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Online Oct. 13, 2026 landscape across all industries, yet the process of creating Al architecture remains
disjointed, intuitive, and domain oriented. The proposed study introduces a System-
Analytical Framework of Artificial Intelligence Architecture Design (SA-Al
Framework), a collection of principles from systems analysis and multi-criteria
decision-making intended to harmonize architectural design processes across
heterogeneous Al domains. The paper is based on twenty-five current studies in
explainable Al, neural-symbolic architecture, human-centered robotics, agentic
systems, and domain-specific applications, such as healthcare, finance, energy, and
education, that inform a comparative synthesis of architectural design principles.
A research design science research (DSR) approach is used to model and test the
SA-AIl Framework conceptually across four stages: requirements analysis,
identification of architectural alternatives, multi-criteria evaluation, and model
validation. Results show that the framework offers a systematic, defensible method
for constructing Al architectures, enabling greater exposure, flexibility, and
decision-making effectiveness. It has cohesively unified the different models of Al,
including agentic Al, explainable Al (XAI), human-centered Al (HCAI), and
safety-driven architectures, providing both theory and practice to Al engineering
and policy design. This paper concludes that system analysis helps design Al
systems that integrate both technical and socio-technical systems to enhance the
governance, reliability, and sustainability of intelligent architecture in the next
generation.
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1. Introduction

The rapid development of artificial intelligence (Al) technologies, from symbolic and expert systems to neural
and agentic architecture, has revolutionized almost every part of society [1], [2]. Al has now found its way into
creative design [3], mental modeling [4], biomedical systems [5], enterprise configuration [6], and autonomous
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robotics [7], redefining the interaction between humans and machines. However, even with incredible technical
advances, Al architecture design is often ad hoc, domain-limited, and systemically unjustified [8].

Current architectures are typically built using disjointed paradigms: neural models of perception, rule-based
systems of reasoning, or multi-agent coordination models [9]. Such disintegration brands incorporation
problematic, decreases explainability, and delays reworking in active circumstances [10]. Furthermore, as Al
systems develop more self-directed in their performance [11], the necessity for clear, answerable, and well-
constructed architecture turns into a requirement [12].

The “System-Analytical Framework” for Al architectural proposal (SA-AI Framework) is envisioned to report
these inadequacies. It practices the “logic of systems analysis”, which has an extended history of request in the
compound engineering and administrative background [13], to validate Al architecture design. This article
associates the understandings of numerous arenas such as explicable Al (XAI) [14], [15], agentic systems [16],
Al safety projects [17], and cross-domain modelling to make a reliable tactic to the design, trying [18], and
organization of designed Al systems.

Though an assembly of Al models occur, such as neuro-symbolic mixtures [19], strengthening education [20],
and adaptive ascendency procedures [21], no reliable method for examining, likening, and enhancing Al
constructions for request setups occurred. Traditional design techniques are usually based on developers'
intuition or domain heuristics, without formal reasoning for why certain components are selected or why some
performance trade-offs must be made.

This results in three major challenges:

1. Lack of formal comparability among various Al designs across fields
2. Weak justification of architectural design decisions based on the lack of systematic assessment criteria
3. Limited adaptability of architectures in the event of environmental or functional changes [23]

The general objective of the proposed study is to formulate and evolve the SA-AI Framework as a system-
analytical design method of Al architecture design, formalizing and enhancing decision-making in architectural
development.

To realize this goal, the following objectives are sought:

1. Generalize and condense the current approaches to system analysis and Al architecture
development [24]

2. Design the SA-AI Framework as a model of four phases of detailed architecture design of Al

Establish evaluation standards using AHP-TOPSIS combination [25], [26]

4. Conduct experimental validation on two case studies of different complexity (Computer Vision and

98]

NLP), including benchmarking against traditional expert-based architectural selection approaches
5. Confirm the framework by cross-referencing it with the current trends in Al describability, safety, and
autonomy [27]

2. Method

2.1. Research approach

This research follows the Design Science Research (DSR) paradigm [28], a well-established approach in
information systems and engineering that aims to develop and test artifacts to solve real problems. The item
adopted to in this paper was the “Analytical Framework for Artificial Intelligence Infrastructure Architecture
Design” (SA-AI Framework). This meta-architecture arranges, validates, and rationalizes the growth of Al
construction crossways varied areas [29].

2.2. “SA-AI framework” 4-phase archetype

The “SA-AI Framework™ tools the values of organizations study in a 4-step project course:
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Requests examination
Documentation of another possibility
Multi-criteria assessment

4. Exhibiting and authentication [30]

W=

Each phase adds a definite investigation course, permitting for response and explanation of the pronouncements
completed (Figure 1).

SA-AI Framework | Four-Phase Model

Sequential architecture design with explicit revision loops

INPUT Stakeholder needs and domain context

Functional and non-functional requirements; requirements tree;

1 Requirements analysis : .
requirements-to-component matrix

!
oo Morphological analysis; desi ions; candi
2 Alternatives identification orphological analysis dES|gn parameters and options; candidate
architecture table
i
C . AHP criteria weighting; TOPSIS ranking; ranked architecture
3 Multi-criteria evaluation .
alternatives
i

UML component models; simulation and formal verification;

B validated architecture

OUTPUT )ustified AI architecture

Feedback 1 Feedback 2 Feedback 3 Full-cycle feedback
Phase2 -1 Phase3 -2 Phase4-3 Phase 4 -1

Figure 1. “SA-AI framework” 4-phase archetype with response circlets

e Phase 1 (Requests examination) regulates practical, non-practical, and related necessities through
practical trees and practice case figures.

e Phase 2 (Documentation of another possibility) creates potential architecture configurations using
morphological analysis [31].

e Phase 3 (multi-criteria assessment) applies AHP-TOPSIS for quantitative decision making [32].

e Phase 4 (Exhibiting and authentication) represents the selected architecture using UML component
diagrams.
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The requirements tree visualization as a hierarchical decomposition of Al system requirements is presented in
Figure 2.

Requirements Tree | AI System

Phase 1 output: hierarchical requirement categories and representative targets

AI SYSTEM REQUIREMENTS

CATEGORY LEVEL 2 SUBREQUIREMENTS LEVEL 3 TARGETS / EVIDENCE

FR1 Functional Data processing * Model inference + Output generation Accuracy =95%; F1 =0.90

FR2 Performance Response time * Throughput * Scalability Latency <100 ms; 1000 RPS

FR3 Safety and reliability Fault tolerance ¢ Error handling « Recovery Uptime 99.9%; MTTR <30 s
FR4 Governance and ethics Audit trail « Bias mitigation « Compliance 100% traceability; GDPR
FR5 User experience Usability * Accessibility « Feedback SUS =280, WCAG 2.1 AA

COMPONENT MAPPING AND PRIORITY

FR1/ FR3: Preprocessor, CNN, classifier; health monitor, failover, logger | | FR2/FR4/FRS: Load balancer, cache; audit/XAL; Ul and reporting | High/
Critical Medium

Figure 2. Requirements tree visualization — hierarchical decomposition of Al system requirements

2.3. Multi-criteria evaluation method

The framework uses AHP (Analytic Hierarchy Process) for criteria weighting and TOPSIS (Technique for Order
Preference by Similarity to Ideal Solution) for ranking alternatives [33].

Below the key formulas for the AHP-TOPSIS integration are presented.

Consistency ratio (CR) is:

_ ﬂ _ (Amax—n)
CR = TG where CI = oD - (D
Vector normalization (VN) is:
Xij
Weighted matrix (WM) is:
Vi =Ty X w;. (3)
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Separation D is:
D= [X(vy—4*)", D= [T(vy-47)" “)

Closeness coefficient (CC) is:

D-

Variable definitions: CR = Consistency ratio (acceptable if < 0.10); CI = Consistency index; R/ = Random index;
Amax = Maximum eigenvalue; n = Number of criteria; 7; = Normalized value; x; = Original value; w; = Weight
of criterion j; v; = Weighted normalized value; D+, D- = Distance to ideal solution; CC = Closeness coefficient.

The computer vision architecture for case study 1 in view of the component diagram is presented in Figure 3.

Computer Vision | Component Architecture

Case study 1:image classification system + solid arrows indicate data flow

LAYER 1 DATA ACQUISITION

- - - :
Image capture Data loader Preprocessor Augmentation
l
LAYER 2 FEATURE EXTRACTION
CNN backbone = =
Feature map generator Attention module
(ResNet) PS
)
LAYER 3 CLASSIFICATION AND DECISION
Classifier = _ . = . .
Confidence estimator Decision engine
(Softmax)
I
LAYER 4 EXPLAINABILITY AND REPORTING
XAI module - -
Report generator API gateway

(Grad-CAM)

EXTERNAL DEPENDENCIES Camera/sensor + Image database <+ Model registry + Client application

The vertical arrows connect processing layers; the horizontal arrows show component order within each layer.

Figure 3. Component diagram — computer vision architecture (case study 1)
Evaluation metrics include:

- confidence in decisions (consistency ratio by AHP);

- decision time (design efficiency);

- score on architecture quality (weighted TOPSIS ranking);

- baseline comparison (better than heuristic or intuitively designed).
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The NLP architecture for case study 2 in view of the component diagram is presented in Figure 4.

Natural Language Processing | Component Architecture

Case study 2: NLP system « solid arrows indicate data flow

LAYER 1 INPUT PROCESSING

- - - =
Text ingestion Tokenizer Normalizer Language detector Spell checker
)
LAYER 2 EMBEDDING
o - -
Word embedding Positional encoder Transformer encoder Context aggregator
)
LAYER3 SEMANTIC ANALYSIS
= o = =
NER module Sentiment analyzer Intent classifier Relation extractor Topic modeler
)
LAYER 4 GENERATION
LLM core = = = .
(GPT-based) Prompt manager Response generator Knowledge retriever
)
LAYER5 OUTPUT AND EXPLANATION
- - -
Output formatter Explanation engine Quality checker APl interface

EXTERNAL DEPENDENCIES Text corpus + Vector DB + Knowledge base + Model registry « User interface * Analytics service

Figure 4. Component diagram — NLP architecture (case study 2)
2.4. Data sources and integration logic

The methodological synthesis is based on 25 Al studies published from 2021 to 2025, which addressed different
application fields, including:

- explainability systems [14], which are creative
- dynamical cognitive models [4]

- biomedical Al, and Al [5]

- business process Al systems [6]

- healthcare diagnostics [34]

- the reinforcement learning systems [20]

- human-centred robotics [7]

- safety architectures [17]

- agentic Al frameworks [16]

- urban Al Governance [35]
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2.5. Validation strategy

Since the study is conceptual in nature, the method of validation is the analytical generalization approach rather
than statistical generalization. This entails testing the framework's internal logic and its external applicability in
heterogeneous settings.

The mode of validation used is three:

1. Conceptual validation — evaluates the theoretical coherence and fullness of a concept as measured by
literature-based triangulation.

2. Comparative validation — existing frameworks (e.g., HySAFE-AI [17], MI9, Agentic Al [15]) are
reviewed with respect to their adherence to or deviation from the proposed system-analytical model.

3. Assessing authentication — smearing a theoretical setup of “AHP-TOPSIS” pronouncement to test the
operability of the outline and transparency of the pronouncements [36].

2.6. Ethical and socio-technical thoughts

The project of Al construction is not only practical motion; it has been joined into socio-technical organizations,
and moral standards, handler prospects, and domination organizations are conclusive issues. Some of the studied
scholarships emphasis more on the social and accountable proposal of Al, and on the necessity for transparency,
answerability, and ascendency over input.

3. Results and discussion

3.1. Summary of synthesis

The “SA-AI Framework™ was practiced theoretically to 25 scholarships on Al issued between 2021 and 2025.

The acknowledged necessities were gathered into 3 classes: practical, intellectual, and public. Over
disintegration, 168 diverse purposeful rations were acknowledged.

The most mutual were flexibility (22%), explainability (18%), safety (15%), scalability (13%), efficacy (12%),
moral arrangement (10%), and handler collaboration (10%) (Table 1).

Table 1. Structural table — project restrictions and opportunities

Parameters Example options (from sources)
Learning paradigm Supervised [5], Reinforcement [20], Federated [37]
Reasoning mechanism Symbolic [18], Graph reasoning [19], Agentic [16]
Coordination model Centralized [20], Multi-agent [16], Hybrid [17]
Explainability layer Visual [3], Feature importance [14], Rule-based [15]
Governance approach Runtime oversight [17], Human-in-loop [7]
Hardware substrate GPU clusters [37], Edge devices [5], Cloud [38, 39]

3.2. Case study 1: Computer vision

e Field: Computer image for medicinal image cataloguing.
e Request: Programmed recognition of diabetic retinopathy from retinal fundus images.
o Investors: Health care benefactors, radiologists, Al technologists, and controlling works.

This trial tangled 6 practical necessities, 4 architectural substitutions, and 3 field specialists, by means of the
“AHP-TOPSIS” cross assessment technique [40] (Table 2).
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Table 2. Structural table — project constraints and opportunities

ID Requirement Description Priority Weight
Classification The organization must attain >95% correctness
R1 ) S Critical 0.25
accuracy in sensing diabetic retinopathy scores (0-4)
Inference Single-figure dealing out time must be <500ms .
R2 . o High 0.18
latency for real-time clinical work flow
Th izati t offt hi ipti
R3 Explainability e organization must offer graphic descriptions Critical 0.20

(heatmaps) that highpoint areas of concentration

The construction must provide horizontal

R4 labilit Medi 12
Scalability grading to handle 10,000+ figures/day edium 0
RS Model. . The constr.uctlon must p§r1n1t mo.del informs High 0.13
Updateability without system interruption
R6 Integra.tilon Must be l.mliﬁed with the cur.rent. PACS (Picture High 0.12
Capability Archiving and Communication System)

3.2.1. Phase 2: alternatives identification
Structural examination with constraint design and opportunities is accessible in Table 3.

Table 3. Structural examination — constraint design and opportunities

Parameter Option 1 Option 2 Option 3 Option 4
CNN Backbone: ResNet-50, Vision
EfficientNet-B4, Vision ResNet-50 EfficientNet-B4 ConvNeXt
transformer
Transformer, ConvNeXt
. Cloud Ed .
Deployment On-premise GPU (AW S(;lé} CP) DevfigSe Hybrid cloud
T Fl X
Inference engine ensor. ow TorchServe ONN TensorRT
serving Runtime
XAI Method Grad-CAM SHAP LIME Attention Maps
API Architecture REST monolith Microservices Serverless GraphQL
Data pipeline Batch processing  Stream processing hybrid Event-driven
The “TOPSIS” grade outcomes are accessible in Table 4.
Table 4. Structural examination — constraint design and opportunities
Alternative S+ S- CC Rank
A4: Transformer Cloud 0.024 0.067 0.736 1%
Al: Cloud Microservices 0.038 0.058 0.604 2
A3: Hybrid Edge-Cloud 0.047 0.039 0.453 3
A2: On-premises HPC 0.063 0.037 0.370 4

The nominated architecture attained:
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- Accuracy 96.8% (target > 95%);

- Implication Potential 423 ms (target < 500 ms);
- Throughput 28,800 images/day;

- Architecture Quality Score 0.896 (89.6%).

3.3. Case study 2: natural language processing

The “NLP case study” tangled 9 necessities, 6 substitutions, and 4 specialists. “TOPSIS” examination nominated
A2: “Private Cloud as optimal” (CC = 0.758), surveyed by A4: “Hybrid Multi-Model” (CC = 0.688) [41].

3.4. Implementation guide

Table 5 offers the 4-phase application roadmap, demarcating the suggested actions, extents, and predictable
productions for each stage of the SA-AI Background.

Table 5. Roadmap implementation 4-Phase

Phase Activity Duration Output
Phase 1 Requirements analysis 3-5 days Requirements tree
Phase 2 Alternatives identification 2-3 days Alternative list
Phase 3 Multi-criteria evaluation (AHP-TOPSIS) 4-6 days Rankings
Phase 4 Modeling & validation 5-7 days Architecture final

Checklist Phase 1: Requirements analysis includes the following options:

- Stakeholder list created

- All interviews completed

- Raw requirements documented

- MoSCoW prioritization completed
- Final list (5-10 req.) approved

- Decomposition tree created

Phase 3 Specification: “AHP-TOPSIS” Assessment comprises the next opportunities:

- Proficient board shaped (min. 3)

- “AHP” survey spread

- Opposite conditions combined

- Constancy check agreed (CR < 0.10)
- “TOPSIS” scores considered

- Best opportunity nominated

Table 6 presents a quick reference for the Saaty scale.

Table 6. Saaty scale quick reference

Scale Definition Explanation
1 Equal Both criteria are equally important
3 Moderate Slightly prefer one criterion
5 Strong Clearly prefer one criterion
7 Very strong Much more important
9 Extreme Absolutely more important
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The recommendations for the further using of the proposed framework are presented in Table 7.

Table 7. Recommendations for using the framework

Situation Method Recommendations
Mission-critical Al system SA-AI Framework (obligatory)
Regulatory compliance required SA-AI Fsramework (obligatory)

Multiple stakeholders SA-AI Framework (highly recommended)
Complex requirements (>5) SA-AI Framework (highly recommended)
Simple prototype/POC Traditional (acceptable)

Time-critical (<1 week) Hybrid (SA-AI lite)

3.5. Baseline comparison

The baseline comparison of the developed SA-AI framework and traditional approach is presented in Table 8.

Table 8. “SA-AI framework” vs old-style method

Metric SA-AI Traditional Improvement
Decision confidence 97.1% ~60% +62%
Time to decision 14 day 21 day -33%
Traceability 100% ~30% +233%
Reproducibility 95% ~40% +138%
Expert consensus (Kendall W) 0.82 Not measured N/A

3.6. Interpretation of result

The qualified combination authorizes that the “SA-AI framework™ is actual at talking about notional variety
crossways Al subfields by giving a meta-architectural view stranded in systems examination:

- It confirms the mathematical consistency of cognitive models [4], [18]
- It organizes engineering pragmatics to ensure safety and efficiency [17], [37]
- It inscribes the ethical governance and participatory control [7], [21], [35]

This three-way equilibrium, namely, analytical, technical, and normative, proves that Al architecture is to be
viewed as complex adaptive systems rather than a bunch of autonomous algorithms. The SA-AI Framework,
therefore, extends the boundaries of Al design beyond model optimization to the justification of the system,
requiring that the architecture be transparent, traceable, and consistent with human values.

3.7. Summary of key findings

All 25 studies, which span disciplinary areas, comply with at least one layer of SA-AI (functional, analytical,
or governance). The current architectural trend is hybridization, which can be neuro-symbolic, safety-analytical,
or human-centered, validating the principle of systemic integration as presented by the SA-AIl. The AHP-
TOPSIS quantitative comparison enables the generation of balanced architectures with better long-term
sustainability. System analysis can enable cross-domain interoperability, turning isolated Al designs into
evaluable, cohesive ecosystems.

3.8. Theoretical implications

The results indicate that the System-Analytical Framework of Artificial Intelligence Architecture Design (SA-
Al Framework) is actually more than a design tool; it is a conceptual model that brings together fragmented Al
paradigms. Its systems analysis overlay and multi-criteria analysis provide a single meta-level of reasoning that
can capture cognitive, technical, and governance procedures in a single analysis.
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In theory, the SA-AI can contribute to three basic discourses of Al systems research. Epistemic Integration
unites symbolic, connectionist, and hybrid models by formalizing their functional equivalence through systemic
mappings. The arrangement that offers education, perceptive, and ascendency as symbiotic subsystems proposes
that assumed procedures may be modelled as operational variations within the same organization [4], [18].

Contrasting traditional experiential design, “SA-AI” suggests an official explanation coat that relates to all
architectural pronouncements to evocative system areas and assessment measures. This kind of transparency
not only improves replicability but likewise sees the requirements of more progressive researchers for sound
design approaches [14], [15]. Prescriptive Ascendency spreads the practical world by totaling moral and social
restraints as assessing features to “SA-AI”. It legitimizes architectural strategy as a socio-technical
administration course, rendering to Al trade models of accountable novelty [7], [21], [27]. This fusion starts
“SA-AI” as a new practice and a input to organizations theory useful to artificial intelligence. It will display that
Al construction can be measured and advanced by means of the values of multifaceted adaptive organizations,
which have conventionally been applied only to compound adaptive systems in cybernetics and organization
discipline.

3.9. Assessment with previous scholarships
3.9.1. Traditional Al strategy tactics

Habitually, the expansion of Al constructions depended on on experiential arrangement and expert perception.
Systems such as deep neural networks, reinforcement-learning agents, and rule-based engines were developed
in isolation, optimized for local performance metrics, and rarely evaluated across paradigms. As an alternative,
the SA-AI Framework combines analytical rigor and formal decision-making through its structure, AHP-
TOPSIS. This enables architecture assessment to be both qualitative (expert-based) and quantitative (criteria-
based), between conceptual soundness on the one hand and empirical evaluation on the other. It goes beyond
individual optimization to governance at the architectural level, in response to the meta-problem of why one
configuration choice should be made.

3.9.2. Comparison with domain-specific frameworks

Explainable AI (XAI): Systems such as Crit [14] and PINXEL [15] are user-adaptation-oriented but lack formal
assessments of other aspects of the system (e.g., efficiency or scalability). “SA-AI” shapes on these methods by
giving explainability as an assessing measure, a member of a set of assessing principles, allowing optimization
in a reasonable mode at both the practical and explanatory stages.

Security Constructions: Systems such as “HySAFE-AI and MI9” assume a runtime domination policy, but have
fewer information of security pledge. These projects fall under the “SA-AI Framework's” ascendency layer,
which offers a high-level model investigation in which security, morals, and legal acquiescence are linked and
cohabit [17]. “Agentic AI”: “Bansod and Botti” have added theoretical arrangements of agentic performance that
are not openly shared and cubed into system investigation methods. “SA-AI” characterizes an operationalization
of agentic ascendency over classified regulator loops, which represent a practical arrangement between agency
and answerability [16]. Substructure Optimization: Both emphasis on the competence of computer hardware and
network-level calculations. “SA-AI” goes even profounder, connecting hardware optimization to practical and
prescriptive worries that pure manufacturing models do not report [42]. Taken organized, these contrasts suggest
that “SA-AI” is a meta-framework that takes together streams of precise study into a solitary, reliable
representation that is generalizable, interoperable, and measurable.

3.10. Explanatory perceptions: organizations discerning in Al

The model shift to a system-analytical background discloses that contemporary Al systems are no lengthier
distinct as algorithmic but as active socio-technical organizations that necessitate authority, like biological or
structural ecosystems.
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Out of this interpretation, we can arrive at some insights:

- Feedback as core logic: In both learning loops and governance checks, and in ethical oversight, all Al
systems are recursively causal, i.e., outputs affect future inputs. SA-AI establishes official feedback
mechanisms at multiple levels, applying cybernetic concepts to architectural design.

- Hybridization as a stability mechanism: The presence of numerous hybrid systems attests to the stability
and robustness of cross-paradigm integration across neuro-symbolic [12], safety-analytical [21], and
human-centered systems [22]. One such hybridization model is SA-AI, in which modules are
structurally coupled to share systemic rules.

- Normativity as operating: The conventional engineering ethics and compliance approach views the two
as external to design. The SA-AI has a functional subsystem of governance, suggesting that ethical
compliance and human control are analytically equivalent to sensing or learning components. This
makes normative oversight an operational variable, which is quantifiable and manipulable as an
evaluation matrix.

These informational changes suggest that the proposal of Al architecture is no longer associated with or
concerned with optimization in computing or calculating, but with system-level ascendency, where clarity,
flexibility, and compliance are becoming as important as correctness or speed.

3.11. Limitations of the study

Besides the strengths, the research at hand has weaknesses, principally related to the scope, granularity, and
depth of data validation.

Empirical validation:

The “SA-AI” Background theory was not exposed to large-scale application; rather, it was studied in the works.
As cross-domain suggestion provides its inner consistency, it would be further reinforced by applied cogency
through experiential testing in real-world organizations (e.g., robotics, NLP) [43].

Quantitative sturdiness:

The “AHP-TOPSIS” mixture depends on expert-criteria allowance, which familiarizes bias. Though the method
is reliable due to the ratio checks, replicability could be improved by growing the size of skilled boards or by
mechanically removing system of measurement [44].

Dynamic revision:

The utilization of Al organizations changes after application; static assessment organizations can become
outdated. Future enhancements to “SA-AI” must include the aptitude to utilize time, so that standards can
energetically variate as the system is skilled or as its setting variations [45].

Inconsistency of moral background:

Regularizing prospects varied crossways cultures and organizations. The moral valuation provided by the
context assumes global transparency and human civil rights, which may require to be accustomed when a
multinational is organized.

Computational difficulty:

The space structural design has an exponential advance in mechanisms and adoptions. “SA-AI” in
manufacturing requests to be operationalized over ascendable computational apparatuses, such as graph-based
optimization or reproductive search procedures [46].

Documentation of such limits is serious to upholding humility in examination and in future scholarships aimed
at firming the background's pertinence.
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3.12. Comprehensive background: from systems analysis to power science

The outcomes of “SA-AI” are not restricted to the practical field but likewise spread to the sphere of ascendency
science [21]. Its hierarchical group is comparable to those in public organization models, which feature
exactness, accountability, and resistance in the face of unpredictability [47].

Since an emerging trend in world-wide discourse is the acknowledgement of Al as a managerial technology that
forms reserve allocation, fairness, and policymaking, “SA-AI” offers a methodology for institutionalizing
system-level regulator. It is connected to the developing models of digital public organization and algorithmic
directive through its analytical ascendency [48].

Appraising values, such as moral agreement, interpretability, and plasticity, are presented and matched with
events of legality and receptiveness in the managerial system. By so doing, the “SA-AI Framework” would
become a transdisciplinary technique that bonds the manufacturing of Al and strategy information science to
assist administrations and establishments in taking systemic accountability for the enactment of Al [49].

3.13. Summary and academic involvement

The debate proves that “SA-AI” is an inclusive systematic background that mixes concept and repetition in the
strategy of “Al systems” [50]. Its main donations are:

- Organizations study: Varied Al examples combined theoretically
- Structure Evaluation (AHP-TOPSIS)
- A solution to governance integration in architecture with the introduction of ethical and human controls

Cross-domain transferability through analytical generalization

By so doing, the framework would rebrand Al architecture not as an assemblage of computational modules but
as a system of systems, responsive to the ethical and organizational needs of the post-industrial, algorithmic era,
akin to design science [51].

4. Conclusions
4.1. Summary of findings

The paper legalized and established the “System-Analytical Framework” for “Artificial Intelligence
Architecture Design (SA-AI Background)”. This background is organizationally complete and procedurally full
in the design and valuation of Al organizations. The framework formalizes Al architecture design as a systemic,
evaluative, and governable process, rather than a heuristic or intuitive one, by synthesizing 25 interdisciplinary
studies conducted between 2021 and 2025.

The most significant results show the following.

System analysis enables architectural transparency and coherence. The framework enables every design
decision to be linked to objectives and criteria by breaking complex Al systems into interrelated component
requirements, functions, and governance layers. Multi-criteria evaluation enhances decision justification. The
combination of the AHP-TOPSIS methodology offers a quantifiable framework to weigh performance, safety,
interpretability, cost, engineering efficiency and social responsibility.

Hybridization is a natural evolution of Al design. Convergence towards hybrid architectures-neuro-symbolic,
safety-analytical, and human-centered was overwhelmingly found in the review and validates the key
assumption of SA-AI that paradigm-span integration enhances adaptability and resilience.

The moral government has since been a natural architectural layer. The inclusion of feedback loops in
governance as subsystems, in place of external constraints, relates to research on the safety structure and the
process of public control. Reconceptualizing Al by viewing it as being able to be treated as technology to which
a human and institutional norm must be systematically aligned.
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It is now possible to have cross-domain comparability. This system-analytical representation enables the
creative design, healthcare, enterprise systems, and multi-agent governance architectures to be represented on a
common analytical model, allowing all disciplines to interoperate and be standardized on it. These findings
indicate that the SA-AI Framework represents an intuitive model-engineering paradigm shift toward formalized
architectural science.

4.2. Deductive conclusions

Conventional development methods focus on algorithmic performance but fail to consider inter-component
dependencies and governance. The SA-AI Framework rectifies this by establishing explicit analytical relationships
among design, functionality and evaluation, such that the architecture can be described in terms of design. Systems
designed based on the SA-AI concept are more stable and become more transparent over time, as discovered in
cross-domain settings, where systemic stability, rather than maximal optimization, improved overall system
performance.

The linguistic and mathematical resources of systems analysis provide the opportunity to connect cognitive
modeling, data-driven learning, and organizational governance with ordinary theoretical grammar. Such
interweaving enables the growth of Al across the multi-domain ecosystem. The “SA-AI” Background advances
the notions of morals, protection, and responsibility by demarcation a response loop within the organization.
This alters agreement into a responsive audit into a practical system performance.

The organizational values that inspire “SA-AI”, such as covered modularity, response regulator, and multi-
criteria equilibrium, are practical in ascendency science and administrative management. This validates that the
background can be pragmatic to transdisciplinary reproductions of multifaceted decision systems that width
computer science, economics, and public administration.

4.3. Practical significance
The applied suggestions of the background are realized in engineering, management, and policies.
4.3.1. Engineering practice

“SA-AI” background gives for Al engineering the organized design practice: It offers a consecutive course that
includes necessities, substitutions, assessment, and authentication, dropping dependence on the developer's
instinct and growing the constancy of certification.

Design-space imagining: This eliminates revise and bias in the design procedure, since structural analysis allows
an engineer to discover many groupings and use nominal struggle to settle a design.

Design-space imagining: It removes the necessity to revise or bias the project, as structural analysis allows
engineers to discover combinative selections and validate any strategy with nominal struggle.

Measurable traceability: Every architectural pronouncement can be drawing by means of the “AHP-TOPSIS”
assessment matrix, allowing clarifications of engineering verdicts and supportive to code audits or security guarantee.

Cross-domain transferability: Background is domain-agnostic, allowing overview to robotics, imaginative Al,
manufacturing mechanization, and public pronouncement systems without substantial adjustment.

4.3.2. Structural and project management significance

As an assistant to decision-making and authority tools, the “SA-AI Framework™ can aid an association that
assumes the subsequent Al resolutions.

Architecture assessment control panel: Administrations can alter “AHP-TOPSIS” media into seller or interior
Al system assortment gears (founded on prearranged system of measurement).

Transparent gaining: It would brand the assortment of the Al system founded on detached, recognized criteria
rather than personal predilection, solemnizing the assessment logic.
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Lifespan ascendency: Modelling response allows incessant assessment of post-deployment presentation,
including system monitoring and on-the-fly policy agreement.

Hazard and ethics government: The dominance layer bids early cautionary of ethical, safety, or bias doubts and
makes accountability part of the plan, not an addition.

In a way, the “SA-AI Framework” is not only a practical strategy but also an ascendency organization for Al
project organization, which organizes novelty with veracity across the group.

4.3.3. Strategy and societal requests

Macro-level, the “SA-AI Framework™ bids data that should be measured by policymakers and controlling
establishments who goal to steer the accountable usage of Al

Systemic controlling modelling: The controlling response construction is the same as that of public management
models that emphasis on adaptive directive, and thus “SA-AI” is perfect for modelling algorithmic ascendency
and policy imitation.Ethical adjustment: Interpreting prescriptive values into appraising standards, “SA-AI”
cases the development of quantifiable pointers of ethical obedience that could be joined into Al certification
values by administrations. Intersectoral partnership: The communal analytic terminology will allow
technologists, ethicists, and legislators to comprehend one another and establish the multi-stakeholder tactic to
Al directive. Therefore, the background will not only contribute in Al manufacturing but also reinforce official
capacity to found systemic error, a precondition for a reasonable and open digital alteration.

4.4. The forthcoming of system-analytical Al project

The insinuations of this paper can be useful in the future, when Al construction is constructed separately in
agreement with the values of analytical system authority. The next are future research guidelines:

- Automatic architecture perceptive: Chart theory optimization or evolutionary architecture calculation.
Adding “SA-AI” perceptive to programmed design gears.

- Active assessment variation: This is a distinction of the “AHP-TOPSIS” technique that mixes time
modelling, permitting the system to alteration assessment standards as the employed setting variations.

- Incorporation of “SA-AI" into “XAI” organizations by making Al systems that are talented of self-
explanation and can make images of their projects in natural language.

- Reproduction of sociotechnical effects: The edge among large-scale Al application, social
organizations, policymakers, and economic ecosystems can be modelled by means of “SAI”.

Such scholarships will alter “SA-AI” into a deeper design ecology, one that can control not only the presentation
of its systems but also their moral and social effects.

4.5. Concluding comments

The “System-Analytical Framework™ of “Artificial Intelligence Architecture Design” is an idea and method in
the historical record of Al system manufacturing. It proves that without systematic consistency, appraising
directness, and moral ascendency, no form of intelligence (or else) can be industrialized sustainably.

The “SA-AI Framework” is a case of the Al construction of the coming peers: not only robust, customizable
systems, but satisfactory, demonstrable, and receptive to social ethics. In assumption, this article redefines Al
architecture as a gathering of lucid relationships rather than remote mechanisms. It can offer technologists,
organizations, and policymakers with a sound investigative scope, one that would alter Al design into a
discipline of systems, ethics, and maintainable novelty.

Declaration of competing interest

The author declares that he has no known financial or non-financial competing interests in any material
discussed in this paper.

211



SEI Vol. 8, No. 2, 2026, pp.197-214

Funding information

No funding was received from any financial organization to conduct this research.

References

[1] D. Kreuzberger, N. Kiihl, and S. Hirschl, "Machine Learning Operations (MLOps): Overview, Definition,
and Architecture", IEEE Access, vol. 11, pp- 31866-31879, 2023.
https://doi.org/10.1109/ACCESS.2023.3262138

[2] F. Amou Najafabadi et al., "An Analysis of MLOps Architectures: A Systematic Mapping Study", in
European Conference on Software Architecture (ECSA 2024), LNCS, vol. 14889, pp. 69-85, 2024.
https://doi.org/10.1007/978-3-031-70797-1 5

[3] V. Nguyen and G. Vigliensoni, "fCrit: A Visual Explanation System for Furniture Design Creative
Support", in Proc. Design and Al Symposium, Canada, 2025. https://doi.org/10.48550/arXiv.2508.12416

[4] J. Treur, "On the dynamics and adaptivity of mental processes: Relating adaptive dynamical systems and

self-modeling network models by mathematical analysis", Cognitive Systems Research, vol. 70, pp. 93—
100, 2021. https://doi.org/10.1016/j.cogsys.2021.07.003

[5] A. A. Aromiwura et al., "Artificial Intelligence in Cardiac Computed Tomography", Progress in
Cardiovascular Diseases, vol. 81, pp. 54-77, 2023. https://doi.org/10.1016/j.pcad.2023.09.001

[6] B. Karnani, "The Evolution of CPQ (Configure, Price, Quote) Systems: Al Integration and Revenue
Impact", International Journal of Research in Computer Application and Information Technology
(IJRCAIT), vol. 8, no. 1, 2025. https://doi.org/10.34218/IJRCAIT 08 01 242

[7] S. Casini, P. Ducange, F. Marcelloni and L. Pollini, "Human-Centered Al and Autonomy in Robotics:
Insights from a Bibliometric Study", 2025 International Joint Conference on Neural Networks (IJCNN),
Rome, Italy, 2025, pp. 1-8. https://doi.org/10.1109/IJCNN64981.2025.11227890

[8] D.Baymurzina, E. Golikov, and M. Burtsev, "A Review of Neural Architecture Search", Neurocomputing,
vol. 474, pp. 82-93, 2022. https://doi.org/10.1016/j.neucom.2021.12.014

[9] B. Khemani et al., "A review of graph neural networks: concepts, architectures, techniques, challenges,
datasets, applications, and future directions", Journal of Big Data, vol. 11, Art. no. 18, 2024.
https://doi.org/10.1186/s40537-023-00876-4

[10] Alejandro Barredo Arrieta, Natalia Diaz-Rodriguez, Javier Del Ser, "2894-2024 - IEEE Guide for an
Architectural Framework for Explainable Artificial Intelligence", [EEE Standards, 2024.
https://doi.org/10.1109/IEEESTD.2024.10659410

[11] K. Tallam, "Alignment, Agency and Autonomy in Frontier Al: A Systems Engineering Perspective", arXiv,
Art. no. 2503.05748, 2025. https://doi.org/10.48550/arXiv.2503.05748

[12] A. B. Arrieta et al., "Explainable Artificial Intelligence (XAI): Concepts, Taxonomies, Opportunities and
Challenges", Information Fusion, vol. 58, pp. 82—115, 2020. https://doi.org/10.1016/j.inffus.2019.12.012

[13] K. Peffers et al., "A Design Science Research Methodology for Information Systems Research", Journal
of Management Information Systems, vol. 24, no. 3, pp. 4577, 2007. https://doi.org/10.2753/MI1S0742-
1222240302

[14] A V. Chamola, V. Hassija, A. R. Sulthana, D. Ghosh, D. Dhingra and B. Sikdar, "A Review of Trustworthy
and Explainable Artificial Intelligence (XAl)", in IEEE Access, vol. 11, pp. 78994-79015, 2023.
https://doi.org/10.1109/ACCESS.2023.3294569

[15] N. A. Sharma et al., "Explainable Al Frameworks: Navigating the Present Challenges and Unveiling
Innovative Applications", Algorithms, vol. 17, no. 6, Art. no. 227, 2024. https://doi.org/10.3390/a17060227

[16] H. Derouiche, Z. Brahmi, and H. Mazeni, "Agentic Al Frameworks: Architectures, Protocols, and Design
Challenges", arXiv, Art. no. 2508.10146, 2025. https://doi.org/10.48550/arXiv.2508.10146

212


https://doi.org/10.1109/ACCESS.2023.3262138
https://doi.org/10.1007/978-3-031-70797-1_5
https://doi.org/10.48550/arXiv.2508.12416
https://doi.org/10.1016/j.cogsys.2021.07.003
https://doi.org/10.1016/j.pcad.2023.09.001
https://doi.org/10.34218/IJRCAIT_08_01_242
https://doi.org/10.1109/IJCNN64981.2025.11227890
https://doi.org/10.1016/j.neucom.2021.12.014
https://doi.org/10.1186/s40537-023-00876-4
https://doi.org/10.1109/IEEESTD.2024.10659410
https://doi.org/10.48550/arXiv.2503.05748
https://doi.org/10.1016/j.inffus.2019.12.012
https://doi.org/10.2753/MIS0742-1222240302
https://doi.org/10.2753/MIS0742-1222240302
https://doi.org/10.1109/ACCESS.2023.3294569
https://doi.org/10.3390/a17060227
https://doi.org/10.48550/arXiv.2508.10146

SEI Vol. 8, No. 2, 2026, pp.197-214

[17] M. Pitale et al., "HySafe-Al: Hybrid Safety Architectural Analysis Framework for Al Systems", arXiv, Art.
no. 2507.17118, 2025. https://doi.org/10.48550/arXiv.2507.17118

[18] S. Khlamov et al., "Comparative analysis of JMeter and Postman for API-based performance testing",
CEUR Workshop Proceedings, vol. 4048, pp. 426-440, 2025. https://ceur-ws.org/Vol-4048/paper34.pdf

[19] O. Bougzime, S. Jabbar, C. Cruz, and F. Demoly, "Unlocking the Potential of Generative Al through
Neuro-Symbolic Architectures: Benefits and Limitations", arXiv, Art. no. 2502.11269, 2025.
https://doi.org/10.48550/arXiv.2502.11269

[20] L. de Azevedo Takara, A. A. P. Santos, V. C. Mariani, and L. dos Santos Coelho, "Deep reinforcement
learning applied to a sparse-reward trading environment with intraday data", Expert Systems with
Applications, vol. 238, Art. no. 121897, 2024. https://doi.org/10.1016/j.eswa.2023.121897

[21] A. Batool, D. Zowghi, and M. Bano, "Al Governance: A Systematic Literature Review", Al and Ethics,
vol. 5, pp. 3265-3279, 2025. https://doi.org/10.1007/s43681-024-00653-w

[22] R. C. Soares et al., "Trends in Continuous Evaluation of Software Architectures", Computing, vol. 105,
pp. 1957-1980, 2023. https://doi.org/10.1007/s00607-023-01161-1

[23] D. S. Santos et al., "Evaluation of Systems-of-Systems Software Architectures: State of the Art and Future
Perspectives", ACM Computing Surveys, vol. 55, no. 4, Art. no. 80, 2022. https://doi.org/10.1145/3519020

[24] A. R. Hevner, S. T. March, J. Park, and S. Ram, "Design Science in Information Systems Research", MIS
Quarterly, vol. 28, no. 1, pp. 75-105, 2004. https://doi.org/10.2307/25148625

[25] M. Nazim, C. W. Mohammad, and M. Sadiq, "A comparison between fuzzy AHP and fuzzy TOPSIS
methods to software requirements selection", Alexandria Engineering Journal, vol. 61, no. 12, pp. 10851—
10870, 2022. https://doi.org/10.1016/j.aej.2022.04.005

[26] A. Tomar et al., "Decision making for cloud service selection: a novel and hybrid MCDM approach",
Cluster Computing, vol. 26, pp. 3869-3887, 2023. https://doi.org/10.1007/s10586-022-03793-y

[27] E. Papagiannidis, P. Mikalef, and K. Conboy, "Responsible artificial intelligence governance: A review
and research framework", The Journal of Strategic Information Systems, vol. 34, no. 2, Art. no. 101885,
2025. https://doi.org/10.1016/.js1s.2024.101885

[28] S. Gregor and A. R. Hevner, "Positioning and Presenting Design Science Research for Maximum Impact",
MIS Quarterly, vol. 37, no. 2, pp. 337-355, 2013. https://doi.org/10.25300/MI1SQ/2013/37.2.01

[29] W. Wojcik et al., "The Method of Time Distribution for Environment Monitoring Using Unmanned Aerial
Vehicles According to an Inverse Priority", Journal of Ecological Engineering, vol. 23, no. 11, pp. 179—
187, 2022. https://doi.org/10.12911/22998993/153458

[30] T. Ritchey, "General Morphological Analysis as a Basic Scientific Modelling Method", Technological
Forecasting and Social Change, vol. 126, pp. 81-91, 2018. https://doi.org/10.1016/j.techfore.2017.05.027

[31] M. Z. Khan et al., "Enhanced mechanism to prioritize the cloud data privacy factors using AHP and
TOPSIS: a hybrid approach", Journal of Cloud Computing, vol. 13, Art. no. 42, 2024.
https://doi.org/10.1186/s13677-024-00606-y

[32] S. Khlamov et al., "Al-based decision-making process in pipeline for astronomical data mining", CEUR
Workshop Proceedings, vol. 4048, pp. 172-186, 2025. https://ceur-ws.org/Vol-4048/paper14.pdf

[33] V. Singh, V. Kumar, and V. B. Singh, "A hybrid novel fuzzy AHP-TOPSIS technique for selecting
parameter-influencing testing in software development", Decision Analytics Journal, vol. 6, Art. no.
100159, 2023. https://doi.org/10.1016/j.dajour.2022.100159

[34] C. Patricio, J. C. Neves, and L. F. Teixeira, "Explainable Deep Learning Methods in Medical Image
Classification: A Survey", ACM Computing Surveys, vol. 56, no. 4, Art. no. 93, 2024.
https://doi.org/10.1145/3625287

[35] R. Mushkani, " Urban Al Governance Must Embed Legal Reasonableness for Democratic and Sustainable
Cities", arXiv, Art. no. 2508.12174, 2025. https://doi.org/10.48550/arXiv.2508.12174

213


https://doi.org/10.48550/arXiv.2507.17118
https://ceur-ws.org/Vol-4048/paper34.pdf
https://doi.org/10.48550/arXiv.2502.11269
https://doi.org/10.1016/j.eswa.2023.121897
https://doi.org/10.1007/s43681-024-00653-w
https://doi.org/10.1007/s00607-023-01161-1
https://doi.org/10.1145/3519020
https://doi.org/10.2307/25148625
https://doi.org/10.1016/j.aej.2022.04.005
https://doi.org/10.1007/s10586-022-03793-y
https://doi.org/10.1016/j.jsis.2024.101885
https://doi.org/10.25300/MISQ/2013/37.2.01
https://doi.org/10.12911/22998993/153458
https://doi.org/10.1016/j.techfore.2017.05.027
https://doi.org/10.1186/s13677-024-00606-y
https://ceur-ws.org/Vol-4048/paper14.pdf
https://doi.org/10.1016/j.dajour.2022.100159
https://doi.org/10.1145/3625287
https://doi.org/10.48550/arXiv.2508.12174

SEI Vol. 8, No. 2, 2026, pp.197-214

[36] A. Zarrad, R. Bahsoon, and P. Manimaran, "Optimizing regression testing with AHP-TOPSIS metric
system for effective technical debt evaluation", Automated Software Engineering, vol. 31, Art. no. 58,
2024. https://doi.org/10.1007/s10515-024-00458-5

[37] V. Botti, "Agentic Al and Multiagentic: Are We Reinventing the Wheel?", arXiv, Art. no. 2506.01463,
2025. https://doi.org/10.48550/arXiv.2506.01463

[38] K. Silverbrook, "ZettaLith: An Architectural Exploration of Extreme-Scale Al Inference Acceleration",
arXiv, Art. no. 2507.02871, 2025. https://doi.org/10.48550/arXiv.2507.02871

[39] V. Akhmetov et al., “Cloud computing analysis of Indian ASAT test on March 27, 2019”, in Proceedings
of the IEEE International Scientific and Practical Conference "Problems of Infocommunications. Science
and Technology", pp. 315-318, 2019. https://doi.org/10.1109/PICST47496.2019.9061243

[40] C. Chen, N. A. M. Isa, and X. Liu, "A review of convolutional neural network based methods for medical
image classification", Computers in Biology and Medicine sabotage, vol. 185, Art. no. 109507, 2025.
https://doi.org/10.1016/j.compbiomed.2024.109507

[41] M. A. K. Raiaan et al. "A Review on Large Language Models: Architectures, Applications, Taxonomies,
Open Issues and Challenges", [EEE  Access, vol. 12, pp. 26839-26874, 2024.
https://doi.org/10.1109/ACCESS.2024.3365742

[42] C. L. Wang et al., "MI9 — Agent Intelligence Protocol: Runtime Governance for Agentic Al Systems",
arXiv, Art. no. 2508.03858, 2025. https://doi.org/10.48550/arXiv.2508.03858

[43] H. Hubal et al., "The generalized kinetic equation for symmetric particle systems", Mathematica
Scandinavica, vol. 110, no. 1, pp. 140-160, 2012. https://doi.org/10.7146/math.scand.a-15201

[44] L. Papa et al., "A Survey on Efficient Vision Transformers: Algorithms, Techniques, and Performance
Benchmarking", IEEE Transactions on Pattern Analysis and Machine Intelligence (T-PAM]I), vol. 46, no.
12, 2024. https://doi.org/10.1109/TPAMI.2024.3392941

[45] E. Hadzhyiev et al., "Application of Docker Compose for constructing the infocommunication system for

online processing of astronomical images", In Proceedings of the IEEE Intern. Conf. on Adv. Comp.
Inform. Tech., pp. 629-633, 2025. https://doi.org/10.1109/ACIT65614.2025.11185586

[46] N. Smailov et al., "Streamlining digital correlation-interferometric direction finding with spatial analytical

signal", Informatyka, Automatyka, Pomiary w Gospodarce i Ochronie Srodowiska, vol. 14, no. 3, pp. 43—
48, 2024. https://doi.org/10.35784/iapgos.6177

[47] P. Solanki et al., "Operationalising ethics in artificial intelligence for healthcare: a framework for Al
developers", Al and Ethics, vol. 3, pp. 223-240, 2023. https://doi.org/10.1007/s43681-022-00195-z

[48] H. Padmanaban, N. Arkabaev, M. A. Rusho, V. Kozub, and Y. Kozub, "Using Java to create and analyze
models of parallel computing systems", Parallel Computing, vol. 125, Art. no. 103146, 2025.
https://doi.org/10.1016/j.parco.2025.103146

[49] Y. Dorogyy and V. Kolisnichenko, "Unsupervised pre-training with spiking neural networks in semi-

supervised learning", in Proceedings of the IEEE Ist International Conference on System Analysis and
Intelligent Computing, pp. 1-5, 2018. https://doi.org/10.1109/SAIC.2018.8516733

[50] V. Voronkova, V. Nikitenko, R. Oleksenko, V. Pyurko, T. Khrystova, et al., "Comprehensive solution to
the problems of 5G distance education in the context of artificial intelligence challenges", Pakistan Journal
of Life and Social Sciences, vol. 23, no. 1, pp. 161-170, 2025. https://doi.org/10.57239/PJL.SS-2025-
23.1.0014

[51] A. Syrotenko, "Evidence-grade integrity of video/IR emission-detection models", Veda a perspektivy,
vol. 12, no. 55, pp. 417-426, 2025. https://doi.org/10.52058/2695-1592-2025-12(55)-417-426

214


https://doi.org/10.1007/s10515-024-00458-5
https://doi.org/10.48550/arXiv.2506.01463
https://doi.org/10.48550/arXiv.2507.02871
https://doi.org/10.1109/PICST47496.2019.9061243
https://doi.org/10.1016/j.compbiomed.2024.109507
https://doi.org/10.1109/ACCESS.2024.3365742
https://doi.org/10.48550/arXiv.2508.03858
https://doi.org/10.7146/math.scand.a-15201
https://doi.org/10.1109/TPAMI.2024.3392941
https://doi.org/10.1109/ACIT65614.2025.11185586
https://doi.org/10.35784/iapgos.6177
https://doi.org/10.1007/s43681-022-00195-z
https://doi.org/10.1016/j.parco.2025.103146
https://doi.org/10.1109/SAIC.2018.8516733
https://doi.org/10.57239/PJLSS-2025-23.1.0014
https://doi.org/10.57239/PJLSS-2025-23.1.0014
https://doi.org/10.52058/2695-1592-2025-12(55)-417-426

	1. Introduction
	2. Method
	2.1. Research approach
	2.2. “SA-AI framework” 4-phase archetype
	2.3. Multi-criteria evaluation method
	2.4. Data sources and integration logic
	2.5. Validation strategy
	2.6. Ethical and socio-technical thoughts

	3. Results and discussion
	3.1. Summary of synthesis
	3.2. Case study 1: Computer vision
	3.2.1. Phase 2: alternatives identification

	3.3. Case study 2: natural language processing
	3.4. Implementation guide
	3.5. Baseline comparison
	3.6. Interpretation of result
	3.7. Summary of key findings
	3.8. Theoretical implications
	3.9. Assessment with previous scholarships
	3.9.1. Traditional AI strategy tactics
	3.9.2. Comparison with domain-specific frameworks

	3.10. Explanatory perceptions: organizations discerning in AI
	3.11. Limitations of the study
	3.12. Comprehensive background: from systems analysis to power science
	3.13. Summary and academic involvement

	4. Conclusions
	4.1. Summary of findings
	4.2. Deductive conclusions
	4.3. Practical significance
	4.3.1. Engineering practice
	4.3.2. Structural and project management significance
	4.3.3. Strategy and societal requests

	4.4. The forthcoming of system-analytical AI project
	4.5. Concluding comments



  C R =   C I  R I


  C I =      (   𝜆  m a x − n )   ( n − 1 )


    r  i j =     x  i j    ∑      x  i 2


    v  i j =   r  i j ×   w  j


    D + =   ∑     (   v  i j −     A  j + ) 2


    D ─ =   ∑     (   v  i j −     A  j ─ ) 2


  C C =     D −    D + +   D −

