io/aci-evaluation-methodology/


A Methodology for Evaluating Artificial Capable Intelligence (ACI) 
Architectures (Platform-Agnostic)| Fede Nolasco, AI Researcher and 
Data Architect| https://www.linkedin.com/in/federiconolasco | May 
2025 

 

Original Source: https://datatunnel.io/aci-architecture-evaluation-methodology/​ 22 of 40 

https://www.linkedin.com/in/federiconolasco
https://datatunnel.io/aci-evaluation-methodology/


A Methodology for Evaluating Artificial Capable Intelligence (ACI) 
Architectures (Platform-Agnostic)| Fede Nolasco, AI Researcher and 
Data Architect| https://www.linkedin.com/in/federiconolasco | May 
2025 

 
4.​ Strengths, Weaknesses, Risks Identified: A consolidated summary 

highlighting the positive aspects of the architecture, identified deficiencies or 
weaknesses, and specific risks. Risks should be clearly described, potentially 
categorized (e.g., using NIST risk categories: harm to people, organization, 

ecosystem 12), and linked back to the evaluation criteria they relate to. The 
potential impact and likelihood of risks should be noted where assessed.​
 

5.​ Actionable Recommendations: A list of specific, measurable, achievable, 
relevant, and time-bound (SMART) recommendations for addressing the 
identified weaknesses and risks. Recommendations should be prioritized based 
on risk level and potential impact. Each recommendation should ideally have a 
suggested owner or responsible team.​
 

6.​ Compliance and Responsibility Check Summary: An explicit summary of the 
architecture's alignment with key responsible AI principles and relevant standards 
or regulations (e.g., NIST AI RMF trustworthiness characteristics, key ISO 42001 
controls, GDPR requirements, EU AI Act provisions as applicable). This section 
provides a focused view on the system's trustworthiness and compliance posture 
from an architectural perspective.​
 

7.​ Appendices (Optional): May include detailed checklists used, lists of 
stakeholders interviewed, or references to specific artifacts reviewed. 

This structure ensures the report is comprehensive, easy to navigate, and provides 
clear traceability from the evaluation criteria through findings to actionable 
recommendations. 

H. Fostering Continuous Improvement 

The evaluation of ACI architectures cannot be a static, one-off event. The AI landscape 
is characterized by rapid technological advancements, evolving algorithms, changing 

data patterns (drift), emerging regulations, and shifting societal expectations.5 
Therefore, continuous improvement must be embedded within the evaluation approach 
itself. 

●​ Methodology Evolution: This evaluation methodology should be treated as a 
living document. It needs to be revisited and updated periodically (e.g., annually 
or biennially) to incorporate new best practices, reflect changes in relevant 
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standards (like NIST or ISO updates 13), address emerging AI risks (e.g., related 
to generative AI or agentic systems), and refine criteria based on practical 
experience.​
 

●​ Feedback Loop: The findings and recommendations from each evaluation 
exercise should provide valuable feedback not only for the specific ACI system 
assessed but also for the organization's broader AI architectural principles and 
design patterns. Lessons learned should inform future development efforts, 

preventing the recurrence of identified architectural weaknesses.20​

 

●​ Lifecycle Integration: The evaluation process should ideally be integrated into 
the ACI system's overall lifecycle, aligning with frameworks like 

Plan-Do-Check-Act (PDCA) used in ISO management systems.25 This means 
conducting evaluations or reviews at key milestones (e.g., design completion, 
pre-deployment, post-deployment monitoring, major updates) rather than only at 

the end. This aligns with the lifecycle approach advocated for AI governance 6 

and AI system development.9 

By embracing continuous improvement, organizations can ensure that their ACI 
evaluation practices remain relevant and effective, fostering architectures that are not 
only capable and integrated but also consistently responsible and trustworthy over time. 
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III. Operationalizing Evaluation: A Platform-Agnostic Framework 
To effectively implement the ACI Architecture Evaluation Methodology, organizations 
need a structured operational framework. This section outlines a platform-agnostic 
approach, defining the core requirements, data structures, and processes that can be 
implemented using various technology stacks (e.g., custom web applications, enterprise 
platforms, low-code/no-code solutions, or even integrated within existing governance, 
risk, and compliance (GRC) tools). 

A. Core Functional Requirements 

Regardless of the chosen platform, any system designed to operationalize this 
methodology must support the following core functionalities: 

●​ Role-Based Access Control (RBAC):​
 

○​ Defined Roles: The system must support distinct user roles reflecting the 
evaluation process, minimally including: 

■​ Input Owner/Submitter: Responsible for providing architectural 
details and initial data. 

■​ Reviewer: Responsible for assessing the submission against 
criteria and providing feedback. 

■​ Approver: Authorized to formally approve or reject the evaluation 
outcome. 

■​ Administrator: Manages users, roles, configurations, and the overall 
system.​
 

○​ Granular Permissions: A robust Identity and Access Management (IAM) 
system is needed to assign specific permissions to each role (e.g., create, 
read, update, delete evaluations; transition workflow states; view reports). 
This could leverage existing enterprise IAM solutions (like Active Directory, 
Okta, LDAP) or platform-specific capabilities.​
 

●​ Configurable Workflow Management:​
 

○​ Multi-Step Process: The system must support a defined, potentially 
customizable, workflow to manage the evaluation lifecycle from initiation to 
completion. A typical flow includes stages like: Draft -> Submitted for 
Review -> Under Review -> Revisions Requested -> Pending Approval -> 
Approved / Rejected. 
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○​ State Transitions & Task Assignment: The workflow engine should 
manage transitions between states based on user actions (e.g., 
submission, approval) or predefined rules. It must allow assigning tasks or 
notifications to specific roles or individuals at different stages.​
 

○​ Lifecycle Tracking: The system should track the status, version history, 
and key dates (submission, review, approval) associated with each 
evaluation instance.​
 

●​ Compliance and Risk Data Capture:​
 

○​ Status Tracking: The system must provide mechanisms (e.g., 
dropdowns, radio buttons, checkboxes) to explicitly record the compliance 
status (e.g., Met, Not Met, Partially Met, Not Applicable) for each 
evaluation criterion or finding.​
 

○​ Risk Assessment Data: Functionality is required to capture risk details 
associated with findings, including attributes like likelihood, impact, 
inherent/residual risk level (potentially using predefined scales or scoring), 
and mitigation status.​
 

○​ Association: Compliance status and risk data must be clearly linkable to 
the specific evaluation criteria or findings they pertain to within the data 
model. 

B. Data Modeling and Storage Strategy 

A well-defined data model is crucial for capturing evaluation information consistently 
and enabling effective analysis. 

●​ Structured Data Model: Define a clear schema (e.g., using relational database 
tables, NoSQL document structures, JSON/XML schema definitions) to represent 
an "ACI Evaluation" entity.​
 

●​ Core Entities/Attributes: The model must include attributes for: 
○​ Metadata: Evaluation ID, evaluated system name/version, evaluation date, 

status, assigned roles (Owner, Reviewer(s), Approver).​
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○​ Scope & Objectives: Fields corresponding to Section II.F, Step 1. 

 
○​ Evaluation Dimensions: Structured sections or related entities to capture 

assessment details (notes, compliance status, scores if used) for each 
criterion within Data Integrity, Integration, Responsibility, and Capability 
Enablement (Sections II.B-E).​
 

○​ Findings: A mechanism (e.g., a related table or nested structure) to record 
multiple findings, each with attributes like description, related 
dimension/criteria, associated risk details, and compliance impact.​
 

○​ Recommendations: A similar mechanism for recording multiple 
recommendations, linked to findings, with attributes like description, 
priority, assigned owner, status, and target date.​
 

●​ Relationships: The model must support relationships between entities (e.g., one 
evaluation has many findings; one finding can have multiple recommendations).​
 

●​ Data Storage: Choose an appropriate storage solution (e.g., relational database, 
NoSQL database, document store) based on the chosen platform, scalability 
requirements, and query needs. Ensure the storage solution supports data 
integrity, security, and backup/recovery. 

C. Identity and Access Management (IAM) Integration 

Securely managing user access is paramount. 

●​ Authentication: Integrate with standard authentication mechanisms (e.g., 
SAML, OAuth, OpenID Connect, LDAP) or leverage the platform's built-in 
authentication.​
 

●​ Authorization: Implement the RBAC model defined in Section III.A, ensuring 
users can only perform actions and access data permitted by their assigned role. 
Permissions should be configurable and auditable.​
 

●​ User Provisioning: Define processes for adding, modifying, and removing users 
and assigning them to appropriate roles. 
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D. Workflow Engine / Business Process Management (BPM) Implementation 

The workflow component automates and enforces the evaluation process. 

 
●​ Engine Selection/Implementation: Utilize a dedicated workflow engine, a BPM 

suite, or leverage built-in workflow capabilities of the chosen platform (e.g., 
ServiceNow, Salesforce, custom application frameworks). 

●​ Workflow Definition: Define the evaluation workflow states, transitions, 
conditions, and associated actions (e.g., sending notifications, assigning tasks). 
Ensure the workflow definition is configurable to adapt to evolving process 
needs. 

●​ Task Management: Provide users with clear visibility into assigned tasks (e.g., 
reviews pending, approvals required) through dashboards or task lists. 

●​ Notifications: Implement automated notifications (e.g., email, in-app alerts) to 
inform users of relevant events, such as task assignments, status changes, or 
approaching deadlines. 

E. User Interface (UI) and User Experience (UX) Considerations 

The system must be usable and efficient for all roles. 

●​ Input Forms: Design intuitive forms for capturing evaluation data. Use logical 
grouping (e.g., tabs, accordions for dimensions), clear labels, instructional text, 
and appropriate input controls (text areas, dropdowns, date pickers). Implement 
client-side and server-side validation to ensure data quality.​
 

●​ Data Presentation: Develop clear and readable views for displaying evaluation 
reports. Organize information logically, mirroring the methodology structure. Use 
formatting, tables, and potentially visualizations to highlight key findings, risks, 
and recommendations.​
 

●​ Dashboards & Summaries: Provide dashboards or summary views for users to 
quickly understand the status of evaluations they are involved in, pending tasks, 
and overall risk/compliance posture where appropriate.​
 

●​ Accessibility: Ensure the UI adheres to relevant web accessibility standards 
(e.g., WCAG) to be usable by individuals with disabilities. 
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F. Data Querying, Analysis, and Reporting Capabilities 

Extracting insights from the collected evaluation data is a key objective. 

●​ Query Interface: Provide mechanisms to query and filter evaluation data based 
on various criteria (e.g., status, system evaluated, risk level, compliance status, 
date range). This could be through a graphical interface, an API, or direct query 
language access (e.g., SQL).​
 

●​ Reporting: Offer built-in reporting capabilities to generate standardized 
evaluation reports (as defined in Section II.G). Allow for customization and 
potentially exporting reports in various formats (e.g., PDF, Word).​
 

●​ Analytics & Visualization: For analyzing trends across multiple evaluations, 
consider: 

○​ Aggregation: Capabilities to aggregate data (e.g., count of high-risk 
findings per dimension, average compliance score over time). 

○​ Visualization: Integration with charting libraries or BI tools to visualize 
trends, comparisons, and risk distributions. 

○​ Data Export: Functionality to export evaluation data (e.g., in CSV, JSON 
format) for analysis in external tools (spreadsheets, BI platforms, statistical 
software). 

By focusing on these platform-agnostic requirements and principles, organizations can 
design and implement an operational framework for the ACI Architecture Evaluation 
Methodology using the technology stack that best fits their existing infrastructure, 
resources, and strategic goals. 
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IV. Industry Landscape: ACI Architectural Priorities 
Understanding the architectural priorities of leading organizations actively developing 
advanced AI systems provides valuable context for evaluating ACI architectures. While 

the term "ACI" itself is relatively new 1, the capabilities and challenges it represents are 
central to the work of major AI players. 

A. Key Organizations Shaping the ACI Domain 

Several organizations are at the forefront of developing large-scale AI models and 
platforms that align with or push the boundaries of ACI capabilities: 

●​ Google (including DeepMind): A major force in AI research and development, 
producing models like Gemini known for advanced reasoning and multi-modality, 
and integrating AI deeply into products like Google Workspace and Cloud AI 

platform.40​

 

●​ Microsoft: Heavily invested in AI, integrating it across its ecosystem (Azure AI, 
Microsoft 365 Copilot, Security Copilot) and maintaining a close partnership with 

OpenAI.38 Focus includes productivity enhancement, agentic capabilities, and 
enterprise solutions.​
 

●​ OpenAI: A leading research and deployment company known for models like 
GPT (including GPT-4o) and DALL-E, driving advancements in natural language 

processing, reasoning, coding, and image generation.40 Collaborates with 
Microsoft for cloud infrastructure.​
 

●​ Anthropic: Founded by former OpenAI members with a strong emphasis on AI 
safety and ethics, known for its Claude models and "Constitutional AI" 

approach.38 Focuses on building reliable and steerable AI systems. 

Notably, Google, Microsoft, OpenAI, and Anthropic jointly launched the Frontier Model 

Forum in 2023.38 This industry body aims to ensure the safe and responsible 
development of highly capable "frontier" AI models, focusing on advancing safety 
research, identifying best practices, collaborating with stakeholders, and supporting 
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beneficial AI applications.38 This collaboration underscores the shared recognition of 

the importance of safety and responsibility alongside capability advancement.35 

B. Observed Architectural Themes and Evaluation Considerations 

Analyzing recent announcements, product directions, and stated priorities from these 
leading organizations reveals several key architectural themes relevant to ACI 
evaluation: 

●​ Advanced Reasoning & Problem Solving: There is a clear push towards 
architectures that support more sophisticated reasoning, planning, and complex 
problem-solving capabilities, moving beyond simple pattern matching. Google's 

Gemini 2.5 explicitly targets reasoning 43, and OpenAI's models are 

benchmarked on reasoning tasks.40 Evaluation Implication: Architectures should 
be assessed for their ability to support complex computational graphs, 
knowledge representation, and potentially symbolic reasoning components 
alongside neural networks.​
 

●​ Multi-modality: Architectures are increasingly designed to handle and integrate 
multiple data types seamlessly – text, images, code, and potentially audio or 

video.22 OpenAI's models demonstrate image understanding and generation 43, 
and multi-modal capabilities are becoming standard expectations. ​
 

○​ Evaluation Implication: Assess architectural flexibility in handling diverse 
data inputs and outputs, including appropriate data processing pipelines 
and model fusion techniques.​
 

●​ Agentic Capabilities & Autonomy: A significant trend is the development of AI 

agents capable of more autonomous, proactive, goal-directed behavior.22 
Microsoft's introduction of specific agents within Copilot (Researcher, Analyst) 

and Security Copilot (Phishing Triage, Alert Triage, etc.) exemplifies this.43 This 
requires architectures supporting complex orchestration, state management 

across multiple steps 8, tool usage, and planning. Evaluation Implication: 
Evaluate architectural support for agent frameworks, long-term memory 

mechanisms, robust tool integration APIs, sophisticated orchestration 8, and 
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critically, strong human oversight and intervention points to manage autonomy 

risks.38​

 

●​ Integration & Workflow Enhancement: Embedding AI capabilities directly into 
existing user workflows and enterprise platforms remains a core priority to deliver 

practical value.40 Microsoft Copilot's integration into Microsoft 365 and 

Anthropic's Claude integration with Google Workspace are examples.40 Robust 
API strategies and orchestration capabilities are essential architectural 

enablers.7 Evaluation Implication: The "Seamless Integration" dimension of the 
methodology remains highly relevant, focusing on API quality, interoperability 
mechanisms, and workflow orchestration support.​
 

●​ Scalability & Efficiency: Training and running large, capable AI models 

demands massive computational resources.22 Architectures must be designed 

for performance and efficient scalability.18 Techniques like distributed model 

serving across multiple GPUs are becoming important.43 Evaluation Implication: 
The "Capability Enablement" dimension's focus on performance and scalability 
patterns is critical. Evaluating resource efficiency and potential environmental 

impact 33 may also become increasingly relevant.​
 

●​ Safety, Ethics & Responsibility: Alongside capability advancements, there is a 
strong, publicly stated emphasis on safety, security, fairness, transparency, and 

overall responsible AI development, particularly for the most powerful models.22 

Anthropic's focus on Constitutional AI 41 and the existence of the Frontier Model 

Forum 38 highlight this. Key research areas include adversarial robustness, 

mechanistic interpretability, scalable oversight, and anomaly detection.38 
Evaluation Implication: The "Responsible AI Architecture" dimension is 
paramount and must be rigorously assessed, aligning with frameworks like NIST 
AI RMF and considering architectural support for safety mechanisms, bias 
detection, explainability, and governance. 
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These themes indicate that ACI architectures are evolving towards greater complexity, 
autonomy, and integration, while simultaneously facing heightened requirements for 
safety, efficiency, and responsibility. An effective evaluation methodology must adapt to 
assess these evolving architectural priorities. 

V. Conclusion and Strategic Recommendations 
A. Synthesizing the ACI Evaluation Methodology and Tooling Approach 

This report has outlined a comprehensive methodology for the systematic evaluation of 
Artificial Capable Intelligence (ACI) architectures. Grounded in the definition of ACI as 
practical, domain-specific, and responsible AI, the methodology is built upon five core 
principles: Capability-Centricity, Pragmatism & Domain Specificity, Data as Fuel, 
Integration First, and Responsibility by Design. 

The evaluation itself is structured across four key dimensions: 

1.​ Data Integrity and Governance Architecture: Assessing the quality, 
governance, and flow of data throughout the ACI lifecycle.​
 

2.​ Seamless Integration Architecture: Evaluating the effectiveness of APIs, 
system interoperability, and workflow orchestration.​
 

3.​ Responsible AI Architecture: Examining the architectural embedding of 
security, privacy, fairness, transparency, accountability, safety, and compliance, 
informed by frameworks like NIST AI RMF and ISO standards.​
 

4.​ Capability Enablement & Value Realization: Assessing goal alignment, 
performance, scalability, reliability, and maintainability. 

A structured seven-step evaluation process, involving diverse stakeholders and 
culminating in a detailed evaluation report, ensures rigor and actionability. Recognizing 
the need for operational efficiency, Section III proposed a platform-agnostic framework 
for implementing a supporting evaluation tool. This includes defining core functional 
requirements (roles, workflow, compliance/risk tracking), a structured data model, 
integration with IAM systems, leveraging workflow/BPM engines, designing effective 
user interfaces, and enabling robust data querying and analysis capabilities. 

This combined approach provides organizations with both a robust conceptual 
framework for ACI architecture evaluation and a practical, flexible pathway for 
operationalizing it using the technology stack that best suits their needs. 
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B. Actionable Recommendations for Effective Implementation and Evolution 

Successfully implementing and maintaining the value of this ACI Architecture Evaluation 
Methodology requires a strategic approach. The following recommendations are 
provided for organizations adopting this framework: 

1.​ Initiate with a Pilot Program: Begin by applying the methodology and a 
prototype operational tool (built on your chosen platform) to evaluate a single, 
well-understood, and potentially non-critical ACI system. This allows the 
evaluation team to gain familiarity, test the process, refine the criteria and 
checklists, and identify any necessary adjustments to the tooling before broader 
rollout.​
 

2.​ Establish a Cross-Functional Evaluation Team: Ensure that evaluation teams 
comprise individuals with diverse expertise, including technical architects, data 
scientists/engineers, domain experts relevant to the ACI's application, security 
specialists, privacy professionals, legal/compliance advisors, and representatives 

who understand the user and business context.13 This diversity is crucial for a 
holistic assessment.​
 

3.​ Plan for Tooling Investment: Recognize that implementing the full vision of the 
operational evaluation tool, particularly features like complex workflows, granular 
permissions, advanced reporting, and integration with other enterprise systems, 
will require appropriate investment in platform licenses, development resources, 
or configuration effort. Allocate budget and resources accordingly.​
 

4.​ Invest in Training and Awareness: Conduct training sessions for evaluators, 
system owners, developers, and other stakeholders on the ACI evaluation 
methodology, the specific criteria, the importance of responsible AI principles, 

and the practical use of the chosen operational evaluation tool.25 Foster a 
shared understanding of the goals and process.​
 

5.​ Integrate with Development Lifecycles: Embed ACI architecture evaluation 
checkpoints into existing Software Development Lifecycles (SDLC) and MLOps 

pipelines.9 Evaluations should occur at key milestones (e.g., design review, 
pre-deployment, significant updates) rather than solely as a post-hoc activity.​
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6.​ Commit to Regular Updates: Schedule periodic reviews (e.g., annually) of the 
evaluation methodology itself, as well as the underlying standards (NIST, ISO) 

and industry best practices it references.13 Update the criteria, checklists, and 
potentially the tooling configuration/schema to reflect the evolving AI landscape 
and organizational learning.​
 

7.​ Cultivate a Feedback Loop: Actively solicit and analyze feedback from 
evaluation participants and stakeholders regarding the effectiveness and 

efficiency of the evaluation process and tooling.20 Use these insights, along with 
the findings from individual evaluations, to continuously improve both future ACI 
architectural designs and the evaluation methodology itself, creating a virtuous 

cycle of improvement.25 

By adopting this methodology and implementing it thoughtfully, organizations can 
significantly enhance their ability to develop, deploy, and manage ACI systems that are 
not only powerful and capable but also trustworthy, responsible, and aligned with their 
strategic objectives. 
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