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Abstract  
 

As artificial intelligence systems increasingly influence critical aspects of human life, the demand for their legal 

accountability, transparency, and jurisdictional defensibility has become urgent. This paper proposes DevLawOps, a novel 

framework that integrates legal principles directly into the DevOps pipeline to engineer AI systems that are auditable, 

explainable, and compliant with legal obligations across multiple jurisdictions. Drawing on interdisciplinary literature in 

law, philosophy, and software engineering, the study develops a layered system architecture that operationalizes legal 

norms through compliance middleware, jurisdiction-aware modules, and real-time legal databases. The framework 

reimagines law as a dynamic software component rather than an external constraint, addressing the limitations of existing 

legal personhood debates and liability models. Through comparative analysis and conceptual modeling, the paper illustrates 

how DevLawOps anticipates regulatory variation, localizes compliance, and embeds ethical safeguards as executable logic. 

It argues for a proactive approach to AI governance that makes legal accountability a continuous, automated, and traceable 

function of system design. The study concludes by offering practical recommendations for implementation and 

international collaboration, positioning DevLawOps as a forward-looking strategy for governing AI in a fragmented legal 

world. 

Keywords: DevLawOps, AI accountability, Legal compliance, Jurisdictional regulation, Explainable AI. 

Copyright © 2023 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 
author and source are credited. 

 

1. INTRODUCTION 
Artificial Intelligence (AI) systems have 

become deeply embedded in critical areas of modern life, 

ranging from finance and healthcare to transportation 

and defense. As these systems take on roles of increasing 

autonomy and influence, traditional legal and 

technological frameworks are struggling to ensure 

accountability, fairness, and transparency. This is 

especially evident when AI systems operate across 

multiple jurisdictions, each with its own evolving set of 

regulatory expectations. In such a landscape, the 

convergence of software development, legal 

accountability, and ethical responsibility is no longer 

optional but necessary. The DevOps paradigm has 

revolutionized how software is built and deployed. By 

emphasizing continuous integration and delivery, 

automation, and cross-functional collaboration, DevOps 

has enabled faster and more efficient software lifecycles. 

However, while DevOps excels in optimizing technical 

workflows, it has largely excluded the legal dimension 

from its automation and feedback loops. This gap is 

increasingly untenable as AI systems face growing 

scrutiny over their explainability, bias, data protection 

practices, and societal impacts. 

 

Recent legal discourse has explored whether AI 

systems should be considered legal persons. Scholars 

like Solum (2020), Kurki (2019), and Banteka (2020) 

have debated the possibility and implications of 

assigning AI systems some form of legal status or 

responsibility. While views vary, there is general 

agreement that AI presents challenges that traditional 

https://saudijournals.com/sb


 

 

Nonso Fredrick Chiobi et al., Sch Bull, Dec, 2023; 9(11): 151-164 
 

 

© 2023 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                                  152 

 
 

legal constructs are ill-equipped to address. The absence 

of direct legal accountability mechanisms for AI systems 

has triggered concerns regarding liability, ownership, 

data governance, and ethical deployment. As AI 

technologies evolve and transcend national boundaries, 

the difficulty of applying static and jurisdiction-bound 

legal frameworks becomes more pronounced. The 

dynamic nature of software systems demands an equally 

dynamic legal integration. 

 

Legal accountability in AI deployment cannot 

be an afterthought. Scholars such as Bryson, Diamantis, 

and Grant (2017) argue that the benefits of autonomous 

systems must not come at the cost of legal and ethical 

clarity. The notion of "electronic persons" remains 

controversial, but what is clear is that developers and 

organizations must be prepared to demonstrate legal 

defensibility for the behavior of their AI systems. This 

requires traceability, auditability, and jurisdiction-

specific compliance throughout the software lifecycle. 

To meet this need, this paper proposes the concept of 

DevLawOps — a model that systematically integrates 

legal principles into DevOps workflows. The aim is not 

merely to ensure compliance but to embed legal 

defensibility, explainability, and ethical alignment into 

the development and deployment of AI systems. 

DevLawOps calls for the proactive participation of legal 

professionals in the software pipeline, the automation of 

compliance checks, and the engineering of architectures 

that can adapt to evolving laws across jurisdictions. 

 

The following research objectives guide this study: 

1. To define the principles and scope of 

DevLawOps as a framework for AI 

deployment. 

2. To identify the structural and procedural gaps in 

existing DevOps models regarding legal 

accountability. 

3. To propose a layered architecture for 

embedding legal compliance and auditability 

within the AI development lifecycle. 

4. To evaluate how DevLawOps can support 

cross-jurisdictional AI deployments by aligning 

with differing legal regimes. 

 

By situating DevLawOps at the intersection of 

software engineering, legal studies, and AI ethics, this 

paper lays the groundwork for a multidisciplinary 

approach to AI governance. It envisions a future where 

accountability is not bolted on at the end of development 

but is inherently coded into the system from the outset. 

 

2. LITERATURE REVIEW 
The conversation around AI accountability, 

legal personhood, and the integration of ethical 

principles into technology development has gained 

significant momentum in recent years. This growing 

body of scholarship reveals a collective recognition that 

AI’s impact on society cannot be sufficiently governed 

by technical innovation alone. Instead, it requires a 

recalibration of legal thought, regulatory mechanisms, 

and development practices to ensure that AI systems 

operate within enforceable moral and legal boundaries. 

One of the most provocative themes in contemporary AI 

law is the idea of granting legal personhood to artificial 

intelligence systems. Solum (2020) explores this by 

examining whether the legal concept of personhood, 

traditionally reserved for humans and select non-human 

entities such as corporations, can stretch to include 

autonomous systems. He does not advocate for full 

personhood for AI but instead invites critical evaluation 

of the legal tools required to assign responsibility to non-

human agents. This stance is further expanded by Kurki 

(2019), who argues for a spectrum-based understanding 

of legal personhood. Kurki’s framework introduces 

flexibility into legal theory by acknowledging that 

personhood need not be binary. This opens the door to 

treating AI as partial legal actors with specific rights and 

responsibilities, a view that invites reconfiguration of 

existing doctrines rather than a wholesale overhaul. 

 

In contrast, Banteka (2020) interrogates the 

philosophical coherence of artificially intelligent persons 

within legal frameworks. She questions whether 

autonomy in machines, even when highly sophisticated, 

carries the moral weight necessary to justify personhood. 

Her position challenges techno-optimistic perspectives 

and cautions against an overextension of legal categories 

without addressing deeper ontological concerns. Her 

critique is essential because it grounds the conversation 

in legal realism, reminding scholars and practitioners 

alike that law cannot function effectively when it is 

disconnected from material and ethical contexts. The 

push to integrate AI into legal theory also intersects with 

ongoing debates about culpability and liability. Simmler 

and Markwalder (2019) tackle this by rethinking the 

concept of guilt in an age of intelligent systems. They 

argue that traditional legal culpability, rooted in intent 

and mens rea, is ill-equipped to handle systems that 

operate based on probabilistic models and machine 

learning. Their work calls for a reconceptualization of 

legal responsibility that accommodates the non-human 

decision-making processes of AI. Similarly, Hallevy 

(2019) proposes models for attributing criminal liability 

to AI, recognizing that while intent may be absent in 

machines, responsibility can still be distributed within 

the ecosystem that creates and deploys these systems. 

This approach reinforces the importance of structural 

accountability, which aligns directly with the goals of 

DevLawOps. 

 

Bryson, Diamantis, and Grant (2017) provide a 

sobering critique of the enthusiasm surrounding 

synthetic legal persons. They warn that creating legal 

avatars for AI might deflect responsibility away from 

developers, manufacturers, and deployers. In their view, 

legal personhood could become a loophole for avoiding 

accountability. Their insights point to the necessity of 
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embedding responsibility within human institutions and 

technical infrastructures rather than offloading it onto 

technological constructs. This critique adds urgency to 

the DevLawOps model, which emphasizes proactive 

legal integration throughout the development pipeline 

rather than ex post facto blame allocation. Questions 

about data rights and privacy also form a vital part of this 

discourse. Carrillo (2020) emphasizes that ethical AI 

development cannot be achieved without legal support 

structures. He outlines the limits of voluntary ethics 

guidelines and stresses the need for enforceable legal 

standards that track the lifecycle of data and algorithms. 

This view complements the idea that DevLawOps should 

automate and enforce legal norms at every stage of 

deployment, from dataset handling to post-release 

monitoring. 

 

International legal perspectives further 

highlight the complexity of governing AI. Ivanova 

(2019) and Jaynes (2020) each explore how national and 

international legal systems might adapt to AI’s 

transnational reach. Ivanova examines the feasibility of 

assigning international legal personality to AI under 

existing global legal regimes. Jaynes, meanwhile, 

considers whether forms of AI citizenship could emerge 

as a functional solution to the legal vacuum surrounding 

non-human agents. These contributions reveal a 

fragmented legal terrain where jurisdictional variation 

complicates the task of universal regulation. This 

fragmentation underscores the importance of 

engineering jurisdiction-aware systems, a central feature 

of the DevLawOps approach. Other scholars have taken 

a pragmatic route by focusing on existing precedents for 

non-human legal entities. Chesterman (2020) examines 

corporate personhood and the legal recognition of natural 

entities such as rivers and forests. His work challenges 

us to see legal personhood as a tool of policy design 

rather than a declaration of metaphysical status. The 

success of such legal constructs in advancing 

environmental protections suggests that similar 

mechanisms could be crafted to hold AI systems 

accountable in meaningful ways. This functionalist lens 

supports the argument that the goal of AI law is not to 

humanize machines but to formalize their responsibility 

within legal systems. 

 

A final but critical contribution comes from 

Schwitzgebel (2023), who addresses the "Full Rights 

Dilemma" and the difficulty of assigning partial rights to 

entities whose moral status is ambiguous. He highlights 

the risks of overextending rights while under-protecting 

human interests. His caution reinforces the importance of 

building technical safeguards and legal constraints in 

tandem, rather than pursuing abstract recognition of 

rights. Collectively, these works reveal a tension 

between the conceptual possibilities of AI legal 

personhood and the practical mechanisms required to 

ensure accountability. This tension drives the need for a 

framework that translates legal principles into technical 

processes, allowing compliance and responsibility to be 

monitored and enforced continuously. DevLawOps 

emerges from this critical space, offering a model that 

connects theoretical legal insights with actionable design 

strategies in the deployment of AI. Through engagement 

with these diverse perspectives, the urgency and 

relevance of DevLawOps become apparent as a 

necessary response to the evolving relationship between 

law, technology, and society. 

 

3. CONCEPTUAL FRAMEWORK: WHAT IS 

DEVLAWOPS? 

The increasingly autonomous and impactful 

role of artificial intelligence in society has sparked urgent 

debates about how to regulate and hold these systems 

legally accountable. However, much of the existing 

regulatory discourse is reactive, focusing on post-

deployment liability or speculative legal constructs like 

personhood. What is conspicuously missing from the 

current landscape is a pragmatic and operational 

framework that embeds legal accountability into the very 

fabric of how AI systems are designed, developed, and 

deployed. This is where the concept of DevLawOps 

emerges, a forward-thinking model that integrates legal 

reasoning and compliance mechanisms directly into the 

software development lifecycle. 

 

DevLawOps, at its core, is a response to the 

disjunction between legal oversight and technological 

practice. As AI applications proliferate across sectors 

and geographies, the challenge of ensuring their legal 

defensibility becomes more complex. Traditional 

DevOps pipelines, though efficient in automating code 

integration and delivery, often treat law as an external 

constraint that must be navigated after the fact. This 

results in systems that may function technically but fail 

under legal scrutiny due to non-compliance with 

jurisdictional laws, lack of auditability, or inability to 

explain their decisions. DevLawOps counters this by 

embedding legal accountability as a design principle 

rather than a reactive fix. This model finds intellectual 

support in several theoretical foundations discussed by 

legal scholars. Kurki (2019) provides a particularly 

valuable entry point by arguing for a spectrum-based 

view of legal personhood. His proposal recognizes that 

entities may hold partial legal status depending on their 

functions and roles in society. Although Kurki is 

speaking directly to the debate over AI personhood, the 

broader implication of his theory is that legal 

responsibility can and should be distributed among 

systems and processes, not just individuals. DevLawOps 

takes this insight further by assigning specific legal roles 

to stages of the development process, ensuring that each 

component of the pipeline is accountable for the relevant 

legal implications. 

 

This notion of distributed accountability also 

resonates with Hallevy’s (2019) work on criminal 

liability models for AI. He outlines scenarios in which 
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AI systems, although non-human, can still be subject to 

liability through their interaction with human 

stakeholders. Rather than framing the machine as solely 

responsible, Hallevy proposes legal frameworks where 

both human and non-human actors share overlapping 

obligations. This layered understanding of responsibility 

is essential for DevLawOps, which treats legal 

compliance not as a monolithic checkpoint but as a 

continuous obligation across multiple actors and layers 

of the development lifecycle. Every code commit, 

algorithmic adjustment, and deployment step becomes a 

potential legal action point. Chesterman (2020), while 

skeptical of AI legal personhood in its pure form, makes 

a compelling case for the strategic use of legal 

personality as a governance tool. He draws parallels 

between the legal status of corporations and possible 

frameworks for AI, emphasizing that personhood can be 

instrumental without being metaphysically 

transformative. In the same vein, DevLawOps leverages 

legal formalism not to anthropomorphize AI but to 

institutionalize accountability. By building compliance 

automation into CI/CD pipelines, DevLawOps ensures 

that systems are not only technically robust but also 

legally coherent. The aim is not to humanize AI but to 

normalize legal due diligence as a software practice. 

 

To operationalize this vision, DevLawOps 

proposes a layered architecture consisting of five 

interconnected components: user interfaces, application 

logic, compliance middleware, continuous integration 

and delivery systems, and legal databases. Each of these 

layers is responsible for interpreting, enforcing, or 

documenting legal obligations relevant to the AI system 

in question. This modularity allows for flexibility across 

jurisdictions. For example, the compliance middleware 

can be configured to reflect European data privacy laws 

under the General Data Protection Regulation. At the 

same time, the same system may implement different 

logic for jurisdictions like the United States, which 

emphasize sector-specific rules. The need for such 

jurisdictional adaptability is underscored in the 

comparative studies by Ivanova (2019) and Jaynes 

(2020). Ivanova explores how AI interacts with 

international legal norms, pointing out the absence of 

uniform definitions and enforcement mechanisms. 

Jaynes examines the prospect of AI entities receiving 

forms of digital citizenship or legal recognition across 

multiple countries. These analyses reveal a fragmented 

global legal landscape where AI systems can be 

compliant in one country and illegal in another. 

DevLawOps addresses this challenge by designing for 

localization, allowing legal logic modules to be 

dynamically swapped or updated based on the 

deployment region. This is not merely a technical 

convenience but a legal necessity in an age of globalized 

AI services. 

 

An equally crucial aspect of DevLawOps is 

auditability. In the existing DevOps paradigm, logs, trace 

data, and observability metrics are primarily geared 

toward performance debugging and infrastructure 

monitoring. While these are essential, they do not satisfy 

the requirements of legal auditing, which may demand 

timelines of decision-making, justifications for actions 

taken, or proof of user consent. Bryson, Diamantis, and 

Grant (2017) warn that the current enthusiasm for legal 

personhood may distract from the real issue, which is 

creating systems that allow humans to be held 

accountable for technological harms. Their position 

underscores the importance of traceability, not as an 

abstract capability, but as a foundational requirement for 

justice. DevLawOps answers this call by embedding 

legal event logging into every significant stage of the 

pipeline. This ensures that when legal questions arise, the 

necessary data is readily available, verified, and 

contextualized. The emphasis on traceability also 

intersects with Simmler and Markwalder’s (2019) work 

on the nature of culpability in intelligent systems. They 

highlight that many of the decisions made by AI, 

especially in areas such as predictive policing or 

automated sentencing, involve ethical and legal stakes 

that go beyond technical correctness. These decisions 

require precise justification mechanisms that can be 

communicated to legal authorities, impacted users, and 

regulatory bodies. DevLawOps supports this 

requirement through Explainability-by-Design. Unlike 

post hoc interpretability tools that try to make sense of 

black box decisions, this approach involves building 

systems that are intrinsically structured to explain 

themselves. Every decision path, data transformation, 

and model inference is logged in a format that aligns with 

legal reasoning, such as motive, cause, and consequence. 

 

Furthermore, Carrillo (2020) articulates the 

limitations of relying solely on ethical codes to guide AI 

behavior. He argues that ethics, while essential, lack 

enforceability and consistency. They are often 

aspirational and challenging to translate into actionable 

standards. This gap between principle and practice 

reinforces the rationale for DevLawOps, which does not 

replace ethics but translates them into enforceable 

processes. Through automated rule-checking, validation 

of data handling procedures, and licensing protocols, 

DevLawOps converts abstract ethical commitments into 

legal artifacts that are machine-readable and verifiable. 

Critically, DevLawOps is not a one-size-fits-all solution 

but a framework for continuous negotiation between law 

and code. It acknowledges the evolving nature of both 

legal norms and AI capabilities. The work of 

Schwitzgebel (2023) on the Full Rights Dilemma offers 

a cautionary lens here. He emphasizes that granting 

partial rights to ambiguous entities may create more 

confusion than clarity. DevLawOps takes this concern 

seriously by avoiding rights discourses altogether. 

Instead, it focuses on responsibilities, obligations, and 

enforceable procedures. It is less concerned with whether 

an AI has rights and more concerned with whether its 
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actions can be traced, explained, and defended in a court 

of law. 

 

Legal defensibility, in this context, means more 

than just compliance. It means building systems that can 

withstand scrutiny, generate confidence in their outputs, 

and adapt to new legal demands as they arise. Legal 

defensibility requires architectural foresight, stakeholder 

integration, and procedural discipline. This is why 

DevLawOps is designed to be collaborative. It brings 

together developers, legal experts, data scientists, and 

policy analysts in the same feedback loop. Rather than 

treating legal review as a bottleneck, it makes it an 

integral part of the agile development process. 

 

The long-term vision of DevLawOps is to 

contribute to a broader shift in how society governs 

complex technologies. As Mullen (2021) suggests in his 

spectrum theory of legal personality, the lines between 

subjects and objects of law are increasingly blurred. 

DevLawOps does not resolve this ambiguity through 

legal abstraction. Instead, it offers a practical method to 

manage it. By coding responsibility into systems, 

enforcing compliance in real time, and providing clear 

audit trails, DevLawOps enables institutions to keep pace 

with the AI systems they seek to regulate. DevLawOps 

is not just a technical model but a conceptual 

commitment to lawful engineering. It builds on and 

engages with a wide range of legal theories and critiques, 

from partial personhood to distributed liability and from 

ethical limitations to regulatory fragmentation. It 

translates these insights into a structured approach that 

makes legal accountability a built-in feature of AI 

systems rather than a distant aspiration. In doing so, it 

responds directly to the central challenge of our time: 

how to ensure that autonomous systems remain 

answerable to the human values and legal norms that 

underpin a just society. 

 

4. METHODOLOGY 
This study adopts a qualitative, conceptual, and 

comparative methodology to propose and articulate the 

DevLawOps framework as a model for embedding legal 

accountability within the development and deployment 

lifecycle of artificial intelligence systems. Given the 

theoretical nature of this work, the approach emphasizes 

critical engagement with existing legal theories, 

technical practices, and regulatory discourse. Rather than 

empirical data analysis, the focus is on synthesizing 

normative insights from interdisciplinary literature and 

aligning them with practical software development 

processes. 

 

The first step involves a comparative analysis 

between traditional DevOps workflows and the proposed 

DevLawOps model. This comparison is grounded in both 

software engineering principles and legal obligations, 

particularly those emerging from AI governance debates. 

Key dimensions for comparison include compliance 

integration, auditability, explainability, and 

jurisdictional adaptability. To reinforce this, the analysis 

draws on Chesterman’s (2020) examination of the 

limitations of current legal personality constructs for AI, 

positioning DevLawOps as a response to those structural 

deficiencies. Secondly, the methodology includes 

theoretical modeling, using literature on partial legal 

personhood and AI regulation to design a layered 

DevLawOps architecture. The work of Schirmer (2020), 

who proposes the concept of partial legal status or 

"Teilrechtsfähigkeit" for AI systems, is particularly 

instructive in illustrating how systems can carry limited 

but functional legal attributes. This idea is translated into 

software logic within DevLawOps, where each 

component of the development pipeline carries 

responsibility for specific legal outcomes, similar to how 

corporate or environmental personhood functions in 

existing law. 

 

In addition, the methodology includes 

jurisdictional mapping to demonstrate how the 

DevLawOps model accommodates diverse legal 

environments. Drawing from Boyd’s (2018) analysis of 

legal personhood extended to natural entities and 

Kauffman and Martin’s (n.d.) account of Ecuador’s 

recognition of nature’s rights, the research identifies how 

contextual legal frameworks can be codified and 

localized within AI development environments. This 

reinforces the argument that AI, like other non-human 

actors granted legal standing, can be governed through 

adaptable legal engineering rather than abstract legal 

theory alone. This research employs critical literature 

synthesis, engaging with works such as Bublitz (2022), 

who considers the ethical implications of integrating AI 

into the legal domain, and Naidoo (2022), who brings in 

regional perspectives, especially from African contexts. 

This ensures that the proposed framework is not only 

theoretically grounded but also ethically and culturally 

reflective, offering a globally relevant methodology for 

AI accountability engineering. 

 

5. SYSTEM ARCHITECTURE 

The practical realization of DevLawOps as a 

framework for legally accountable and defensible AI 

deployment demands a robust system architecture. This 

architecture must not only support software delivery but 

must also embed legal constraints, jurisdictional rules, 

and auditability at each stage of the system's lifecycle. 

DevLawOps differs from conventional DevOps in its 

insistence that legal compliance is not an external 

constraint but an operational feature that must be actively 

engineered into system design. 

 

The proposed architecture of DevLawOps is 

composed of five interconnected layers: the User 

Interface Layer, the Application Logic Layer, the 

Compliance Middleware Layer, the CI/CD Integration 

Layer, and the Legal Database Layer. These layers form 

a vertically integrated stack, each carrying distinct roles 



 

 

Nonso Fredrick Chiobi et al., Sch Bull, Dec, 2023; 9(11): 151-164 
 

 

© 2023 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                                  156 

 
 

in upholding legal accountability while maintaining 

software agility and scalability. 

 

The User Interface Layer is responsible for user 

interaction, transparency, and access to legal status 

indicators. It surfaces policy alerts, consent notifications, 

and usage conditions in formats aligned with 

jurisdictional mandates. As AI systems become 

embedded into everyday tools, the user interface 

becomes the first point of legal engagement. Here, design 

must reflect the findings of Carrillo (2020), who stressed 

the necessity of embedding legal safeguards where users 

engage directly with AI systems. The interface is also 

instrumental in supporting user rights, such as the right 

to explanation and opt-out, which vary across legal 

contexts. 

 

Beneath this layer sits the Application Logic 

Layer, where the core AI functionality and business logic 

reside. This is the most dynamic zone of the system, 

where decision-making occurs, data is processed, and 

models operate. Legal risk is particularly concentrated 

here, as the outcomes generated by AI models can lead 

to significant consequences for individuals and 

institutions. Simmler and Markwalder (2019) noted the 

limitations of traditional legal concepts like culpability 

in the face of machine decisions. Their critique supports 

the inclusion of explainability modules, ethical 

constraints, and decision rationalization protocols at this 

layer. DevLawOps ensures that these mechanisms are 

not bolted on as external interpreters but are integrated 

within the operational logic, producing real-time 

documentation and rationale that can be reviewed in 

legal or ethical audits. 

 

Central to the DevLawOps design is the 

Compliance Middleware Layer. This layer acts as a legal 

interpreter, translating statutes, regulations, and policy 

requirements into executable logic. Drawing from 

Schirmer’s (2020) proposal for partial legal status, this 

layer provides the infrastructure to implement such 

limited legal capabilities. For instance, a model handling 

personal data may need to check for lawful consent under 

the European Union’s General Data Protection 

Regulation before proceeding with computation. The 

middleware enforces such legal checkpoints by 

intercepting actions that require validation and verifying 

them against encoded rules. This enables compliance to 

function as a dynamic runtime process rather than a pre-

deployment checklist. 

 

Importantly, the middleware is designed to 

support jurisdictional variation. As Ivanova (2019) and 

Jaynes (2020) each observed in their respective analyses 

of AI and international law, the absence of standardized 

legal definitions makes uniform compliance infeasible. 

DevLawOps resolves this by allowing the middleware to 

select and apply legal rule sets depending on geographic 

and operational context. For instance, while one module 

may invoke Indian data localization protocols, another 

may enforce Californian privacy laws within the same 

application framework, depending on the user's location 

or data source. This form of legal localization reflects the 

same logic used in environmental legal innovations, such 

as those described by Boyd (2018) in the case of legal 

personhood granted to natural entities. 

 

The CI/CD Integration Layer connects legal 

processes directly into the software delivery pipeline. 

Traditional DevOps focuses on code quality, unit testing, 

and performance optimization within CI/CD 

(Continuous Integration and Continuous Delivery). 

However, DevLawOps expands this scope to include 

continuous legal verification. With every push of code or 

model update, the CI/CD system invokes automated 

legal tests to confirm that changes have not introduced 

violations of statutory, contractual, or ethical norms. This 

process is directly inspired by the critical concerns raised 

by Bryson, Diamantis, and Grant (2017), who argued 

that delegating legal status to AI may obscure human 

responsibility unless legal accountability is embedded 

throughout the system’s lifecycle. In this layer, such 

accountability is concretized through legal test cases, 

compliance regression suites, and flagging mechanisms 

that alert both developers and legal officers to emerging 

risks. 

 

Finally, at the foundation of this architecture 

lies the Legal Database Layer. This layer maintains up-

to-date repositories of relevant legal codes, contractual 

obligations, licensing agreements, and regulatory 

annotations. It is dynamically updated based on 

jurisdictional changes, policy shifts, and precedents. The 

value of this layer is evident when considering the work 

of Kauffman and Martin (n.d.), who examined how 

Ecuador’s constitutional inclusion of nature’s rights 

required legal interpretation to evolve in practice. 

Similarly, AI systems require real-time legal databases 

that reflect changing laws, not static interpretations 

frozen at deployment. Through APIs and machine-

readable legal markup, the Legal Database Layer allows 

other layers to query and implement the most current 

legal logic available. 

 

The interaction among these five layers is not 

linear but iterative. For example, a user action initiated at 

the interface may trigger application logic, which then 

queries the middleware for legal clearance, logs the 

request in the CI/CD process, and references applicable 

legislation from the legal database. Every action is 

documented in an audit log and indexed by legal 

relevance, enabling downstream analysis and regulatory 

reporting. This creates a virtuous cycle of legal 

awareness, where the system continuously adjusts to 

maintain compliance and prevent legal harm. 

 

In this architecture, legal accountability is 

engineered as a set of interlocking capabilities, not 
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abstract declarations. Following Bublitz’s (2022) 

warning that ethical aspirations alone cannot ground 

legal protections, DevLawOps translates normative 

principles into enforceable rules. Each layer in the 

system is designed with the presumption that legal 

defensibility must be provable in a court of law, not 

simply asserted through voluntary codes of conduct. 

Moreover, the architecture acknowledges the limitations 

of assigning full personhood to AI systems, as discussed 

by Zevenbergen and Finlayson (2018), who warned 

against premature or excessive recognition of AI agency. 

Instead, the DevLawOps system assumes that legal 

obligations are ultimately tied to human institutions, and 

that engineering practice must reflect this structural 

reality. 

 

One of the key innovations of the architecture is 

its support for explainability and traceability by design. 

Drawing on the insights of Schwitzgebel (2023), who 

cautioned against overextending rights without sufficient 

safeguards, the system does not claim that AI is a moral 

or legal agent. Rather, it ensures that all decision-making 

paths are visible, reconstructible, and attributable. Logs 

include timestamps, legal justifications, user input, and 

model outputs, all indexed for future legal analysis. This 

makes the architecture not only defensible but adaptable, 

capable of adjusting to new legal standards as they 

emerge without requiring wholesale redesign. 

 

The DevLawOps system architecture thus 

offers a practical realization of interdisciplinary legal 

theory through software engineering practice. It aligns 

closely with the evolving demands of AI governance, 

addressing both immediate legal requirements and long-

term societal expectations. It recognizes that 

accountability is not merely a feature of legal codes but 

a property that must be built into the systems we design. 

By structuring these responsibilities across 

interconnected layers, DevLawOps moves from the 

abstract to the operational, making legal accountability 

an executable property of modern AI infrastructure. 

 

The architecture is summarized in the table below. 

 

Table 1: Layered Architecture of DevLawOps Systems 

Layer Description 

User Interface Interfaces for user interaction, consent, and legal transparency. 

Application Logic Hosts core AI functionality, embedded with explainability and rational logic. 

Compliance Middleware Translates laws into executable rules and enforces jurisdictional requirements. 

CI/CD Integration Incorporates legal checks and test cases in the deployment pipeline. 

Legal Database Stores jurisdiction-specific laws and updates for real-time referencing. 

 

6. DEVLAWOPS IN ACTION: LAYERED 

ARCHITECTURE 

While the conceptual framework and system 

design of DevLawOps offer the foundation for building 

legally accountable AI systems, the implementation of 

this model must also be practical, scalable, and 

responsive to real-world constraints. A theoretical 

architecture alone cannot ensure that compliance 

obligations are met in operational settings. What 

distinguishes DevLawOps is its capacity to translate 

complex legal principles into layered, repeatable 

engineering workflows. This section illustrates how the 

layered architecture described earlier functions 

dynamically in real deployment environments. At the 

heart of DevLawOps implementation is a continuous 

feedback process between law and code. This process 

reflects the position of Cordeschi (2007), who traced the 

development of AI from foundational logic toward 

application-oriented systems that operate in real-time. 

Just as AI evolved from theory to embedded decision-

making, so too must legal principles evolve from policy 

documents into system behaviors. DevLawOps 

accomplishes this through dynamic orchestration among 

its architectural layers, each playing a defined role in 

ensuring that actions taken by an AI system are traceable, 

explainable, and legally valid. 

 

The User Interface Layer begins the compliance 

journey. Here, user interactions are not merely points of 

data input but potential legal events. The architecture 

includes UI prompts that are sensitive to legal contexts. 

For instance, the interface will automatically present 

jurisdiction-appropriate consent dialogs when personal 

data is collected. These prompts are generated based on 

real-time queries to the Legal Database Layer. Drawing 

on Irving’s (1993) argument that legal recognition 

requires not only cognitive ability but also situational 

interaction, this layer is designed to reflect evolving user 

expectations about transparency and informed 

participation. Moving inward, the Application Logic 

Layer embeds legal checks directly within decision 

pathways. These checks ensure that, before a model 

proceeds with a given operation, such as classifying a 

user or recommending a service, it evaluates whether the 

action is permissible under current law. This corresponds 

with the concerns raised by Yampolskiy (2018), who 

warned against AI systems acting based on "selfish 

memes" or unconstrained optimization goals. In the 

DevLawOps structure, this layer prevents such outcomes 

by forcing logic branches to validate decisions not only 

on technical grounds but also on legal constraints. 

 

The Compliance Middleware Layer serves as 

the operational brain of legal interpretation. Here, 

encoded statutes and regulatory standards are 
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transformed into conditional logic. For instance, a 

machine learning system trained on biometric data may 

be required to anonymize outputs unless explicit user 

consent is detected. The middleware intercepts this logic, 

verifies compliance with relevant data protection laws, 

and either allows the operation or blocks it with an audit 

notification. This layer is built to scale with regulatory 

updates, a capability highlighted by Chavez et al.,(2019) 

in their call for adaptive systems that can reconfigure 

based on new conditions. Though their work focused on 

gene expression modeling, the exact requirement for 

system adaptivity applies in AI law. The CI/CD 

Integration Layer operationalizes the principle of 

continuous compliance. Every time new code is pushed 

to a repository or an AI model is retrained, the pipeline 

activates automated legal validation scripts. These 

scripts reference the Legal Database Layer and 

determine whether the proposed changes would 

introduce violations of known statutes or contractual 

terms. This mirrors the procedural rigor emphasized by 

Eni et al.,(n.d.) in their evaluation of AI in banking 

systems, where traceability and compliance must 

accompany every update to avoid systemic risk. In this 

implementation, DevLawOps ensures that no system 

iteration goes unchecked, making the compliance 

process a routine part of technical delivery rather than an 

afterthought. 

 

The Legal Database Layer, often overlooked in 

conventional DevOps, plays a pivotal role in ensuring the 

dynamic nature of DevLawOps. It functions as a living 

knowledge base of jurisdiction-specific rules, updated in 

real time through legislative feeds, contractual 

annotations, and legal precedents. This layer ensures that 

localized deployments of AI systems reflect the legal 

frameworks of their operating regions. As Ryan, Curry, 

and Rule (2020) showed in their analysis of 

environmental rights, legal systems are not static but are 

subject to frequent reinterpretation and contestation. 

DevLawOps accommodates this reality by enabling 

engineers to respond to legal shifts without rewriting 

their entire application logic. 

 

Together, these layers execute a continuous 

cycle of legal awareness and compliance validation. 

Consider an AI system used in healthcare diagnostics, 

operating across jurisdictions such as the European 

Union, India, and the United States. When a user logs in 

from India, the UI triggers a data localization check and 

confirms consent under Indian law. The application logic 

then queries the compliance middleware to determine 

whether the predictive output can be stored externally. 

The CI/CD pipeline runs automated tests to confirm that 

any recent changes to the model’s structure comply with 

India's healthcare data laws. The legal database confirms 

the current applicability of those statutes and notifies 

engineers if any recent amendments have implications 

for ongoing deployments. All of these activities are 

logged with time-stamped justifications and user context, 

creating an audit trail that can be referenced in case of 

regulatory inspection or legal dispute. 

 

By enabling this continuous interaction 

between system components and legal rules, 

DevLawOps achieves what Zevenbergen and Finlayson 

(2018) identified as critical for future AI law: 

appropriateness and feasibility. Their concern was that 

abstract calls for AI personhood or accountability often 

fail to provide mechanisms for actual enforcement. 

DevLawOps closes this gap by equipping each system 

layer with tangible responsibilities that align with both 

legal doctrine and engineering practice. It does not argue 

for the full legal agency of AI but insists that human 

designers bear traceable responsibility for every legally 

consequential action. This approach also offers a 

proactive alternative to post hoc litigation, which tends 

to occur after harm has been done. Instead of waiting for 

courts to determine the legality of AI behavior, 

DevLawOps creates a framework in which legality is 

continuously asserted and confirmed within the 

operational stack. This embodies the legal foresight 

advocated by Turing (2009), whose seminal work 

highlighted the importance of accountability in 

intelligent behavior, even if expressed through imitation. 

 

The layered execution of DevLawOps is not 

only a blueprint but a functioning mechanism for real-

world legal accountability. It addresses technical and 

legal fragmentation through modular integration. It 

supports ethical action through rule enforcement. It 

promotes transparency through interface design. And it 

ensures explainability and defensibility through 

architectural foresight. These features enable institutions 

deploying AI to meet the demands of regulators, courts, 

and users while maintaining operational efficiency and 

technical excellence. 

 

The roles and interactions of the layers are summarized 

below in Table 2. 

 

Table 2: Operational Roles of DevLawOps Architectural Layers 

Layer Operational Role in Live Environments 

User Interface Presents localized legal prompts, consent requests, and policy notifications. 

Application Logic Implements explainable AI decisions with embedded legal validation checkpoints. 

Compliance Middleware Intercepts AI operations to enforce statutes and encode legal decision logic. 

CI/CD Integration Automates legal test cases and compliance verification during deployment. 

Legal Database Supplies real-time jurisdictional updates and legal annotations for reference. 
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7. JURISDICTIONAL COMPLEXITY IN AI 

REGULATION 

The global deployment of artificial intelligence 

systems presents a profound challenge to legal coherence 

and regulatory enforcement. AI technologies operate 

across borders, jurisdictions, and institutional systems 

that hold fundamentally different interpretations of 

rights, obligations, and governance standards. Unlike 

traditional software systems that are often constrained 

within specific markets or sectors, AI systems are 

embedded in social decision-making processes that carry 

ethical, political, and legal implications. Navigating this 

fractured legal terrain requires an architecture that does 

more than support compliance. It requires one who 

anticipates legal variation and responds to it in real time. 

Legal scholars have long noted that the governance of AI 

cannot be resolved through national frameworks alone. 

Ivanova (2019) examined the notion of international 

legal personality for AI systems, highlighting the 

difficulties in applying existing international legal norms 

to autonomous agents. Her analysis identified a lack of 

clarity about whether AI can be assigned legal status or 

held accountable within transnational legal instruments. 

While she concludes that international law remains 

underdeveloped in this regard, her work affirms the 

urgency of creating operational models that 

accommodate multiple legal orders without demanding 

full consensus across them. 

 

Jaynes (2020) takes a slightly different 

approach by investigating whether digital forms of 

citizenship might offer a framework for AI governance. 

He argues that in contexts where formal legal personality 

remains controversial, functional models of 

recognition—such as corporate rights or platform-based 

citizen engagement—may serve as transitional 

governance tools. This idea complements the layered 

structure of DevLawOps, where different components of 

the system interact with jurisdiction-specific logic 

modules. In this way, DevLawOps does not require the 

legal system to fully resolve the question of AI 

personhood before embedding legal reasoning into 

software practice. 

 

The value of jurisdictional adaptability 

becomes especially clear when we examine how laws 

differ across regions on critical issues such as privacy, 

liability, transparency, and data sovereignty. For 

example, the European Union has adopted a stringent 

stance on data protection through the General Data 

Protection Regulation. It continues to expand its 

regulatory reach with the forthcoming AI Act. These 

laws demand explainability, human oversight, and strict 

limits on high-risk applications. In contrast, regulatory 

frameworks in the United States tend to be sector-

specific and more permissive, particularly when it comes 

to data monetization and algorithmic opacity. India has 

introduced new regulations emphasizing data 

localization and ethical AI development, while countries 

like Brazil and Japan offer hybrid models that balance 

innovation with consumer protection. 

 

This diversity of regulatory expectations 

introduces not only legal complexity but operational risk. 

A system trained and deployed in one country may 

violate the law in another without undergoing any 

technical modification. This creates significant exposure 

for organizations seeking to scale AI systems globally. 

The concern raised by Hallevy (2019), that legal 

responsibility may become diffuse or misdirected when 

traditional liability models are applied to AI, is 

particularly acute in cross-jurisdictional contexts. 

Without proactive legal engineering, blame is often 

assigned reactively, through litigation, political fallout, 

or public backlash. 

 

To mitigate these risks, DevLawOps 

incorporates jurisdictional intelligence at both the design 

and deployment stages. Through its Legal Database 

Layer and Compliance Middleware Layer, the system 

actively identifies the legal environment in which it is 

operating and adjusts its behavior accordingly. This 

localization is not superficial. It affects how consent is 

requested, how data is stored, how outputs are explained, 

and how liability is structured within the code itself. 

Legal logic is not hardcoded globally but loaded 

dynamically based on the jurisdictional parameters 

identified during system initialization or user interaction. 

Environmental legal precedents reinforce the practicality 

of this approach. Kauffman and Martin (n.d.) analyzed 

how Ecuador’s courts operationalized the constitutional 

recognition of the rights of nature. They found that while 

legal texts granted those rights, enforcement only 

became possible when procedural mechanisms were 

created to translate them into concrete legal action. 

DevLawOps mirrors this insight. Jurisdictional 

compliance becomes viable not because of a universal 

legal agreement, but because the system is designed to 

execute different legal processes depending on its 

operational location and the status of relevant actors. 

 

In addition to regulatory variation, there are 

cultural and philosophical differences in how countries 

perceive AI risk and responsibility. Naidoo (2022), 

offering an African perspective, critiques the 

overreliance on Euro-American ethical models that often 

disregard indigenous knowledge systems and local 

governance traditions. He urges developers and 

regulators to engage with pluralistic understandings of 

ethics and responsibility. DevLawOps supports this 

orientation by not assuming a fixed moral or legal 

baseline. Instead, it allows local experts to encode legal 

values into system modules, ensuring that compliance is 

not only technical but culturally and socially grounded. 

Furthermore, differences in enforcement capacity must 

also be addressed. Some jurisdictions have well-funded 

data protection authorities and active judicial oversight. 

Others rely on civil society organizations or lack the 
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infrastructure for meaningful enforcement. DevLawOps 

can support such uneven terrains by enabling both 

automated compliance reporting and audit trails that can 

be exported and verified by third-party organizations. 

This flexibility aligns with the procedural emphasis 

found in the work of Wu et al.,(2020), who emphasized 

the need for predictive systems to generate interpretable 

outputs for external review. 

 

To illustrate how jurisdictional complexity 

affects AI systems and how DevLawOps manages that 

complexity, Table 3 below presents a comparative matrix 

of selected jurisdictions. It identifies perceived AI risk 

levels and the primary legal concerns associated with 

each environment. These variations demonstrate the 

necessity of jurisdiction-specific compliance strategies 

that are embedded in the technical infrastructure of AI. 

 

Table 3: Jurisdictional Risk Matrix for AI Deployment 

Jurisdiction AI Risk Rating Primary Legal Concern 

European Union High GDPR enforcement, AI Act obligations, algorithmic bias 

United States Medium Sector-specific liability, lack of transparency mandates 

India High Data localization, ethical governance expectations 

Brazil Medium General Data Protection Law, explainability requirements 

Japan Low Transparency guidelines, auditability over personhood 

 

This matrix does not aim to provide a definitive 

ranking of legal risk, but rather to demonstrate the 

multidimensional legal considerations that organizations 

must navigate. In every case, the legal frameworks affect 

how systems are built, how models are trained, how users 

are engaged, and how institutions are held responsible. 

DevLawOps responds to these demands not by 

standardizing legal compliance but by enabling a 

differentiated and configurable compliance structure. In 

doing so, it creates the operational conditions for AI 

systems to function legally and ethically across 

jurisdictions, without waiting for harmonized 

international law. It makes jurisdictional complexity an 

engineering consideration rather than an external hazard. 

This positions DevLawOps not just as a legal or technical 

innovation, but as a governance model for the future of 

AI deployment. 

 

8. DISCUSSION 
The DevLawOps framework presents a 

deliberate shift in how legal accountability, auditability, 

and defensibility are conceptualized and implemented in 

the lifecycle of artificial intelligence systems. Rather 

than positioning law as an external barrier or a post-

deployment checkpoint, DevLawOps asserts that legal 

principles must be integrated within the technical 

architecture of AI systems from the earliest stages of 

development. This section discusses the implications, 

benefits, and challenges of this model, drawing on the 

interdisciplinary insights previously examined. It 

critically reflects on the tension between technological 

agility and legal certainty, the question of enforceable 

responsibility, and the evolving expectations of AI 

governance across contexts. 

 

At its core, DevLawOps responds to the 

inadequacy of traditional DevOps pipelines to handle the 

legal risks posed by increasingly autonomous and 

complex AI systems. In typical DevOps environments, 

the emphasis is on continuous delivery, speed, and 

technical performance. While this supports rapid 

innovation, it often neglects legal foresight. The 

concerns raised by Bonfim (n.d.) about the inability of 

existing criminal frameworks to capture AI’s role in 

harm reflect this gap. DevLawOps positions itself 

precisely at this fault line, offering a layered architectural 

and procedural solution to address these risks 

proactively. One of the most immediate benefits of 

DevLawOps is the transformation of legal compliance 

from a static requirement into a dynamic, ongoing 

process. Through mechanisms such as compliance 

middleware, jurisdiction-specific logic modules, and 

legal database layers, legal checks become part of the 

system's operational rhythm. This is particularly 

significant in fast-changing regulatory environments, 

where laws governing AI, data privacy, and liability are 

in flux. Solum (2020) emphasized that the legal concepts 

we rely on to structure accountability are themselves 

evolving, especially in response to technological 

disruptions. DevLawOps provides a procedural 

infrastructure that can adjust to these shifts without 

compromising technical integrity or operational 

continuity. 

 

Moreover, DevLawOps offers a necessary 

intervention in debates about responsibility attribution in 

AI systems. Simmler and Markwalder (2019) questioned 

whether traditional notions of guilt and intention could 

be meaningfully applied to systems that operate based on 

probabilistic modeling. This concern is compounded 

when these systems operate across distributed 

environments, such as cloud infrastructures or 

decentralized learning architectures. DevLawOps 

addresses this by tracing responsibility through 

procedural documentation and automated logging. Every 

decision made by the AI system, and every intervention 

made by developers or legal reviewers, is stored as a 

verifiable audit trail. This supports both backward-

looking legal adjudication and forward-looking ethical 

governance. This framework also offers a new approach 

to resolving the dilemma identified by Bryson, 

Diamantis, and Grant (2017), who warned against 
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assigning legal personhood to AI as a way of deflecting 

human accountability. Their concern was that creating 

"electronic persons" could serve to shield developers, 

deployers, or corporations from the consequences of 

system behavior. DevLawOps counters this possibility 

by embedding checkpoints throughout the software 

development lifecycle where legal review is not optional 

or external but automated and required. These 

checkpoints ensure that developers remain continuously 

aware of the legal implications of their design choices. 

Rather than absolving humans, DevLawOps reinforces 

their obligations by binding them to a verifiable and 

enforceable process. 

 

The discussion must also address the 

relationship between DevLawOps and ethical AI design. 

While the focus of this framework is legal accountability, 

it does not disregard ethical considerations. Instead, it 

translates ethical imperatives into enforceable design 

rules. Bublitz (2022) argued that ethics, when 

disconnected from legal enforceability, risk becoming 

hollow rhetoric. By contrast, DevLawOps converts 

ethical values, such as fairness, transparency, and respect 

for autonomy, into measurable indicators and executable 

conditions within the system architecture. This does not 

imply a perfect overlap between law and ethics, but it 

acknowledges the need to operationalize values if they 

are to have any material effect on AI behavior. 

 

Despite these strengths, DevLawOps is not 

without challenges. One of the most significant obstacles 

is the interdisciplinary nature of its implementation. 

Legal professionals, software engineers, policy analysts, 

and ethicists are often trained in silos, with limited 

mutual understanding of tools and reasoning methods. 

This disjunction can hinder collaboration and lead to 

implementation gaps. As Chesterman (2020) pointed 

out, the expansion of legal personality to non-human 

entities forces us to question not only the legal constructs 

involved but also the institutional capacity to handle such 

transitions. DevLawOps requires organizations to invest 

in new forms of interdisciplinary training and to develop 

shared vocabularies across technical and legal domains. 

Another challenge lies in the scalability of the model. For 

large multinational deployments, the compliance 

middleware and legal database must support a wide array 

of regulatory frameworks, each with its complexity, 

ambiguity, and enforcement culture. This echoes the 

jurisdictional complexity discussed by Jaynes (2020) and 

Ivanova (2019), who both underscored the fragmented 

nature of global legal regimes. While DevLawOps offers 

tools for managing this complexity, maintaining up-to-

date, machine-readable legal datasets and encoding them 

accurately into logic modules will require ongoing 

collaboration between legal scholars, regulators, and 

technologists. The system must also be resilient to 

political and legal instability, which can alter compliance 

conditions rapidly. 

 

There are also unresolved questions about 

standardization. Without common legal encoding 

languages or standardized templates for regulatory 

translation, each organization may develop its own 

DevLawOps variant, leading to inconsistency and 

interoperability issues. This is similar to the lack of 

consensus on AI risk assessments highlighted by Mullen 

(2021), who proposed a spectrum-based approach to 

legal personality due to the varying interpretations of 

what constitutes agency and risk. For DevLawOps to 

function effectively at scale, there will need to be 

initiatives, perhaps led by international bodies or 

professional associations, to develop standard tooling, 

APIs, and compliance frameworks. Additionally, the 

automation of legal reasoning brings its risks. If not 

designed carefully, the compliance middleware may 

become overly rigid, failing to interpret laws with the 

nuance that human judgment provides. Conversely, if the 

middleware is too flexible, it may introduce 

inconsistency or even bias. The work of Chen and 

Burgess (2019), who examined how spontaneous 

intelligence in AI complicates legal recognition, 

highlights the potential for systems to behave in ways 

that existing legal models cannot predict or manage. 

DevLawOps must therefore strike a careful balance 

between automating routine compliance tasks and 

preserving the capacity for human interpretation and 

intervention where necessary. 

 

A further area for discussion is the transparency 

of DevLawOps systems. While the architecture is built 

to produce logs, explanations, and decision traces, these 

outputs must be intelligible to non-technical users. As 

Schwitzgebel (2023) noted in his discussion of the Full 

Rights Dilemma, systems that are opaque to 

stakeholders, even if explainable to developers, cannot 

support real accountability. DevLawOps must be 

implemented in ways that provide not only raw data but 

also contextualized and accessible explanations for 

system behavior, especially when rights are at stake. This 

could include interface-level summaries, legal rationale 

dashboards, or API-based integrations with external 

audit platforms. 

 

There are strategic opportunities for 

DevLawOps in shaping future legal reforms. As 

lawmakers struggle to keep pace with AI advancements, 

DevLawOps can provide a reference point for what 

compliance could and should look like in automated 

environments. It shows that regulation need not be a 

bottleneck or a post-hoc exercise, but can instead be 

embedded in the logic and structure of the systems we 

build. This aligns with the view of Simmler and 

Markwalder (2019) that the law must evolve not only 

conceptually but procedurally if it is to remain relevant 

in the face of technological transformation. The 

DevLawOps framework reimagines legal compliance as 

a collaborative, continuous, and technically embedded 

process. It addresses the structural and procedural 
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weaknesses of both traditional DevOps and post-

deployment regulatory interventions. It provides a path 

forward for responsible AI deployment that is adaptable 

to jurisdictional diversity, capable of sustaining ethical 

commitments, and responsive to evolving legal demands. 

While it faces challenges in implementation, scalability, 

and standardization, it also offers a foundational shift in 

how we understand and engineer accountability in AI 

systems. By bridging law and code, DevLawOps charts 

a new course for the governance of intelligent 

technologies in a legally fragmented and ethically 

complex world. 

 

9. CONCLUSION AND RECOMMENDATIONS 
The emergence of DevLawOps represents a 

pivotal evolution in how we approach the deployment, 

governance, and accountability of artificial intelligence 

systems. In a global climate where legal frameworks 

struggle to keep pace with the rapid advancement of 

machine learning technologies, DevLawOps provides a 

principled, structured, and actionable model that 

integrates legal considerations into every layer of the 

software development lifecycle. This framework does 

not merely supplement technical development with legal 

compliance but redefines compliance itself as a 

continuous, code-bound process that is both enforceable 

and traceable. 

 

This study has demonstrated that traditional 

DevOps paradigms, while highly effective for technical 

iteration, lack the mechanisms necessary for embedding 

legal accountability, jurisdictional sensitivity, and 

auditability into AI systems. The limitations of this 

omission are not hypothetical; they manifest in real-

world consequences ranging from privacy violations to 

algorithmic discrimination and untraceable harms. The 

theoretical exploration provided by Solum (2020) on the 

evolution of legal concepts in response to AI, as well as 

the concerns expressed by Hallevy (2019) regarding the 

attribution of criminal responsibility, affirm the pressing 

need for a deeper integration of law and code. 

DevLawOps addresses these challenges by offering a 

layered architecture that distributes legal functions 

across five interdependent components: the User 

Interface, Application Logic, Compliance Middleware, 

CI/CD Integration, and the Legal Database. Each layer 

not only performs a technical task but is also responsible 

for executing a specific legal function. From dynamic 

consent capture to jurisdiction-aware deployment and 

real-time legal testing, DevLawOps transforms software 

pipelines into mechanisms of proactive accountability. In 

doing so, it responds to the concerns raised by Bryson, 

Diamantis, and Grant (2017) regarding the potential 

deflection of responsibility in the age of synthetic legal 

agents. 

 

Moreover, DevLawOps situates itself within the 

broader global discourse on AI regulation, responding to 

the fragmented legal landscape identified by Ivanova 

(2019) and Jaynes (2020). It does not rely on harmonized 

international law. Still, it is instead built to accommodate 

variation, enabling developers to localize compliance 

obligations depending on the legal demands of the 

jurisdiction in which the system operates. By doing so, 

DevLawOps turns legal fragmentation from a liability 

into an engineering problem, one that can be solved 

through modular design, encoded rulesets, and layered 

interpretation. Equally significant is the framework’s 

engagement with ethical challenges. As noted by Bublitz 

(2022), ethics alone, without institutional enforcement, 

often lack the force to govern technology meaningfully. 

DevLawOps does not replace ethical reasoning but 

operationalizes it by aligning ethical principles with 

enforceable compliance checks. In this way, moral 

values such as fairness, transparency, and user autonomy 

become machine-readable and audit-ready—bridging 

the gap between abstract values and practical 

governance. 

 

That said, the implementation of DevLawOps is 

not without difficulty. It requires interdisciplinary 

collaboration, new skill sets, and a commitment to 

integrating legal reasoning into traditionally technical 

roles. As Chesterman (2020) suggested in his analysis of 

legal personality, legal innovation often fails when the 

institutional actors tasked with implementation do not 

understand or accept its logic. For DevLawOps to 

succeed, organizations must build new roles that straddle 

the legal and technical divide, encouraging collaboration 

between software engineers, compliance officers, legal 

scholars, and policy analysts. This implies not only 

procedural change but cultural transformation within 

organizations deploying AI. There are also technological 

challenges, including the need for legal markup 

standards, machine-readable regulations, and 

interoperable compliance modules. Without such tools, 

the encoding of law into middleware will remain 

inconsistent and possibly unreliable. However, these 

challenges are not insurmountable. With appropriate 

investment in tooling, training, and regulatory 

collaboration, DevLawOps can be scaled to meet the 

needs of governments, corporations, and institutions 

deploying AI in high-stakes domains such as finance, 

healthcare, education, and public safety. 

 

Drawing from the analysis throughout this 

study, the following recommendations are proposed to 

support the adoption and advancement of the 

DevLawOps framework: 

 

1. Institutionalize Legal Engineering Roles within 

Development Teams 

Organizations deploying AI should create 

hybrid roles that combine legal literacy with technical 

expertise. These roles will be responsible for maintaining 

compliance logic, interpreting jurisdictional 

requirements, and updating system behavior in response 

to legal changes. These individuals will also act as 
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translators between legal departments and engineering 

teams, ensuring legal mandates are executable at the 

code level. 

 

2. Invest in Machine-Readable Legal Standards 

Collaboration between regulatory bodies, legal 

scholars, and technology companies is needed to produce 

standardized legal ontologies, markup languages, and 

encoded statutes. These resources will allow compliance 

middleware to interpret and apply legal rules with 

consistency. Governments, in particular, should consider 

publishing new regulations in both human- and machine-

readable formats. 

 

3. Encourage International Legal-Technical 

Collaboration 

Given the cross-border nature of AI systems, 

efforts should be made to harmonize technical 

interpretations of law across jurisdictions, even when full 

legal convergence is not feasible. Regional partnerships 

and global AI forums can serve as platforms for sharing 

regulatory updates, risk models, and technical best 

practices. This will reduce the cost of compliance and 

improve the reliability of DevLawOps architectures. 

 

4. Promote Transparency and Explainability by 

Design 

All layers of the DevLawOps stack should 

prioritize transparency, not just for developers and 

auditors but also for end users and legal stakeholders. 

This includes implementing interfaces that explain data 

usage, modeling rationale, and legal justifications in 

accessible language. Logs and decision traces should be 

made exportable, verifiable, and auditable without 

compromising data security or intellectual property. 

 

5. Encourage Research on Legal-AI Interoperability 

Academic and industrial research should focus 

on how AI systems can interpret legal principles more 

contextually, moving beyond hardcoded rule 

enforcement to context-sensitive compliance reasoning. 

This includes investigating how AI can assist legal 

professionals in drafting, reviewing, and enforcing 

regulatory policies in dynamic environments. 

 

DevLawOps offers a forward-looking 

governance model for a world where AI systems not only 

support but increasingly shape human decision-making. 

It does not wait for courts to assign blame after harm 

occurs but builds preventive safeguards directly into the 

structure of intelligent systems. It treats law not as an 

obstacle to innovation but as a vital component of 

trustworthy design. Through its layered, jurisdiction-

aware, and legally engaged architecture, DevLawOps 

marks a decisive step toward engineering AI systems that 

are not only intelligent but just, not only efficient but 

accountable. 
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