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Abstract 

Open source so+ware (OSS) communi3es sustain cri3cal infrastructure through 

volunteer contribu3on and review, yet AI coding tools are placing new pressure on the social 

mechanisms that reproduce these prac3ces. This study examines how one such community 

collec3vely deliberates on the crea3on of an AI tool policy, examining how appren3ceship-

based learning communi3es adapt to AI technologies. Prior research on AI in OSS has 

concentrated on technical and legal issues, with less aEen3on given to how developers 

themselves ar3culate and respond to AI's integra3on. This study draws on Communi3es of 

Prac3ce and Legi3mate Peripheral Par3cipa3on, frameworks to explore how situated 

learning can con3nue when newcomers depend their learning on AI tools rather than 

engaging directly with the community's core members.  

Employing a qualita3ve case study design, this research conducted a thema3c 

analysis of 195 replies across four Request for Comments (RFC) threads from the LLVM 

Discourse forum, posted between May 2024 and February 2026. Par3cipants were classified 

into groups based on forum trust levels and self-referen3al indicators within their replies. 

The findings reveal that four concerns persisted across the delibera3on, Code 

Understanding, Accountability, Reviewer Protec9on, and AI Use Disclosure. Posi3oning varied 

by par3cipa3on level, with Leaders ac3ng as moderators, Core Members defending review 

as a rela3onal mechanism, and Peripheral Par3cipants nego3a3ng their entry on contested 

terms. The tension of AI integra3on falls at the core-peripheral interface, where situated 

learning takes place. The principle of “human in the loop” is emerging as a shared repertoire 

ar3cula3ng what these communi3es need to remain reproducible under AI pressure. 
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Introduction 

Open-source so+ware (OSS) projects form a cri3cal part of the global technology 

infrastructure, sustained by communi3es of volunteer contributors who develop and 

maintain the codebase and review submissions (Fang & Neufeld, 2009; Lakhani & von 

Hippel, 2003). These community members hold different roles and levels of responsibility, 

ranging from peripheral contributors to core members, maintainers, who are responsible for 

reviewing all new code submiEed to the project and ensuring its overall quality (Ye & 

Kishida, 2003). This review capacity is finite, and recent shi+s in how code is produced are 

placing new strain on it. As AI tools increase the volume of code submissions, concerns have 

emerged regarding the quality and reliability of such contribu3ons (Xu et al., 2025). This 

increase places an addi3onal burden on those core members, who must review growing 

amounts of code. Le+ unaddressed, these pressures risk disrup3ng the long-term resilience 

of the OSS ecosystem (Feng et al., 2026).  

These are not merely technical issues but ques3ons that communi3es collec3vely 

nego3ate and try to resolve. AI tools have offered several benefits for so+ware 

development, but their integra3on into OSS projects has simultaneously raised cri3cal 

concerns around ethical use, transparency, and trust  (Ahuja et al., 2025). A growing body of 

research has focused on the technical challenges that AI code genera3on introduces 

(Masaya Osaki, 2008; Mbizo et al., 2024; Stalnaker et al., 2026), yet limited aEen3on has 

been given to how OSS communi3es collec3vely discuss and respond to the challenges that 

AI brings to their projects. As projects begin developing AI-specific policies and guidelines, 

understanding how these communi3es nego3ate such decisions becomes an important area 

of inquiry.   
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A par3cularly rich example of such delibera3on is taking place within the LLVM project, 

a widely used open-source compiler infrastructure that translates programming language to 

machine language (Li & Jiao, 2023). What began as a research ini3a3ve at the University of 

Illinois has grown into an umbrella project hos3ng mul3ple subprojects, with wide 

applica3on across commercial, open-source, and academic contexts (The LLVM Compiler 

Infrastructure, n.d.-b), and the support of major technology companies including Apple, 

Google, and NVIDIA (LLVM Founda3on, n.d.). The project has a dedicated forum, where 

community members discuss a variety of issues regarding the usage and development of the 

project (LLVM Discussion Forums, n.d.-a).  In 2024, the community deliberated a proposal to 

formalize its governance through elected bodies and a project council ac3ng as a final 

decision-making authority, reflec3ng an emphasis on transparent, community-driven 

decision-making (beanz, 2024).  

The project maintains a dedicated discussion forum that hosts long-term asynchronous 

discussions - commonly referred to as threads (LLVM Discussion Forums, n.d.-b). While OSS 

projects employ various governance mechanisms, such as the vo3ng systems used by the 

Apache So+ware Founda3on (Wang et al., 2023), LLVM relies on open community 

delibera3on through its Request for Comments (RFC) process (The LLVM Compiler 

Infrastructure, n.d.-d), where a proposal is shared with the community for open discussion 

before a decision is reached, and the discussion itself shapes how the proposal evolves. RFCs 

are visible to all members and the public. Over the past two years, an extensive series of RFC 

threads has been dedicated to the crea3on of an AI tool policy, making visible how an OSS 

community collec3vely works through a contested issue and shapes policy through 

delibera3on. 
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To examine this delibera3on, this study draws on the theore3cal framework of 

Communi3es of Prac3ce (CoP) (Lave & Wenger, 1991) and adopts a qualita3ve approach to 

examine the concerns and perspec3ves that emerge among par3cipants in the LLVM 

discourse forum, as they deliberate on the AI tool policy through the RFC process. In doing 

so, it explores how AI tools may reshape the situated learning and par3cipa3on that sustain 

these communi3es. Because members with different roles and levels of par3cipa3on shape 

this policy, the study also examines whether posi3on within the community influences the 

stance a member takes.  

The study proceeds with a literature review covering CoP and LPP as the theore3cal 

grounding alongside relevant literature on AI in so+ware development and OSS 

communi3es, followed by a methods chapter detailing the qualita3ve approach, data 

collec3on, and ethical considera3ons. A data analysis chapter then describes the corpus, the 

par3cipant classifica3on, and the analy3cal steps. The findings are presented in two parts, 

addressing each research ques3on in turn. A discussion situates the results in rela3on to the 

exis3ng literature, and the thesis closes with a conclusion outlining the study's contribu3on, 

limita3ons and future research. 
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Literature Review 

To examine how the LLVM community deliberates on the AI tool policy, it is first 

necessary to establish some founda3onal concepts. This chapter introduces the theore3cal 

framework of CoP and situated learning, defines what is considered as online communi3es 

and OSS communi3es, outlines the governance models that shape decision-making in OSS 

communi3es and presents how AI has shaped so+ware development and OSS communi3es 

today. The chapter closes by presen3ng the research gap this study aims to fill and the 

research ques3ons.  

CommuniFes of PracFce  

CoP is a phenomenon that gained formal recogni3on when introduced by Lave and 

Wenger (1991) in their work on situated learning. The term describes groups of people who 

share a concern or passion for something and engage in a process of collec3ve learning 

through regular interac3on (Wenger-Trayner & Wenger-Trayner, 2015). Three elements 

define a CoP and dis3nguish it from other types of communi3es. The first is the domain, a 

shared area of interest or exper3se that gives the community its iden3ty, such as so+ware 

development or nursing. The second is the community, the social rela3onships and 

interac3ons through which members engage with one another around their shared domain. 

The third is the prac3ce, the shared repertoire of resources, methods, and knowledge that 

members develop over 3me as ac3ve prac33oners (Wenger-Trayner & Wenger-Trayner, 

2015). Through sustained interac3on, this repertoire, including common language, tools, 

ar3facts, and ways of doing things, is con3nuously nego3ated as the community evolves 

(Wenger, 1998). 
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Wenger (1998) further elaborates how the community and prac3ce elements cohere 

through three interrelated dimensions: mutual engagement, the rela3onships and ongoing 

interac3ons through which members do things together and through which the community 

is cons3tuted as a community rather than as a collec3on of individuals sharing a domain; 

joint enterprise, the nego3ated shared understanding of what the community is about, 

con3nuously renego3ated as condi3ons change; and the shared repertoire introduced 

above. Of these, mutual engagement and shared repertoire are the dimensions on which 

this study draws to interpret the LLVM delibera3on: shared repertoire to read what the 

community ar3culates as the condi3ons for its sustained prac3ce, and mutual engagement 

to read how members posi3oned themselves across levels of par3cipa3on.  

Lastly, CoPs vary widely in size, formality, and medium of interac3on, ranging from 

small informal groups to large, distributed communi3es opera3ng online (Wenger-Trayner & 

Wenger-Trayner, 2015). Members do not all par3cipate equally, a dynamic explored in the 

following sec3on on situated learning. 

Situated Learning: LegiFmate Peripheral ParFcipaFon  

Situated learning theory, as developed by Lave and Wenger (1991), proposes that 

learning is not an individual cogni3ve process but an “integral and inseparable aspect of 

social prac3ce” (p. 31). Drawing on the concept of appren3ceship, Lave and Wenger (1991) 

introduced the no3on of Legi3mate Peripheral Par3cipa3on (LPP) to describe how 

newcomers gradually become full members of a community. The learning process in a CoP is 

not structured through formal instruc3on. Instead, newcomers learn by par3cipa3ng in the 

everyday ac3vi3es of the community and gradually taking on more complex tasks. Through 

this involvement, they develop rela3onships with more experienced members, who model 
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prac3ces and provide feedback. Importantly, no single individual holds authority; rather, it is 

distributed based on how the community itself is organized. For this transi3on from 

periphery to full par3cipa3on, newcomers need access to the ongoing ac3vi3es of the 

community through opportuni3es for par3cipa3on (Lave & Wenger, 1991). While this access 

is vital for the sustainability of the community, it can also be challenging because it requires 

ac3ve engagement from the newcomer and depends on the community's willingness to 

create those opportuni3es. 

Situated learning in OSS communi1es  

OSS communi3es offer a clear illustra3on of this process (Oliveira et al., 2025). 

Newcomers typically begin with small contribu3ons such as repor3ng bugs or submitng 

minor fixes, receive feedback from experienced reviewers, and over 3me take on more 

significant responsibili3es within the project. The governance model of the project shapes 

how this process unfolds, defining who reviews contribu3ons, how feedback is given, and 

what pathways exist for newcomers to advance. In this sense, the organiza3on of the 

community, rather than any individual maintainer, structures the learning process. 

The introduc3on of AI tools into this process raises ques3ons about the condi3ons 

under which situated learning occurs. When newcomers use AI to generate contribu3ons, 

they may skip the hands-on experience that tradi3onally drives learning within the 

community. This raises a fundamental ques3on: can situated learning s3ll occur when 

newcomers generate contribu3ons without directly engaging with the community's core 

prac3ces? 
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Online CommuniFes  

As digital technologies enabled remote collabora3on, CoP moved to virtual 

environments, o+en referred to as Virtual Communi3es of Prac3ce (VCoP) (Nistor et al., 

2014). The core principles of VCoP remain the same: domain, community, and prac3ce, but 

here interac3on occurs through digital plavorms. However, not every group interac3ng 

online cons3tutes a community. Herring (2004) proposed a set of criteria for iden3fying 

genuine online communi3es, dis3nguishing them from loose collec3ons of individuals on a 

plavorm. According to these criteria, an online community is characterized by ac3ve and 

self-sustaining par3cipa3on; the emergence of roles; rituals, and hierarchies; evidence of 

shared history; culture, norms, and values; collec3ve self-awareness as a dis3nct group; 

expressions of solidarity and support; and the presence of cri3cism, conflict, and means of 

conflict resolu3on. 

By Herring's (2004) criteria, LLVM qualifies as a genuine online community: it has 

formalized conflict resolu3on through the RFC process, role hierarchies (Ye & Kishida, 2003), 

collec3ve self-awareness as “the LLVM community”, and shared norms codified in its Code of 

Conduct (The LLVM Compiler Infrastructure, n.d.-a). Combined with its shared domain and 

collec3vely developed prac3ces, this makes it a Virtual Community of Prac3ce. 

OSS communiFes  

As briefly men3oned in the introduc3on, OSS communi3es are sustained by volunteers 

who take on different roles, ranging from developers who contribute code to maintainers 

who oversee the project's direc3on and quality. This volunteer base cons3tutes the core of 

OSS projects (Singh et al., 2024). Because the codebase is publicly accessible, contributors 

from diverse backgrounds can par3cipate and drive innova3on. However, this openness also 
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introduces the risk of low-quality submissions if “unrestricted” (Tan et al., 2024). OSS 

communi3es manage this risk by extending trust to contributors gradually, as they 

demonstrate competence and engagement within the project. 

This trust is represented by commit rights, the permission to directly modify the 

project's main codebase, which is granted to contributors who demonstrate both technical 

competence and consistent social engagement.  Among those with commit rights, some take 

on the role of maintainer, carrying broader responsibility for the project's direc3on. This core 

group evolves over 3me, allowing new members to bring fresh perspec3ves and innova3on. 

However, aEaining this level of trust is therefore not purely a technical achievement but a 

social one as well (Tan et al., 2024).  

Those who do earn this trust and take on the role of maintainer carry responsibili3es 

that go well beyond technical tasks. Although maintainers are usually experienced 

developers, what dis3nguishes an effec3ve maintainer is not technical skill alone but rather 

the ability to communicate, build community, and guide the project's direc3on over 3me 

(Dias et al., 2021). In prac3ce, maintainers serve a dual func3on: they ensure the quality of 

contribu3ons entering the project while also crea3ng the condi3ons for others to par3cipate 

and grow within the community. 

This par3cipa3on structure closely reflects the dynamics described in CoP theory. The 

shared domain is the so+ware project itself; the community is formed through the social 

rela3onships among contributors; and the prac3ce consists of the development ac3vi3es, 

review processes, and governance mechanisms through which the project evolves. The 

progression from newcomer to commiEer to maintainer parallels LPP, where newcomers 

gradually move toward full membership through sustained engagement with the 
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community's prac3ces. The way par3cipa3on unfolds is closely linked to how projects 

structure authority and decision-making, which will be discussed in the following sec3on. 

OSS Governance 

Governance structures define how authority, responsibility, and decision-making 

processes are distributed within the community (Oliveira et al., 2025). Governance models 

range from benevolent dictatorship and meritocracy to founda3on-backed democra3c 

structures, and projects further differ in how they are supported, opera3ng within a 

company, seeking external funding or being maintained by individuals (Eghbal, 2020). 

These arrangements shape pathways of par3cipa3on, whose voices carry weight, and 

how members advance, and well-established frameworks are linked to higher contributor 

par3cipa3on and more sustainable community dynamics (Oliveira et al., 2025). Some 

projects rely on open delibera3on, where proposals are shared publicly, and members 

nego3ate collec3vely. Understanding how such delibera3on func3ons is par3cularly relevant 

as OSS communi3es face the broader challenge of integra3ng genera3ve AI into their 

established prac3ces. 

AI and soKware development 

The impact of AI tools on code quality remains contested. It is argued that code 

produced through human-AI collabora3on lasts longer than code from fully autonomous 

agents, though this does not necessarily indicate higher quality,  since developers may avoid 

edi3ng code they did not write, or defects may not yet have been discovered (Rahman & 

Shihab, 2026). Addi3onally,  prac33oners report other prac3cal concerns, such reliability 

issues, misleading outputs, and security vulnerabili3es, acknowledging that current AI tools 

cannot be trusted without careful human oversight (Mbizo et al., 2024). The value of AI-
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generated code therefore depends heavily on how the tools are used and the level of human 

involvement. 

In addi3on to these technical concerns, a gap emerges between the pace of AI 

adop3on and the organiza3onal preparedness to manage it. Although the majority of 

developers have integrated AI tools into their everyday workflows, many encounter 

company restric3ons driven largely by fear of informa3on leakage (Stalnaker et al., 2026). 

More cri3cally, a significant number of prac33oners report that their organiza3ons provide 

no documenta3on or guidelines around the use of genera3ve AI, leaving ques3ons of 

responsible use, copyright compliance, and code ownership unaddressed (Stalnaker et al., 

2026). This lack of organiza3onal guidance points to a broader challenge: as AI tools become 

embedded in so+ware development prac3ces, the need for clear policies and AI literacy 

becomes increasingly urgent, not only within industry but across other domains as well. In 

compu3ng educa3on, for instance, the need for policy frameworks has become vital, aiming 

to ensure that future prac33oners engage with AI tools in ethically and legally responsible 

ways (Bailey, 2024). 

AI in OSS communiFes 

This need for clear policies and organiza3onal preparedness is par3cularly pressing in 

open-source so+ware communi3es, where the impact of AI starts to become more and 

more evident. As AI automates tasks that tradi3onally served as opportuni3es for 

collabora3on and learning, such as code review and mentorship, the social interac3ons 

through which community members develop shared understanding and newcomers gain 

experience risk being diminished. Replacing human-centered workflows in OSS communi3es 

may fundamentally reshape social dynamics, community norms, and par3cipa3on structures 
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(Feng et al., 2026). Furthermore, since the launch of GitHub Copilot in 2022, a notable rise in 

code contribu3ons has been observed, accompanied by a significant increase in 

maintenance-related workload for core developers. Reviewing, revising, and o+en discarding 

submiEed code contribute to growing technical debt in OSS projects, the accumula3on of 

unreviewed or low-quality code that requires future effort to fix (Xu et al., 2025). 

However, research also iden3fies benefits. AI tools support pull request wri3ng and 

review, reducing review 3me and increasing the likelihood of acceptance (Xiao et al., 2024), 

and have been proposed as a resource for newcomer onboarding (Santos et al., 2025). Tan 

et al. (2025) similarly argue for AI-driven mentorship. Such tools may also reshape the 

newcomer-expert rela3onship through which knowledge is transferred, a concern that 

connects directly to LPP: AI may alter how newcomers learn, gain access, and become full 

par3cipants. 

Research QuesFons  

While the studies reviewed above iden3fy various technical, social, and ethical 

concerns around AI in so+ware development and OSS communi3es, research examining how 

OSS communi3es develop AI-specific policies remains scarce. This study addresses that gap 

by examining how the LLVM community deliberates AI tool policy through its RFC process, 

with aEen3on to both the concerns and perspec3ves that emerge in these discussions and 

the posi3ons of members with different levels of par3cipa3on. Specifically, this study aims to 

answer the following ques3ons: 

RQ1: What concerns and perspec9ves emerge among LLVM 

community members delibera9ng around the crea9on of an AI tool policy? 
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RQ2: How do community members with different levels of par9cipa9on posi9on 

themselves in these delibera9ons? 

The following chapter details the research approach adopted to address these ques3ons. 
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Methods 

This chapter presents the research approach and methodology used to examine how 

an OSS community deliberates around its AI tool policy. Firstly it introduces and jus3fies the 

qualita3ve approach adopted for the study and the analy3cal method through which data 

were examined. Then describes the case selec3on and data collec3on process, and lastly the 

ethical considera3ons of the study. 

A QualitaFve, Theory-Informed Approach 

This study follows a qualita3ve approach, as the research ques3ons require an 

induc3ve, interpre3ve understanding of how discussants express, nego3ate, and contest 

their perspec3ves on the AI policy. To answer those ques3ons, a single case study design was 

adopted, focusing on the LLVM discourse forum delibera3on around its AI tool policy as a 

bounded, real-world instance of this phenomenon. Qualita3ve methods are appropriate 

when the aim is to explore meaning and process in depth, which cannot be captured solely 

through quan3ta3ve methods (Clark et al., 2021).  

Qualita3ve analysis is fundamentally based on categoriza3on, where observa3ons 

become paEerns to be analyzed (Treadwell & Davis, 2020). Of the three coding approaches, 

fixed, flexible, and grounded-in-data, this study adopted flexible coding. The study is 

grounded in a construc3onist perspec3ve, which understands social phenomena as 

constructed through interac3ons and meaning-making within communi3es (Clark et al., 

2021). The interpre3ve nature of the analy3cal process is acknowledged as a limita3on of 

the approach. 

Within this approach, thema3c analysis was selected as the analy3cal method of the 

study. Unlike more structured approaches such as grounded theory or cri3cal discourse 
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analysis, thema3c analysis does not follow a fixed set of techniques, making it adaptable to 

the specific needs of the research (Braun & Clarke, 2006). This flexibility is par3cularly suited 

to analyzing exploratory data such as online forum discussions, where the boundaries of 

relevant themes cannot be fully an3cipated in advance.  

This study employs thema3c analysis at a theore3cal and latent level (Braun & Clarke, 

2006). Rather than purely induc3ve coding, it was informed by CoP and LPP while remaining 

responsive to themes emerging from the data. Consistent with a construc3onist perspec3ve, 

the analysis moved beyond the surface content to examine the underlying posi3ons through 

which members nego3ated the AI policy. This grounding aims to address a known limita3on 

of thema3c analysis without an anchoring framework, that analysis risks remaining purely 

descrip3ve (Braun & Clarke, 2006). 

Case SelecFon and Data CollecFon 

The LLVM project was selected as the case for this study based on several criteria. It is 

a widely used open-source project with notable industry involvement that maintains a 

publicly accessible discourse forum and has undergone an extensive delibera3on process 

around AI policy. While other OSS communi3es have also engaged with ques3ons around AI 

policies, LLVM offers a par3cularly rich case given the volume, depth, and transparency of its 

public discussions on the topic. The selec3on follows a convenience and purposive sampling 

approach, based on the case's accessibility and relevance to the research ques3ons (Clark et 

al., 2021). The dataset consists of publicly available RFC threads on the project's AI tool 

policy, were collected in February 2026.  
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Ethical ConsideraFons 

The data consists of publicly available forum posts from the LLVM discussion forum. 

The project's Developer Policy explicitly states that the discourse forums are public and 

archived, and that no3ces of confiden3ality or non-disclosure cannot be respected (The 

LLVM Compiler Infrastructure, n.d.-c). As such, contributors par3cipate with the awareness 

that their posts are publicly accessible.  

Despite the public nature of the data, measures were taken to protect the iden33es of 

the discussants. They were assigned anonymized labels based on their par3cipa3on level 

rather than being iden3fied by their usernames. It is nonetheless acknowledged that 

verba3m quota3ons, which are used in the findings, carry a re-iden3fica3on risk, as quoted 

posts can poten3ally be traced back to their authors (Bouvier, 2022), a common concern 

when working with public online data. 

The analy3cal focus remained on paEerns of delibera3on rather than profiling 

individual contributors, and no part of the analysis was intended to expose or harm any 

community member (Bouvier, 2022). The study involved no direct interac3on with 

par3cipants and no access to private content.  
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Data Analysis 

This chapter presents the analy3cal work conducted on the data prior to repor3ng the 

findings. Firstly, the chapter describes the corpus and how it was organized for analysis, then 

it explains how par3cipants were classified into par3cipa3on groups and lastly, it details how 

themes and par3cipants' posi3oning were analyzed. 

The RFC Thread Corpus 

The corpus consists of four RFC threads from the LLVM discourse forum: “RFC: Define 

policy on AI tool usage in contribu3ons” (RFC 1) (rnk, 2024), “Our AI policy vs code of 

conduct and vs reality” (RFC 2) (JonChesterfield, 2025), “[RFC] LLVM AI tool policy: start 

small, no slop” (RFC 3) (rnk, 2025b), and “[RFC] LLVM AI tool policy: human in the loop” (RFC 

4) (rnk, 2025a).  

The four threads contain 195 replies spanning from May 2024 to February 2026, 

covering the delibera3on process from the ini3al proposal through successive rounds of 

revision. The corpus includes both conversa3onal replies and delibera3ve artefacts 

embedded within them, such as the dra+ policy texts found in the ini3al comments of some 

RFCs. 

Data OrganizaFon  

The dataset was organized to support both stages of the analysis. Each RFC thread 

was kept separately, with its replies recorded in the order they appeared. For each reply, 

basic informa3on was noted, the post number, date, contributor's username, and forum 

trust level, alongside the codes, themes, and interpre3ve notes generated during the 
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analysis. Addi3onal analy3cal layers were added during the analysis itself, as described in the 

following sec3on. 

ParFcipant ClassificaFon 

To support the analysis of “RQ2: How do community members with different levels of 

par9cipa9on posi9on themselves in these delibera9ons?”, each discussant was classified into 

a par3cipa3on group as a preliminary analy3cal step. The classifica3on was based primarily 

on the trust level designa3on visible on each member's public forum profile. The LLVM 

Discourse forum assigns members one of four trust levels: Basic, Member, Regular, and 

Leader. Par3cipants with hidden profiles could not be classified and were therefore excluded 

from the analysis. 

Differen1a1ng the Member Trust Level 

Upon reading the discussion replies, discussants at the Member trust level appeared 

to be considerably more diverse than the others, with comments revealing varia3on in role 

and exper3se. To capture this varia3on, the Member trust levels was further differen3ated 

into four sub-types, Reviewer, Experienced, Newcomer, and Unclassified, based on language 

indicators and self-referen3al statements within the replies, such as references to one's role 

in the project or level of technical exper3se. The Unclassified sub-type covers discussants, 

for whom no further differen3a3on could be determined from the replies. This classifica3on 

process inevitably involved some degree of interpre3ve judgment in ambiguous cases, which 

is acknowledged as a limita3on of the study. 

Consolida1on into Par1cipa1on Groups 

Figure 1 illustrates how the four trust levels assigned by the LLVM Discourse forum 

were transformed into the five par3cipa3on groups used in the RQ2 analysis through three 
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steps. First, the Leader and Regular trust levels mapped directly onto the Leaders and 

Regulars groups, since members at these levels were sufficiently dis3nct on their own. 

Second, the Member trust level was differen3ated into four sub-types (Reviewer, 

Experienced, Unclassified, Newcomer), as described in 4.3.1. Third, these sub-types were 

consolidated with the Basic trust level into three further groups. Reviewer and Experienced 

sub-types were combined into Core Members. The Unclassified sub-type was retained as its 

own group, labelled Member/Unclassified. The Newcomer sub-type was combined with the 

Basic trust level into Peripheral Par3cipants. Each member was assigned an anonymized 

label reflec3ng their par3cipa3on group to protect their iden3ty. 

Figure 1  

Categorical Flow Diagram of the par9cipant classifica9on process 

 

Analyzing Themes and PosiFoning 

For addressing RQ1, iden3fying the concerns and perspec3ves emerging from the 

delibera3on around the AI tool policy”, the analysis began with repeated reading of all four 

RFC threads to develop familiarity with the data. Following Braun & Clarke 's (2006) phases 
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of thema3c analysis, ini3al codes were then generated induc3vely, labeling the concerns and 

perspec3ves expressed by community members, opera3ng primarily at a seman3c level. 

These codes were then grouped into broader themes, reviewed and refined itera3vely to 

ensure they accurately represented the paEerns present across the dataset, then organized 

into a consistent coding scheme and applied across all four RFC threads. 

To focus the analysis on themes with sufficient presence in the data, a frequency 

threshold of n>3 was applied per RFC thread. One theme, Technical, was excluded from the 

qualita3ve analysis despite mee3ng the threshold, as its content related to implementa3on 

details rather than delibera3on. The remaining themes were examined chronologically per 

RFC thread, tracing how the delibera3on evolved from the ini3al phase to the resolu3on of 

the policy.  

For RQ2, examining how community members with different levels of par3cipa3on 

posi3on themselves in these delibera3ons, the analysis shi+ed to a more interpre3ve, latent 

level (Braun & Clarke, 2006), informed by CoP as a theore3cal grounding. The dataset was 

re-examined by reading each comment across all four RFC threads in sequence, tracking how 

every contributor posi3oned themselves throughout. Each contribu3on was coded with a 

short label capturing the stance being expressed and then these labels were organized per 

par3cipa3on group. Whether members of a group would converge on a shared stance or 

express a range of posi3ons was treated as an open ques3on, answered by the data itself; 

representa3ve quotes were then selected to illustrate the paEerns within each group. 
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Findings 

This chapter presents the results of the thema3c analysis of LLVM RFC discussion threads. 

The analysis produced 39 unique themes across the corpus. The findings are organized 

around the two research ques3ons. This chapter reports the findings for RQ1 (concerns and 

perspec3ves across the delibera3on), tracing how themes emerged and evolved across the 

four RFC threads chronologically, and follows with the findings for RQ2 (posi3oning across 

par3cipa3on levels), examining how par3cipants at different levels engaged with the 

delibera3on. 

Themes by RFC Thread 

This sec3on presents the concerns and perspec3ves that emerged across the four RFC 

threads. The subsec3ons that follow describe how each of these themes was discussed in 

the thread, illustrated with representa3ve quotes drawn from the data.  

RFC 1: “Define policy on AI tool usage” 

In the opening RFC, par3cipants debated who should be responsible for managing the 

risks that AI tool use introduces into contribu3ons. Accountability and Reviewer Protec9on 

were the most frequently occurring themes. Those in favor of a permissive policy argued 

that contributor accountability under exis3ng standards was sufficient, while others called 

for mandatory disclosure and stronger guidelines, describing maintainer aEen3on as a 

limited collec3ve resource. Copyright Issues also appeared, though less frequently, with 

par3cipants poin3ng to unresolved legal uncertainty around AI-generated code. 

Representa3ve quotes are presented in Table 1. 
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Table 1  

RFC 1: Representa9ve Quotes per Theme 

Accountability 
“It’s important to stress that contributors are responsible for the quality and content of code they 
submit, AI generated or not.”  
Reviewer Protection 
“The reviewer is put in the awkward position of having to ask ‘did you write this yourself?’ without a 
realistic way to verify.”  “Maintainer attention is our most precious, scarce resource” 
Permissive Policy 
 “I’m essentially proposing a liberal policy...”   
AI use disclosure 
 “I am not asking for a ban; I am asking for disclosure.”   
Copyright Issues 
“There is no settled case law in the United States on how copyrights are handled relating to the output 
of such programs.” 

RFC 2: “Our AI policy vs code of conduct and vs reality.” 

 In RFC 2 a wider variety of themes emerged. While the core concerns from RFC 1, 

Accountability, Reviewer Protec9on, and AI Use Disclosure persisted, the discussion 

broadened to include ques3ons about community iden3ty, trust, and the role of newcomers, 

as reflected in the representa3ve quotes shown in Table 2. A concrete case involving a 

newcomer who had used AI in their contribu3on prompted further discussion of these 

themes, with the par3cipant arguing that the source of the quality problems was 

inexperience rather than AI use itself. Par3cipants iden3fied three priori3es, quality, 

reviewer 3me, and inclusion, and noted inclusion as the one most likely to be compromised. 

Trust emerged as a new theme, with par3cipants no3ng that AI use makes it harder to know 

whether they are genuinely interac3ng with another human, and that no policy can 

subs3tute for honesty if contributors choose not to disclose AI use. Legal and licensing 

concerns were also present, par3cularly around whether LLM training data could introduce 

licensing conflicts. Cross-project comparisons to Fedora, Curl, and NetBSD featured 

throughout. 
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Table 2  

RFC 2: Representa9ve Quotes per Theme 

Accountability 
 “The contributor claims ownership of that content, regardless of how it was generated… and as such, 
the contributor takes responsibility for that content.”   
Reviewer Protection 
“Contributions written without a strong attempt at understanding are extractive. They do not provide 
sufficient value relative to the amount of time that they take to review.”   
AI use disclosure 
“I also just edited the PR’s original body to disclose AI usage.”  “The lack of required disclosure leaves 
reviewers wondering if we are interacting with a real human being.”  “I don’t think we should require 
disclosure where AI has been used to help explore and understand the code…” 
Code quality regardless of origin 
I’d say the main reason the code is bad quality is because I wrote it less than 3 months after 
graduating” “We should focus on the quality of contributions and not the tool used to generate them.”   
Code Understanding 
 “If someone has taken time to study code, stands by it as if it were their own, and will personally 
engage in the back and forth review process then I don’t mind if they wrote it from scratch. 
Community Inclusion & Participation 
 “How we can 1) maintain quality standards, 2) without undue burden on reviewers, 3) while being 
welcoming to newcomers…3) is probably the point we’re most willing to compromise on, by spending 
less effort trying to salvage AI slop from new contributors.” 
Trust 
 “I would prefer to not end up with a policy that may reward ‘dishonesty’.”  “If people are lying about 
everything… there aren’t really any rules that are going to help us there anyway.” 
Newcomers as primary AI tool users 
“Either to reject newcomers or to reject AI contributions.”  “Do we ban interns too so they never get 
any experience due to quality concerns?”  “AI is a means to bridge the knowledge gap for me.” 
Anti AI 
“I would prefer to see LLVM adopt a no-AI policy on quality grounds.”   

RFC 3: “LLVM AI tool policy: start small, no slop” 

 In RFC 3, the leader put forward a dra+ policy, and par3cipants engaged directly with 

the proposed text. Reviewer Protec9on and Code Understanding remained the most 

frequently occurring themes, with discussion now centering on the specific provisions of the 

dra+. Accountability appeared again, with par3cipants sta3ng that contributors should be 

able to explain and defend their submissions. Policy Endorsement appeared for the first 3me 

above threshold, with several par3cipants expressing acceptance of the dra+, o+en with 

reserva3ons. The most contested element was the 'extrac3ve' label: some par3cipants 

accepted it as an enforcement tool, while others ques3oned whether it was a fair 

governance mechanism, par3cularly for contributors who lacked the exper3se to know in 
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advance what would be considered unacceptable. Policy Framing and Governance also 

appeared, with par3cipants deba3ng how the policy should be designed and applied. The 

thread ended with the leader announcing a revised dra+ and new RFC thread. Examples of 

representa3ve themes are given in Table 3. 

Table 3  

RFC 3: Representa9ve Quotes per Theme 

 

RFC 4: “LLVM AI tool policy: human in the loop” 

RFC 4 was the last thread in the delibera3on. The dra+ policy text, pasted in full within 

the opening reply, made “human in the loop” its central concept, including the statement 

that “passing maintainer feedback to an LLM doesn't help anyone grow, and does not 

sustain our community.” 

Policy Revision has been the most frequent theme, with the leader presen3ng an 

updated dra+ and par3cipants con3nuing to propose adjustments, though the overall 

direc3on was no longer in dispute. Code Understanding was reaffirmed in rela3on to both 

the dra+'s provisions and broader community needs. A dissen3ng voice challenged the 

ownership requirement, arguing that demanding full accountability before par3cipa3on 

Reviewer Protection 
Currently, LLVM lacks reviewer capacity to deal with regular PRs…”  “Transforms that do not have real-
world usefulness provide negative value to the LLVM project, by taking up valuable reviewer time.”  
Code Understanding 
“What makes changes valuable long-term is the understanding” “If authors cannot explain how their 
code works to any reviewers, then what is the hope in having those same authors and reviewers 
maintaining that code?”  
Policy Revision 
 “I made what I consider substantial changes... so I created a new RFC thread to follow up on this.” 
Policy Endorsement 
“I think your draft nicely encapsulates a balanced set of feedback and expectations for the community.”   
Accountability 
“To submit to the project you need to take full ownership of your submission... If someone is not able 
to properly describe and motivate their changes, then there’s not a path forwards for a successful 
review anyway.” 
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excludes contributors who could develop ownership through engagement. A policy viola3on 

incident also featured in the discussion: a merged PR with undisclosed AI use prompted a 

public dispute with par3cipants disagreeing on whether a viola3on had occurred and no3ng 

that the policy's language around disclosure was insufficiently clear. Reviewer Protec9on 

appeared again, par3cularly in concerns about the 3me and effort required to review AI-

assisted PRs. Par3cipants also referenced cross-project comparisons to IREE, and ASF 

communi3es. The thread ended with the formal acceptance of the policy by the Project 

Council. Representa3ve quotes are presented in Table 4. 

Table 4  

RFC 4: Representa9ve Quotes per Theme 

Policy Revision 
“I got a lot of feedback from various meetings on the proposed LLVM AI contribution policy, and I made 
some significant changes based on that feedback.”   
AI use disclosure 
“Can we have a standardized policy of asking all new contributors to declare in their pull request that 
they are compliant with the AI policy.”   
Code Understanding 
“Requiring a human in the loop who understands their contribution well enough to answer questions 
about it during review” 
Policy Violation 
“There seems to be a case of our own maintainers not following the policy that we have adopted.”  
“There is no violation of the AI policy or its intended goal.”     
Accountability 
“The contributor is always the author and is fully accountable for their contributions.”  “Ownership is 
not a ticket that one must purchase before entering the park. Ownership is the outcome of a successful 
collaborative journey.” 
Policy Endorsement 
 “This RFC was discussed at the Project Council meeting. We found broad community support for the 
proposal... The proposal is now accepted.” 
Reviewer Protection 
 “Determining whether a PR actually meets those standards still costs maintainer time and attention, 
and I strongly suspect that cost is often close to what it would take to just do a full review anyway.”   
Cross-project comparison 
 “Worth noting that LLama now has a human in the loop policy as well.”  “We adopted the human in 
the loop policy in IREE too.” 
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Theme distribu1on across RFCs 

Across all four RFC threads, as it appears in Table 5, three themes appeared above 

the frequency threshold: Accountability, Reviewer Protec9on, and Code Understanding. 

Other themes appeared in specific threads only. Community Inclusion & Par9cipa9on, Trust, 

and Newcomers as Primary AI Tool Users appeared in RFC 2, in connec3on with the case of a 

newcomer's contribu3on, but did not appear above threshold in the subsequent threads. 

Policy Endorsement appeared from RFC 3 onwards, a+er a dra+ policy was first presented. 

Policy Viola9on appeared in RFC 4 only, in connec3on with the merged PR incident. 

Table 5  

Most Frequently Occurring Themes per RFC Discussion Thread (n>3) 

Theme RFC 1 RFC 2 RFC 3 RFC 4 Total 
Reviewer Protec1on 6 7 9 4 26 
Accountability 8 8 4 6 26 
Policy Revision — 5 7 12 24 
Code Understanding — 6 8 7 21 
AI Use Disclosure 5 7 — 8 20 
Policy Endorsement — — 5 6 11 
Cross-project Comparison — 6 — 4 10 
Policy Framing & Governance — 4 4 — 8 
Policy Viola1on — — — 7 7 
Code Quality Regardless of Origin — 7 — — 7 
Community Inclusion — 5 — — 5 
Trust — 5 — — 5 
Permissive Policy 5 — — — 5 
Technical — — — 5 5 
Legal & Licensing Concerns — 4 — — 4 
Newcomers as Primary AI Users — 4 — — 4 
An1 AI — 4 — — 4 
Copyright Issues 4 — — — 4 

Note. “—” indicates the theme appeared <3 3mes in that RFC or not at all. 
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PosiFoning Across ParFcipaFon Levels 

This sec3on presents how par3cipants at different levels of par3cipa3on posi3oned 

themselves across the four RFC threads. The subsec3ons that follow are organized by 

par3cipa3on group: Leaders, Regulars, Core Members, Peripheral Par3cipants, and 

Member/Unclassified. For each group, key posi3ons are illustrated with representa3ve 

quotes drawn from the data. Further representa3ve quotes for each group are presented in 

Appendix. 

 Leaders 

Across the four threads, L1 summarized feedback, proposed ins3tu3onal mechanisms 

such as a roundtable, and refined the policy text based on community input. L1 started in 

RFC 1 by arguing for broad permissibility of AI tool use, and by RFC 4 aligned with the 

“human in the loop” principle, framing the dra+ as enabling contributors using “LLM 

assistance to increase their produc3vity” while giving “maintainers a useful policy tool for 

pushing back against unwanted contribu3ons.”  

Other leaders took different posi3ons. L4 dis3nguished acceptable from unacceptable 

AI use in RFC 1 and called for a blanket ban by RFC 3, arguing that AI had already been 

“extrac3ve in terms of limited reviewer and triage resources.” L5 challenged L4 directly on 

copyright responsibility. L6 called for a stricter policy in RFC 3 and argued that experience 

contributors and newcomers should be subject to different rules. By RFC 4, most leaders 

aligned behind the final proposal and L11 formally announced that the Project Council had 

found “broad community support” and that “the proposal is now accepted.” (see Appendix, 

Table A1).   
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Regulars  

Regulars contributed across the threads without taking restric3ve or permissive 

posi3ons on AI tool use itself. R1 iden3fied newcomers as the group most likely to rely 

heavily on AI tools and proposed that the policy aim at them specifically. R2 argued that the 

tool is irrelevant if the contributor stands by the code, putng it bluntly that they would not 

mind if a contributor “wrote it from scratch, used sed, or had a room of monkeys with 

typewriters write a billion dra+s un3l one worked” provided they engage in review. R3 

expressed empathy toward a non-expert contributor (MN2) in RFC 3, and in RFC 4 named 

the core problem to be “that reviewers struggle with a wave of LLM output coming as 

contribu3ons, where contributors don't have enough understanding of their PRs (see 

Appendix, Table A2).  

Core Members  

Core Members showed considerable internal diversity, ranging from permissive to 

strongly restric3ve posi3ons. MR6 argued across RFCs 2 and 3 that quality rather than tool 

origin should be the criterion for acceptance. MR9, MR10, ME1, ME2, and ME3 took 

restric3ve or an3-AI posi3ons: MR10 described contribu3ons without genuine 

understanding as “extrac3ve”, and ME2 in RFC 3 strongly opposed “any policy that frames 

machine-generated contribu3ons as encouraged prac3ces”. MR3 argued that mandatory 

disclosure is a maEer of respect for reviewers, while MR14 raised the prac3cal awkwardness 

of asking contributors about AI use. ME4 argued in RFC 4 that contribu3ons should be 

considered in terms of how trust and merit are earned publicly in open-source communi3es, 

not quality alone. By RFC 4, MR1 pointed to the subjec3vity of quality judgments (see 

Appendix, Table A4).  
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Peripheral Par1cipants 

Peripheral par3cipants contributed across the four RFCs.  MN2 was the only 

contributor across the en3re dataset to explicitly posi3on themselves as a non-programmer 

who uses AI to contribute despite lacking programming experience, asking directly whether 

contributors like them represent a burden or a poten3al value to the project. Across RFC 3 

and RFC 4, MN2 moved from raising inclusion concerns to proposing measurable and 

objec3ve quality criteria as alterna3ves to the subjec3ve judgments they iden3fied as risks 

of exclusion. MN1 reported nega3ve personal experiences with AI tools and iden3fied 

newcomers as their primary users.  

BN1 was pulled into the delibera3on a+er their own PR became a point of conten3on 

in RFC 2, and responded by defending their prac3ce directly, emphasizing the 3me and care 

invested in reviewing their AI-assisted submission. Other peripheral par3cipants’ posi3ons 

varied with B1 proposing a disclosure mechanism, B2 raising concerns about accep3ng AI 

contribu3ons, and B3 arguing that exis3ng standards were sufficient without addi3onal 

restric3ons (see Appendix, Table A5). 

Member/Unclassified 

  Member/Unclassified contributors took varied posi3ons in the delibera3on. MU2 

called for empirical evidence about exis3ng AI use among contributors before commitng to 

a policy direc3on. MU7 drew a comparison with pre-AI contribu3on prac3ces, sugges3ng 

that the standards being discussed were extensions of exis3ng expecta3ons rather than new 

requirements. MU10 stated that contributors without programming exper3se have no place 

in a project like LLVM. MU11 argued that contribu3ons should be evaluated based on quality 

and effort rather than tool origin (see Appendix, Table A3). 
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Discussion 

The findings chapter shows a community delibera3ng on the challenges that AI tools 

use brings to its prac3ce and norms, while nego3a3ng how to adapt so that its prac3ce 

remains sustainable. This chapter addresses RQ1 (concerns and perspec3ves across the 

delibera3on), reading them through CoP theore3cal framework, and RQ2 (posi3oning across 

par3cipa3on levels), reading them for what they reveal about LPP in the era of AI tools in 

so+ware development. 

RQ1: CommuniFes of PracFce Under AI Pressure 

In the literature review chapter, the ques3on is raised of whether situated learning can 

s3ll occur when newcomers generate contribu3ons without directly engaging with the 

community's core prac3ces. Read through CoP, the LLVM delibera3on can be understood as 

the community naming the condi3ons under which it believes situated learning can s3ll take 

place. The three persistent themes, Accountability, Reviewer Protec9on, and Code 

Understanding, ar3culate prac3ce-level prerequisites, while AI Use Disclosure func3ons as 

the prac3cal condi3on that enables meaningful review. The sec3ons that follow develop this 

reading through the elements of the CoP framework. 

Protec1ng how newcomers become reviewers 

In Wenger-Trayner and Wenger-Trayner’s (2015) framework, prac3ce is one of the 

three cons3tu3ve elements of a CoP, consis3ng of a shared repertoire of resources, 

methods, and knowledge that members develop over 3me as ac3ve prac33oners. The three 

persistent themes in the delibera3on map onto this prac3ce element. Those themes 

highlight what the community sees as essen3al for the sustainability of the prac3ce. 
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Firstly, understanding the submiEed code becomes a prerequisite for par3cipa3ng in 

the prac3ce because it allows the contributor to engage meaningfully with reviewer’s 

feedback, and it is through this feedback exchange that they gain experience and move from 

newcomer to experienced contributor and eventually to reviewer. The importance of 

understanding the code is present in all RFCs, through comments such as “If authors cannot 

explain how their code works to any reviewers, then what is the hope in having those same 

authors and reviewers maintaining that code?” (RFC 3). Then, bound with Code 

Understanding comes Accountability, the responsibility contributors should take for their 

submissions. Taking accountability for their contribu3ons and understanding their code 

makes the reviewing process meaningful and facilitates a sustainable future for the project’s 

prac3ce through situated learning. As clearly stated by a discussant, “To submit to the 

project, you need to take full ownership of your submission... If someone is not able to 

properly describe and mo3vate their changes, then there’s not a path forwards for a 

successful review anyway.” (RFC 3). 

 Protec1ng reviewer 1me, protec1ng the community 

 Reviewer Protec9on emerges as a prominent theme because reviewers are 

themselves a precondi3on for situated learning. Without their feedback, newcomers have 

no path into the prac3ce (Lave & Wenger, 1991). The 3me experienced members volunteer 

to read, ques3on, and give feedback is not only a mechanism of quality control but also an 

act of teaching. As men3oned above, this process is what can grow newcomers into future 

reviewers. Protec3ng reviewer 3me, therefore, protects the mechanism by which the 

community reproduces its own expert base. It therefore is a maEer of survival for the 

community.  The dra+ policy names this directly, warning that “passing maintainer feedback 

to an LLM doesn't help anyone grow and does not sustain our community” (RFC 4), while 
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another par3cipant names maintainer aEen3on as “our most precious, scarce resource” 

(RFC 1). 

Disclosure as the precondi1on for trust  

Lastly, AI Use Disclosure func3ons as a prac3cal condi3on that enables the other three 

to operate. AI involvement does not undermine Code Understanding or Accountability. A 

contributor who can explain and defend their submission demonstrates both, even if AI 

produced a first dra+. What disclosure adds is the reviewer’s ability to verify rather than 

assume, preserving the condi3ons under which trust is earned through technical and social 

engagement (Tan et al., 2024). This transparency is what builds trust and lets reviewers 

direct their teaching toward those who can grow from it.  

The delibera3on surfaced this early, as one par3cipant put it, “I am not asking for a 

ban, I am asking for disclosure” (RFC 1), framing disclosure not as a restric3on but as the 

minimum basis for a meaningful review. The revised policy in RFC 4 ins3tu3onalizes this 

logic, requiring that “Contributors are expected to be transparent and label contribu3ons 

that contain substan3al amounts of tool-generated content” (RFC 4). 

Delibera1on as nego1a1on of shared repertoire 

Beyond naming the condi3ons its prac3ce depends on, the delibera3on also does 

something more. The four RFC threads themselves can also be read as the community 

ar3cula3ng and nego3a3ng its shared repertoire. As Wenger (1998) notes, this repertoire is 

“con3nuously nego3ated as the community evolves”.  This process of policy crea3on evolves 

this repertoire under the new way of prac3ce that AI tools bring with them. What counts as 

a legi3mate contribu3on, how reviewers should engage with AI-assisted submissions, what 

the community owes its newcomers, and what it means to own your code, were all brought 
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into textual form through the RFC threads and the revised proposal dra+s. The delibera3on 

is, in this sense, not separate from the prac3ce but part of how the community sustains that 

prac3ce under a new pressure. 

“Human in the loop” as a shared OSS repertoire 

These observa3ons extend the socio-technical concerns raised by Feng et al. (2026) 

and Xu et al. (2025) by providing an empirical account of how an OSS community ar3culates 

and defends the condi3ons on which its prac3ce depends. Where Feng et al. (2026) warn 

that replacing human workflows could reshape social dynamics, community norms, and 

par3cipa3on structures, the LLVM delibera3on shows a community working ac3vely to 

prevent that reshaping by naming what its situated prac3ce requires to hold humans in the 

loop. Adding to Xu et al.’s (2025) documenta3on of the quan3ta3ve rise in maintainer 

workload under AI-assisted contribu3on, the LLVM delibera3on captures how the 

community is working out how to handle that workload by keeping humans in the loop, 

acknowledging that reviewer aEen3on is “our most precious, scarce resource” (RFC 1).  

Beyond this single community, the cross-project comparisons across RFC 2 and RFC 4, 

to Fedora, Curl, NetBSD, Llama, IREE, and ASF, suggest that “human in the loop” is emerging 

as a shared repertoire across OSS CoPs as they nego3ate the same prac3ce pressure. This 

raises the ques3on of how such nego3a3on unfolds inside a single community, and how do 

members at different par3cipa3on levels shape it. The next sec3on takes up this ques3on.  

RQ2: Mapping the strain across parFcipaFon levels 

Reading across the posi3ons taken by community members at different par3cipa3on 

levels, a structural shi+ becomes visible. Before AI, the technical difficulty of producing code 

was itself part of the process through which peripheral members gradually moved toward 
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fuller par3cipa3on (Fang & Neufeld, 2009). AI tools lower that barrier, gran3ng newcomers 

and peripheral par3cipants a new route into contribu3on while shi+ing the cost to Core 

Members. 

Reading the par3cipants’ posi3ons considering the dimension of mutual engagement 

(Wenger, 1998) and the LPP theory (Lave & Wenger, 1991), both introduced in the literature 

review chapter, makes this strain interpretable.  Mutual engagement is what holds a CoP 

together as a community and LPP is the path by which newcomers gradually become full 

par3cipants through that engagement. The findings chapter shows that AI does not pressure 

all forms of mutual engagement equally; the tension is observed at the interac3on between 

Core Members and Peripheral Par3cipants, between reviewers and newcomers, where 

situated learning happens. The next sec3ons make visible how each group expresses this 

strain.  

Leaders: Holding the community together across disagreement 

Leaders are posi3oning themselves as moderators. They are ac3ng at a governance 

level in the delibera3on, holding the community together across posi3ons rather than 

commitng to any single one. From an LPP perspec3ve (Lave & Wenger, 1991), leaders are 

not simply at the top of a par3cipa3on hierarchy, but they are the members responsible for 

sustaining the condi3ons under which others can move from peripheral to fuller 

par3cipa3on.   

Their own mutual engagement, enacted at the governance level, is not itself disrupted 

by AI's integra3on into the prac3ce. What leaders do from this role is to surface, through the 

RFC process, the issues members closer to the prac3ce face and how mutual engagement 

among them is being affected, and to cra+ a policy that protects it. 
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Core Members: defending the social mechanism 

Core members, contributors closest to the prac3ce, produced the strongest pushback 

against accep3ng AI tools in the prac3ce. Their daily exchanges with newcomers and peers in 

the prac3ce level are mutual engagement that sustains the community. Their reviews, 

according to LPP, are the mechanism through which newcomers move from periphery to 

fuller par3cipa3on.  

This is also why their posi3on on AI was rarely neutral. Those who rejected AI tools did 

so on the grounds that it threatened to overload reviewers and produce contribu3ons 

whose authors would not be able to mutually engage in the review feedback. Those who 

accepted AI-assisted contribu3ons did so only under condi3ons that preserved the rela3onal 

basis of review. 

 In both stances, what was being defended was not the produc3on of code but the 

social mechanism through which the prac3ce reproduces itself, the review, feedback, and 

teaching that turn newcomers into experienced contributors. Core members' posi3on makes 

a single interpre3ve point unmistakable: AI's challenge is felt sharpest at the level of mutual 

engagement, and it is felt sharpest by those whose par3cipa3on is most engagement-

intensive. 

Peripheral Par1cipants: entry on contested terms 

Peripheral par3cipants spoke from a personal stake. Their concerns were about 

whether their movement from periphery to fuller par3cipa3on could begin at all or would 

be blocked, and they absorbed the heaviest pressure under this ques3on. Two cases, MN2 

and BN1, carry the analy3cal weight here; the remaining peripheral voices occupy posi3ons 

already visible elsewhere in the delibera3on.  
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MN2's posi3oning challenges a basic premise of LPP, which assumes that newcomers 

move toward fuller par3cipa3on by engaging in the prac3ce of a community whose domain 

they already share (Lave & Wenger, 1991). They iden3fied themselves as one of the “PC 

enthusiast users like me that are willing to contribute 3me and effort to the best of their 

abili3es but lack the programming experience and in3mate knowledge of the LLVM code 

base” (RFC 2), and named their fear of exclusion in the policy's own terms: 'Are people like 

me more of a burden or could they bring value to the project? The bar of “generally 

understand the code they are submitng” is understandable, but that would exclude people 

like me' (RFC 2). MN2's posi3oning is significant because it makes explicit a claim usually le+ 

implicit in delibera3ons about contribu3on policy, that for some members, AI is not a 

produc3vity tool but a subs3tute for the domain competence that LPP takes as the star3ng 

point of the trajectory toward fuller par3cipa3on. Though this view can be aligned with 

research proposing the use of AI tools for easing newcomers’ onboarding (Santos et al., 

2025; Tan et al., 2025), it also creates a gap in the tradi3onal workflow of a CoP and the 

situated learning process.  

BN1's case sits differently and when their PR was cited in RFC 2 as evidence that the 

combina3on of newcomer status and AI use was overwhelming reviewers, BN1 defended 

their place by enac3ng exactly what the delibera3on came to iden3fy as the condi3ons for 

legi3mate AI-assisted contribu3on. To the disclosure ques3on they responded directly, “I 

also just edited the PR's original body to disclose AI usage” (RFC 2). To ques3ons of 

accountability and review effort, they wrote: “I'm not wri3ng a PR with AI and chucking it 

over the fence. I spent days reviewing and planning the code” (RFC 2). And they relocated 

the cause of the submission's weaknesses within the conven3onal grammar of peripheral 

par3cipa3on: “the main reason the code is bad quality is because I wrote it less than 3 
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months a+er gradua3ng and with almost no experience developing compilers” (RFC 2). 

BN1's case is therefore not a counterexample but a confirma3on that a peripheral 

par3cipant’s contribu3on can remain legi3mate when they enact the rela3onal and prac3ce-

related work the community sees as essen3al. 

Together, these cases show that newcomers, the periphery, feel this shi+ the hardest. 

AI changes the mutual engagement for their end. Engaging with the prac3ce and the core 

members becomes an individual path for each contributor, rather than shared norm. The 

policy crea3on aims to overcome this by setng mutual guidelines for all members to follow 

equally.  
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The shiT in mutual engagement  

Read together, the posi3onings examined in this chapter map a single phenomenon. 

The strain on mutual engagement concentrates at the core-peripheral interface, where 

situated learning happens, and each par3cipa3on level expresses a different rela3onship to 

that strain. Leaders work from the governance level to protect the condi3ons of prac3ce. 

Core Members defend the rela3onal mechanism from within. Peripheral Par3cipants 

nego3ate their entry from the threshold.  

The Member/Unclassified and Regulars groups are not treated separately. 

Member/Unclassified posi3ons overlap with stances already discussed across the other 

groups, while Regulars occupy a forum-assigned label that may overlap in prac3ce with Core 

Members' engagement, and their posi3oning across the delibera3on was conciliatory rather 

than direc3onal.  

The delibera3on, in this reading, is not merely a community seEling on a policy. It is a 

community working out how mutual engagement will con3nue to exist and sustain the 

prac3ce through social interac3on even as AI changes the path from newcomer to fuller 

par3cipa3on. What the community is seEling, in the end, is not solely what to do about AI 

but what it means to remain a community in an AI era. 
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Conclusion 

The purpose of this study was to understand how an OSS community collec3vely 

nego3ates the introduc3on of AI into its prac3ce and how members at different levels of 

par3cipa3on engage in that nego3a3on, through a qualita3ve thema3c analysis of RFC 

threads from the LLVM discussion forum. This chapter offers a brief overview of the findings 

and sets out the study's contribu3on, limita3ons, and direc3ons for future research. 

Sustaining the pracFce under AI pressure 

Across the four RFC threads, four concerns dominated the delibera3on. These were 

Code Understanding, Accountability, Reviewer Protec9on, and AI Use Disclosure. Together 

they describe the condi3ons the community sees as necessary for situated learning to 

con3nue in the era of AI, and what the policy is trying to protect. Cross-project references to 

“human in the loop” suggest that this language is becoming a shared OSS repertoire under 

the same pressure.  

Par3cipa3on level shaped the posi3on members took. Leaders spoke from a 

governance standpoint, holding the community together under disagreement, ac3ng as 

moderators and shaping the policy in line with the community’s consensus. Core Members 

spoke from inside daily review work, defending review as the work through which 

newcomers learn the prac3ce. Peripheral par3cipants spoke from the threshold, nego3a3ng 

their role in the community and the path toward fuller par3cipa3on. Across these stances, 

the tension concentrated at the core-peripheral interface, where situated learning happens. 

AI lowers the technical barrier for newcomers but shi+s the cost to Core Members, and the 

community's posi3ons map onto exactly that. The policy is the response to that shi+. 
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ContribuFon  

Empirically, the study contributes a qualita3ve examina3on of how AI, as a 

technological change, can affect the sustainability of a CoP, and specifically how an OSS 

community handles that pressure. Exis3ng research on AI in OSS has largely tracked the 

technical and legal issues that arise from AI integra3on (Mbizo et al., 2024; Rahman & 

Shihab, 2026; Stalnaker et al., 2026), with far less aEen3on to how developers themselves 

discuss and respond to those changes (Feng et al., 2026; Xu et al., 2025). The study traces 

one community's delibera3on to document those concerns and posi3ons, offering a 

developer-centered view of AI integra3on in OSS. 

Theore3cally, the study applies CoP theory and LPP (Lave & Wenger, 1991) to a case 

where the community itself is openly deba3ng the integra3on of an AI tool into its prac3ce. 

In response, the community revises its shared repertoire to keep the prac3ce reproducible. 

The LLVM delibera3on names four condi3ons (Code Understanding, Accountability, Reviewer 

Protec9on, and AI Use Disclosure) under which situated learning can survive when AI enters 

the loop.  

Addi3onally, the “human in the loop” term that emerged in the delibera3on joins this 

shared repertoire as a stated precondi3on for the community's long-term viability under AI 

pressure. By analysing how members at different par3cipa3on levels posi3oned themselves, 

the study further makes visible a tension in mutual engagement between core and 

periphery, the locus where situated learning happens, with the policy ac3ng as a safety net 

to sustain the norms the prac3ce depends on. 

 



 49 

Three implica3ons follow for OSS communi3es dra+ing AI policies. Reviewer 3me 

should be treated as a teaching investment rather than a quality-control cost, since reducing 

it without protec3ng review-as-teaching weakens the mechanism through which newcomers 

learn the prac3ce. Policy delibera3on should ac3vely include voices from the periphery, 

since the strain of AI integra3on falls unevenly across par3cipa3on levels. And policies 

should be framed as ar3cula3ons of what the prac3ce needs to remain reproducible, 

drawing on the condi3ons iden3fied above. Beyond so+ware development, any community 

that depends on appren3ceship-style learning faces a comparable challenge, and LLVM's 

framing of expert 3me as a teaching rela3onship and disclosure as a precondi3on for trust 

may help such communi3es ar3culate what their own prac3ces require. 

LimitaFons and Future Research 

This study has several limita3ons that should be acknowledged. First, it is based on 

a single case study, the LLVM project, which limits the generalizability of the findings. While 

other OSS communi3es have also engaged with similar ques3ons around AI-assisted 

contribu3ons, the scope of a master's thesis could not allow for cross-case comparison. 

However, the findings may offer a useful star3ng point for future research examining 

whether similar paEerns emerge in other communi3es. 

Second, the classifica3on of members into par3cipa3on levels was based on the 

objec3ve indicators from forum profiles, but also involved interpre3ve judgment in some 

cases. Members who did not clearly fit a single category were assessed based on the 

available evidence, and this process carries a degree of subjec3vity that should be 

acknowledged. More broadly, qualita3ve analysis always reflects the interpreta3on of the 

researcher. While efforts were made to ensure transparency in the coding process through 
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the systema3c use of a code scheme, different researchers might iden3fy different paEerns 

in the same data. 

Finally, the study captures the delibera3on process un3l policy adop3on and not 

the community's experience of the policy in prac3ce. Recent threads in the LLVM Discourse 

forum, such as “Concerns about low-quality PRs being merged into main” (tstellar, 2026), 

suggest that new concerns are already emerging in the reviewing process under the policy. A 

future study tracing the policy from adop3on into implementa3on would close that 

feedback loop, offering a fuller account of how an AI tool policy takes shape and operates in 

an OSS community. 

An AI policy looks on the surface, like a governance document. This thesis has 

shown it is something else as well. It is a community ar3cula3ng, under technological 

pressure, what its own con3nuity requires. The condi3ons LLVM has named, including the 

principle of a human in the loop, are not rules for AI use alone. They are what a community 

has put in wri3ng to remain itself. 
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Appendix 
 

Table A 1  

Leaders: Representa9ve Quotes and Posi9oning Themes 

User Quote Positioning 
Theme 

RFC 1 
L1 “To be clear, I'm essentially proposing the opposite, a liberal policy on accepting 

such contributions, as long as they are not clear reproductions of copyrighted 
material... Regarding the code quality, whether it's bad or good doesn't feel like a 
sufficiently strong motivation to ban such tools outright, unless it becomes a 
spam concern.” 

Liberal 
framing, 
agenda-setter 

L4 “As someone who does a lot of code reviews, I am not worried if someone uses AI 
to help them word a commit message or comment because of language barrier 
issues, or to help them make a two-line change in a PR. However, I care deeply if 
someone uses an AI to generate large portions of a sizeable PR because that really 
impacts how I have to approach the review... it is a significant problem (worthy of 
a ban) in my opinion.” 

Nuanced 
position, 
reviewer 
experience 

L5 “I might agree with you until this sentence: it's not clear to me why there is more 
burden to you. You point to an added risk from the use of AI for contributors, but 
why would it somehow become your responsibility as a reviewer to look into 
whether the author of the patch isn't infringing on someone's copyright? As far as 
I know it isn't the case right now and AI does not change this.” 

Core-to-core 
disagreement 

RFC 2 
L1 “Since this thread started, I filled out the LLVM dev meeting roundtable form and 

proposed a round table on this topic.” 
Deliberation 
manager 

L9 “Yeah, working with newcomers is going to be, in the immediate sense net-
negative - but the hope is that some number of these newcomers become more 
involved in the project and may eventually become maintainers or at least 
valuable contributors. This is vital for the health of the project long term.” 

Sustainability 
framing 

RFC 3 
L6 “I personally have very little concern with a well-established contributor using AI 

assisted code generation... The same is not true for a new contributor…” 
Experience-
based 
distinction 

L6 “I think the core problem here is basically this: I believe that our AI policy should 
be setting people up for success. Making the policy too liberal, by essentially 
saying 'use AI however you like as long as you own the result' is setting them up 
for failure.” 

Stricter policy 
advocacy 

L4 “My personal position…is to have a blanket ban on use of AI. AI has already been 
extractive in terms of limited reviewer and triage resources in the community, 
and I don't think it provides sufficient value to be worth encouraging its use.” 

Blanket ban, 
persistent 
dissent 

RFC 4 
L1 “The current draft proposal focuses on the idea of requiring a human in the loop 

… using LLM assistance to increase their productivity, and I really do want to 
enable them to do so, while also making sure we give maintainers a useful policy 
tool for pushing back against unwanted contributions.” 

Synthesizer, 
human in the 
loop 

L11 “This RFC was discussed at the Project Council meeting... The proposal is now 
accepted.” 

Formal closure 
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Table A 2 

 Regulars: Representa9ve Quotes and Posi9oning Themes 

User Quote Positioning 
Theme 

RFC 1 
R1 “I think the people that might rely heavily on AI tools are people that are just 

starting out with programming, so aiming at them is probably a good idea.” 
Newcomers as 
primary AI users 

RFC 2 
R2 “If someone has taken time to study code, stands by it as if it were their own, 

and will personally engage in the back-and-forth review process then I don't 
mind if they wrote it from scratch, used sed, or had a room of monkeys with 
typewriters write a billion drafts until one worked.” 

Accountability 
over tool origin 

RFC 3 
R3 “I'm sorry for the experience you had... I hope you're not entirely burned out 

by this situation” 
Empathy toward 
peripheral 
participant 

RFC 4 
R3 “I think the problem is that reviewers struggle with a wave of LLM output 

coming as contributions, where contributors don't have enough understanding 
of their PRs.” 

Core problem 
framing, 
understanding 
emphasis 

 

Table A 3  

Member/Unclassified: Representa9ve Quotes and Posi9oning Themes 

User Quote Positioning Theme 
RFC 1 
MU2 “I think knowing to what extent active contributors already use AI 

would be good, to help guide a pragmatic policy.” 
Empirical grounding, 
pragmatic framing 

RFC 2 
MU7 “Consider how it would have been done before AI was invented: one 

not confident enough to contribute code to LLVM would find an issue 
with LLVM, potentially do a little trial and error to identify the root 
cause, and open an issue about it.” 

Pre-AI contribution 
model, alternative 
framing 

RFC 3 
MU11 “If a person clearly put a lot of effort into making a high-quality 

contribution, it shouldn't be rejected merely because it's lots of effort 
to review and probably not widely used.” 

Quality over effort, 
defense of good-faith 
contributions 

RFC 4 
MU10 “We don't need more contributors who aren't programmers to 

contribute code. That may suck for those people who want to feel 
good by having some code accepted into a prestigious project like 
LLVM for their résumé without learning compilers, but I couldn't care 
less about those people. Those people can take their contributions to 
one of the other million OSS projects, LLVM will be just fine without 
them.” 

Exclusionary stance 
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Table A 4 

 Core Members: Representa9ve Quotes and Posi9oning Themes 

User Quote Positioning Theme 
RFC 1 
MR3 “I would find it fairly insulting as a reviewer to learn that I'm the first human to 

attempt reading someone's code.” 
Disclosure as 
reviewer respect 

MR5 “I'm guessing that people experienced with LLVM will be less likely to use AI 
tools than people who are new to it.” 

Experience-based 
distinction 

RFC 2 
MR6 “I do agree that we should focus on the quality of contributions and not the 

tool used to generate them.” 
Quality over origin 

MR9 “LLVM's policies prioritize encouraging submissions over protecting reviewer 
bandwidth... I favor a no-AI-by-default policy.” 

Restrictive stance, 
bandwidth priority 

MR10 “... If you do not have a general understanding of the code, you are submitting 
and are not interested in obtaining one, please do not open PRs/issues.” 

Extractive 
contributions, 
accountability 
demand 

ME1 “We should consider changing track, either to reject newcomers or to reject AI 
contributions. If we embrace both, our reviewers are going to burn out in 
rather short order. My preference would be to reject the AI contributions.” 

Anti-AI stance, 
burnout concern 

ME2 “I would prefer to see LLVM adopt a no-AI policy on quality grounds.” Anti-AI stance, 
quality grounds 

ME3 “I fall in the anti-AI camp myself and am of the opinion that this AI thing is a 
fad that will mostly die out in a few years.” 

Anti-AI stance, 
dismissive of AI 
longevity 

RFC 3 
MR1 “If you are responsible for understanding what you submit then most of the 

issue should not be.” 
Accountability as 
sufficient safeguard 

MR6 “Reviewers should feel empowered to reject reviewing a PR not specifically 
because it's AI-generated, but because people can't understand it.” 

Understanding as 
criterion 

MR10 “This model, to me, also seems like exactly what we are trying to avoid by 
introducing new policy: spending valuable maintainer time reviewing patches 
where the contributor has not taken ownership for the patch by understanding 
it to a reasonable degree.” 

Ownership and 
understanding 
emphasis 

ME2 “I strongly oppose any policy that frames machine-generated contributions as 
encouraged practices” 

Persistent dissent, 
anti-permissive 
framing 

ME2 “There is a huge number of potential improvements that we don't accept every 
day for a variety of reasons... Allowing AI contributions because they might 
contain useful fixes does not hold water.” 

Challenge to 
usefulness 
argument 

RFC 4 
MR1 “It feels very hard to push back on this because it feels to some degree 

subjective (but I know it when I see it) but if a serious amounts of reviews 
became that much more verbose it would be a large cost in reviewer time.” 

Reviewer burden, 
subjective quality 
concern 

MR14 “I find it really awkward to ask contributors whether they are using AI.” Disclosure 
discomfort, 
practical challenge 

ME4 “In open source we generally don't judge contributions by a contributor's 
résumé or claimed experience. But interpersonal trust and publicly earned 
merit are genuinely important in open-source communities. That's not because 
people are biased; it's because, as imperfect as it may be, it's the lowest-cost 
way to make decisions at scale.” 

Merit-based 
community 
argument 
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Table A 5  

Peripheral Par9cipants: Representa9ve Quotes and Posi9oning Themes 

User Quote Positioning 
Theme 

RFC 2 
MN2 “There are PC enthusiast users like me that are willing to contribute time and 

effort to the best of their abilities but lack the programming experience and 
intimate knowledge of the LLVM code base. The question comes down to: Are 
people like me more of a burden or could they bring value to the project? ...The 
bar of "generally understand the code they are submitting" is understandable, but 
that would exclude people like me.” 

Peripheral self-
identification, 
inclusion concern 

BN1 “I'd say the main reason the code is bad quality is because I wrote it less than 3 
months after graduating and with almost no experience developing compilers.” 

Accountability 
defense, 
newcomer 
transparency 

BN1 “I'm not writing a PR with AI and chucking it over the fence. I spent days reviewing 
and planning the code before I even uploaded something to GitHub.” 

Active ownership 
of AI-assisted 
contribution 

RFC 3 
MN2 “Any newcomer means automatically more work from the reviewer-side. This 

would make almost all contributions from non-experts "extractive" as they are 
highly likely a net-negative from the opportunity cost of view.” 

Challenge to 
extractive framing 

RFC 4 
MN2 “Instead of shutting the door for non-programmers with such language, I propose 

hard objective criteria to act as the AI quality filter, e.g. measurable and 
reproducible improvements (performance numbers, crash fixes etc.) that need to 
be explicitly mentioned within the MR/issue.” 

Demand for 
objective criteria 

RFC 1 
MN1 “None of the developers I know use even copilot. Apparently, it's mostly newer 

developers using AI but I'd certainly consider myself to be new having only started 
full-time within the past year. I've had only negative experiences with using AIs for 
code, but I haven't tried in a while.” 

Newcomer 
perspective, 
negative AI 
experience 

B1 “Maybe we can require authors to declare use of AI-generated content in the 
commit message using some fixed tags.” 

Practical 
disclosure 
proposal 

B2 “I am of the opinion that accepting any contributions involving generative ML is 
rather risky for the time being.” 

Cautious 
restrictive stance 

B3 “I'm in favor of allowing AI assisted contributions with the caveat that normal 
review and contributions standards apply.” 

Permissive 
stance, existing 
standards 
sufficient 

 

 

  

 


