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Research on programming practice gives sustained analytical attention to
source code and the written materials that accompany it, including comments,
documentation, issue reports, and discussion threads. In these accounts, terms
such as text, communication, discourse, genre, and sublanguage are
recurrently invoked in addressing code and developer activity from a range of
perspectives. Their repeated use points to a convergence with linguistic inquiry
and invites consideration of code and developer activity in linguistic terms. The
present study proceeds from a principle of a division of labour between fields
and, to that end, identifies a baseline set of linguistic constructs appealed to in
programming research to suggest directions for their investigation in line with
linguistic tradition. The procedure combines systematic mapping of studies on
programming practice with analytical classification grounded in distinctions
established in the study of language. Following the identification of a stable set
of constructs, the study clarifies the analytical capacity in which they are
mobilised in programming research and advances a set of analytically
grounded lines of inquiry in which these constructs may be examined in
relation to textual cohesion, lexical organisation, syntactic relations, speech
acts, discourse continuity, and indexical marking. The study has implications
for recognising programming environments as a distinctive empirical setting for
linguistic research, in which text, discourse, and communication practices are
available for systematic analysis in established approaches to language study.
The directions proposed here are not exhaustive and remain open to further
empirical work.
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1. INTRODUCTION

The overwhelming majority of studies examining
source code proper and natural-language artefacts pro-
duced in software development specifically has been con-
ducted within software engineering, natural language pro-
cessing, and related technical disciplines. In this literature,
textual elements accompanying source code are analysed
in relation to software-development tasks. Research on
comment analysis develops taxonomies of documentation
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comments and automated procedures for assessing com-
ment quality and consistency with source code (Pascarella
et al., 2019; Steidl et al., 2013; Yang et al., 2019), extracts
programme constraints expressed in comment sentences to
detect discrepancies between documentation and imple-
mentation (Tan et al., 2007), and identifies statements of
technical debt in comment corpora for repository analysis
(De Freitas Farias et al., 2020). Work on automated docu-
mentation recovery mines bug reports and mailing lists to
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extract descriptions of programme behaviour associated
with specific methods and code fragments (Panichella et
al., 2012), while neural code-summarisation systems gen-
erate short textual descriptions of source-code fragments
from large collections of code—text pairs (Iyer et al., 2016).
Large-scale analyses of programming-forum archives ap-
ply topic modelling and statistical classification procedures
to collections of Stack Overflow posts to identify recurring
programming problems and categories of technical know-
ledge (Barua et al., 2014; Treude et al., 2011) and develop
automated summarisation systems for discussions extrac-
ted from mailing lists, chat channels, and issue trackers
(Ersan, 2023). Research on source-code naming systems
analyses identifier naming conventions and relations
between words appearing in identifiers, comments, and
code elements to improve code search, repository naviga-
tion, and automated development tools (Allamanis et al.,
2015; Deiflenbock & Pizka, 2006; Newman et al., 2017;
Sridhara et al., 2008). Additional studies analyse comment
evolution in version-control histories and examine the
contribution of comments to programme comprehension
during maintenance tasks (Abdelsalam et al., 2026; Fluri
et al., 2007, 2009; Nielebock et al., 2018), while large-
scale analyses of GitHub discussions quantify textual fea-
tures of developer posts as indicators of contributor roles
and collaboration behaviour within software projects (Han
etal., 2024).

This extensive body of work demonstrates sustained
analytical attention to textual artefacts in software systems
and consistently qualifies them as integral to programming
environments. Source code itself, together with the writ-
ten records accompanying it (including comments,
README files, issue reports, and forum discussions), un-
dergoes systematic analytical scrutiny, with studies pro-
cessing textual material as documentation data, lexical
tokens, or statistical input for computational models de-
signed to support code comprehension, documentation
generation, or repository analysis. The literature therefore
provides clear evidence that both source code and the nat-
ural-language materials surrounding it form a stable and
indispensable element of programming environments and
thus invite continued scholarly contemplation.

In this contemplation, a recurrent pattern emerges,
where investigation of technical questions concerning soft-
ware-development tasks repeatedly advances into a territ-
ory that may be described, with little exaggeration, as an
area of linguistic pursuit. Studies of programming practice
routinely mobilise terms such as communication, text, genre
and discourse when addressing software-related activity or
developers as communities of practice. For example, sever-
al authors refer to code itself or to developer interaction us-
ing the term discourse (Brock, 2016; Brock & Mehlenbach-
er, 2018; Ersan, 2023; Knuth, 1984; Marino, 2020). In
these works, however, the term functions primarily as a
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general reference to developer interaction, not as a notion
grounded in linguistic discourse theory. In addition, it ap-
pears largely interchangeable with the notion of communic-
ation and is invoked descriptively in accounts of collabora-
tion or in reflections on the textual qualities of code. Expli-
cit theoretical specification of these and related linguistic
constructs remains outside the scope of such studies, leav-
ing the terminology conceptually suggestive yet analytic-
ally indeterminate.

Linguistic investigations that survey programming
environments as sites of language use do exist, yet they re-
main relatively limited in number and temporally
scattered and do not offer a systematic analytical treatment
of these practices within established frameworks of lin-
guistic inquiry. As a result, the analytical status of pro-
gramming-related textual, communicative and discursive
practices within linguistic research proper remains insuffi-
ciently defined.

To address this conceptual gap, the present study pro-
poses a systematisation of linguistic constructs appearing
in research on programming practice — including discus-
sions of source code, natural-language records, developer
interaction, and collective programming practice — and
outlines a set of possible directions for their linguistic in-
vestigation. To that end, the study addresses the following
research questions:

1. Which linguistic constructs are invoked in existing
programming scholarship?

2. In what analytical capacity are these linguistic con-
structs mobilised?

3. Which directions of analysis may be proposed for
linguistic inquiry into programming environments?

The key hypothesis of the study is that software and
programming research already recognises linguistic phe-
nomena and makes use of linguistic terminology in the de-
scription of source code and developer activity. Linguistic
inquiry, in turn, may specify these constructs in disciplin-
ary terms and propose directions for their systematic in-
vestigation. On this basis, the study sets out a point of de-
parture for linguistic inquiry into programming environ-
ments as sites of language use, grounded in a principle of
division of labour between fields. In this sense, the study is
intended to contribute to the articulation of a linguistically
grounded field of inquiry concerned with programming
environments and the written artefacts produced in soft-
ware development, placing these materials in relation to
established traditions of linguistic scholarship.

2. METHODOLOGY

2.1. Analytical orientation

The study is situated at the intersection of linguistic
inquiry and research on programming practice and pro-
ceeds through analytical reconstruction as its principal
procedure. The material consists of research publications
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addressing programming environments in which linguistic
terminology is used in reference to source code, developer
activity, and related written artefacts. In these studies,
such designations are introduced for descriptive or technic-
al purposes, while their specification in terms established
in language research remains outside their immediate
scope. This creates the conditions for a division of labour
between fields, where programming research provides ac-
cess to material and linguistics provides the means for its
analytical specification. In this sense, analytical recon-
struction refers to a procedure of theoretical specification
in which terms introduced in one field are reformulated in
relation to established distinctions and units in another.

2.2. Corpus compilation

The procedure combines elements of systematic map-
ping (Petersen et al., 2008), where studies are organised
according to predefined analytical variables, with theory-
driven classification grounded in distinctions recognised in
linguistic research (Croft & Lafferty, 2003). The aim is not
to code empirical content, but to register how linguistic
constructs are invoked and to clarify how they may be fur-
ther developed in linguistic inquiry. The corpus of re-
viewed studies is defined as a finite set

S={s1,82 ..., sn}

and includes n=84 publications comprising research art-
icles and monograph-length works. The corpus was com-
piled through targeted selection of studies addressing pro-
gramming practice in which linguistic terminology is used
in reference to code, developer interaction, or accompany-
ing written artefacts. Publications were identified through
database searches (Scopus, Web of Science, Google
Scholar) using a fixed set of search terms, including source
code, code readability, code comments, software documenta-
tion, developer communication, developer discourse, program-
ming discourse, programming culture, developer identity, Git-
Hub discussions, and Stack Overflow, followed by reference
tracing. Search terms were combined iteratively, and the
set was expanded until no new relevant terminological
designations were identified. Search queries were imple-
mented separately in each database using Boolean combin-
ations of keywords, with results limited to peer-reviewed
publications in English. No temporal restrictions were ap-
plied.

The corpus spans software engineering, natural lan-
guage processing and machine learning, technical commu-
nication, software studies, Critical Code Studies, and lin-
guistics. Following retrieval, publications were reviewed
for relevance. The initial retrieval yielded approximately
230 records, which were screened for relevance based on
titles and abstracts, followed by full-text assessment where
necessary, resulting in the final corpus of 84 publications.
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Inclusion required explicit use of linguistic terminology in
relation to programming-related material in the title, ab-
stract, keywords, or main text. The corpus is not intended
to be exhaustive, but to provide a representative set of
studies in which such designations recur with sufficient
regularity to support analytical generalisation.

2.3. Analytical representation

Each study is represented through a set of analytical
variables corresponding to the aspects of programming-re-
lated material specified for analysis. The variable Ode-
notes the research object addressed in a study (e.g., source
code, developer interaction, natural-language artefacts,
programming communities). The variable Adenotes ana-
lytical focus, i.e., the aspect of the object foregrounded in
the study (e.g., naming, readability, documentation, dis-
cussion, collaboration). The variable T denotes terminolo-
gical designations, i.e. the linguistic terms explicitly in-
voked (e.g. text, communication, discourse, genre, sublan-
guage). The variable L specifies linguistic status, distin-
guishing between descriptive use of a term in program-
ming research and its explicit elaboration in relation to es-
tablished units and relations in linguistic inquiry. The
variable R indicates the role of a study in the analytical
procedure, including its contribution to construct identific-
ation, grouping, or detailed elaboration.

Each study siis represented as a tuple

M(si) = (Oi, Ai, Ti, Li, Ri),

which ensures comparability across studies and allows for
systematic identification of recurring constructs.

2.4. Analytical procedure

Linguistic constructs are defined as elements of a set C,
where each construct corresponds to a terminological des-
ignation recorded under 7. Terminological designations are
treated as indicators of constructs, which are subsequently
specified analytically rather than taken at face value.
Their distribution in the corpus is established by register-
ing their presence in individual studies, which permits de-
lineation of the set of constructs relevant for further ana-
lysis. The constructs are then grouped according to the ob-
jects to which they refer in programming environments.

Analytical reconstruction consists in specifying the
constructs in terms of units and relations recognised in lin-
guistic research. This involves placing them alongside es-
tablished units and relations in the study of text, lexicon,
syntax, discourse, and genre, and considering how pro-
gramming material may be addressed in those terms.

The procedure does not aim at quantitative general-
isation or exhaustive coverage. It is directed toward the
formulation of theoretically grounded lines of inquiry. The
outcome is a set of analytically specified directions for
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linguistic investigation, intended as a basis for subsequent
empirical work rather than as empirical findings in them-
selves.

3. SPECIFICATION OF THE CORPUS

Research addressing programming practice employs a
range of terms when referring to activities and artefacts in-
volved in software development. References to text, com-
munication, documentation, community practice, and the
circulation of programming artefacts recur throughout
studies of programming environments and collaborative
software production. These terms designate observable as-
pects of programming activity as they appear in written
materials and recorded developer interaction. The follow-
ing subsections organise these references according to their
object of reference, distinguishing discussions of source
code as readable artefact, natural-language records accom-
panying software systems, developer interaction, and col-
lective programming practice governing the production,
circulation, and reuse of programming artefacts.

3.1. Code as readable artefact

Leaving behind the purely technical analytical per-
spectives reported in software development research, the
first line of inquiry relevant to the present study concerns
scholarly acknowledgement of source code as a readable
artefact encountered by developers during programming
practice. This understanding is present in earlier discus-
sions of programme comprehension and literate program-
ming (Knuth, 1984) and is articulated as a distinct line of
inquiry in Marino’s (2006) account of Critical Code Stud-
ies, where he argues that software cannot be understood
solely through computational execution, since source code
also exists as written material that programmers read
while inspecting programme organisation and implement-
ation decisions. Programming languages therefore generate
written records that developers process while working
with software systems.

This premise altered how software artefacts were ad-
dressed in software studies and digital media scholarship,
with source code now approached as a readable product as
well as a sequence of executable instructions (Dantas et al.,
2023; Fuller, 2008; Oliveira et al., 2020). From this stand-
point, elements of source code — such as identifiers,
literals, and strings — are recognised as meaningful units
whose significance to developers arises specifically
through the act of reading programme files. This emphasis
situates reading alongside computational execution as a
condition under which software artefacts acquire meaning.

The status of source code as readable artefact is sub-
sequently tied to properties of the written form, with re-
lated discussions in software studies extending the premise
of code readability to written expression organised
through textual composition (Berry, 2011; Marino, 2020;
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Montfort et al., 2012). From this standpoint, source code is
construed as written artefact whose internal organisation
can be examined in terms of structural relations observable
in the written form of programme statements.

The textual orientation is developed in scholarship
specifying the properties through which textual organisa-
tion becomes observable. These studies maintain that pro-
gramming languages exhibit regular syntactic organisation
that constrains the form of programme statements and
their permissible arrangement in code (Berry, 2011; Mont-
fort et al., 2012; Scott & Aldrich, 2025), adhere to rules of
lexical selection in the naming of variables, functions, and
identifiers (Allamanis et al., 2015; Deiflenbock & Pizka,
2006; Newman et al., 2017), and follow stylistic
conventions, including formatting practices, such as indent-
ation, that visually mark the hierarchical organisation of
programme logic (Brock, 2016; Knuth, 1984). In this line
of argument, syntactic organisation, lexical selection, and
stylistic conventions find written expression in pro-
gramme statements as sequences legible to developers fa-
miliar with the language.

Empirical analyses of software corpora reinforce this
designation of programming languages as ordered lexical
systems. Studies of identifier naming show that variable
and method names follow conventions of semantic trans-
parency, descriptive adequacy, and internal consistency
within codebases (Deiflenbock & Pizka, 2006; Newman et
al., 2017). Investigations of identifier vocabularies further
demonstrate stable semantic relations among naming con-
ventions and recurrent identifier names attested across
large collections of software projects (Allamanis et al.,
2015; Sridhara et al., 2008). This suggests that program-
ming languages maintain organised lexical inventories
through which programme components are designated and
related to one another by means of semantic relations, a
property that invites comparison with natural language at
the level of vocabulary. Some authors, however, caution
against collapsing programming languages into natural lan-
guage categories. Cayley (2002), for example, argues that
programming languages require distinct reading strategies
precisely because they possess their own vocabularies and
syntactic forms defined by language-specific conventions,
and hence should not be equated with natural languages.
This position, while rejecting equivalence with natural
language, nevertheless recognises source code as a written
rule-governed system whose syntax and vocabulary fol-
low conventions specified by the programming language
itself.

A related strand of research apprises programming
languages as systems of signs, with identifiers, reserved
keywords, symbolic operators, and punctuation marks
constituting sign units, whose meaning is assigned through
the rule system of the programming language and is ac-
cessed by developers in the course of reading source code
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‘Cayley (2002), for example, argues that
programming /anguagcs require distinct rcading
strategies precisely because they possess their own
vocabularies and syntactic forms dqﬁnca’ by
/anguagc—s"[wc{/ic conventions, and hence should
not be Cqumcd with natural [anguagcs. This
position, while rejecting cquivalclwc with natural
/anguagc, nevertheless recognises source code as a
written rulc—govcmm{ system whose syntax a nd
vocabulary follow conventions specified by the
programming /anguagc il‘sc/]':’

(Deiflenbdck & Pizka, 2006). These sign units participate
in rule-governed combinations that specify procedural re-
lations among instructions and determine the formal or-
ganisation of programme statements (Newman et al.,
2017). Related work that surveys lexical similarity in soft-
ware corpora identifies stable semantic relations among
identifiers and associated vocabulary, indicating that pro-
gramming languages contain lexical fields specific to soft-
ware development (Sridhara et al., 2008). These works
justify the view that source code exhibits organised lexical
and structural properties characteristic of symbolic
systems, meaning that programming languages may be
characterised as systems of written signs in which tokens
acquire meaning through their position in syntactic config-
urations and through their lexical specification.

The line of inquiry discussed here characterises source
code as a written artefact exhibiting identifiable lexical,
syntactic, and stylistic features that together form a system
of sign units accessible to developers in the course of read-
ing. In this sense, source code is construed as written ex-
ecutable instructions that permit human comprehension
through reading.

3.2. Natural-language records

Programming environments contain a wide range of
natural-language materials that accompany programme
files during software development. Research on program-
ming practice addresses these materials as documents pro-
duced alongside executable code (Forward & Lethbridge,
2002; Kalliamvakou et al., 2014). Studies of software pro-
jects refer to comments in programme files, repository doc-
umentation, README files, bug reports, and issue-track-
ing records as written explanations of programme beha-
viour, development decisions, and technical problems en-
countered during the creation and maintenance of soft-
ware systems (Bettenburg et al., 2008; Sridhara et al.,
2010). These artefacts are a part of the textual record ac-
companying source code during software construction and
revision.
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Comments in programme files receive particularly
sustained analytical attention. Research on software docu-
mentation analyses comment corpora to identify recurrent
patterns of written expression present in explanatory an-
notations accompanying programme statements and
serving different explanatory purposes, including descrip-
tions of programme behaviour, statements of implementa-
tion assumptions, and warnings concerning limitations or
constraints affecting programme execution (Pascarella et
al., 2019; Steidl et al., 2013; Tan et al., 2007). Comment
analysis also produces taxonomies of annotation types and
classification schemes identifying functional categories of
comments appearing in source files (Pascarella et al., 2019;
Steidl et al., 2013; Yang et al., 2019).

Automated documentation research also addresses
these natural-language records. Studies concerned with
documentation recovery analyse comment sentences and
related textual annotations to extract information concern-
ing programme behaviour, implementation constraints,
and design decisions (Panichella et al., 2012; Tan et al.,
2007). Computational analysis of documentation artefacts
construes these materials as identifiable textual units
whose internal structure supports classification and extrac-
tion procedures.

Investigations of comment corpora further address the
linguistic properties of comment language itself. Some re-
search on software documentation characterises comment
language as a specialised sublanguage associated with pro-
gramming practice (Etzkorn et al., 2001; Peck & Brown,
2024; Vinz & Etzkorn, 2008). Studies in this area identify
recurrent grammatical structures, condensed syntactic
constructions, and domain-specific vocabulary that distin-
guish it from general-purpose written English (Etzkorn et
al., 2001; Vinz & Etzkorn, 2008). In these accounts, com-
ment language is said to display linguistic features dictated
by the technical conditions under which developers record
explanations of programme behaviour and implementation
decisions, which, in their account, warrants it categorisa-
tion as a sublanguage.

Repository documentation provides another major
category of textual artefact accompanying programme
files. README documents present written explanations
introducing software projects and providing instructions
concerning installation, configuration, and programme us-
age. Studies of software repositories address README
files and related documentation as written materials docu-
menting the purpose and organisation of software systems
and providing guidance for readers who encounter pro-
gramme artefacts in development repositories (Forward &
Lethbridge, 2002; Panichella et al., 2012; Yang et al.,
2019).

Bug reports and issue-tracking records likewise con-
stitute written documentation in software development.
Research analysing issue trackers addresses bug reports
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and issue descriptions as textual records documenting soft-
ware faults, feature requests, and technical discussions of
programme maintenance (Ersan, 2023; Panichella et al.,
2012). These records contain narrative accounts of soft-
ware behaviour, descriptions of malfunctioning pro-
gramme elements, textual explanations accompanying
proposed revisions, and requests for additional details re-
quired for issue resolution. Studies dealing with issue-
tracking archives treat these materials as written docu-
mentation preserving records of technical problems and as-
sociated solutions (Barua et al., 2014; Rahman et al., 2015).

Mailing-list archives in software projects also contain
documentation materials accompanying programme devel-
opment. Technical correspondence preserved in mailing
lists records design discussions, explanations of imple-
mentation choices, and project decisions connected to soft-
ware construction. Research analysing developer mailing
lists addresses these records as written materials docu-
menting the evolution of software systems and the reason-
ing underlying programme modifications (McDaniel &
Daer, 2016; Spinuzzi, 2001, 2003).

A related strand of research concerns the designation
of natural-language records as genres in studies of technical
communication and workplace writing. In this literature,
artefacts accompanying software development activity are
occasionally referred to as genres of developer communica-
tion. One of the earliest extended discussions appears in
the works of Spinuzzi (2001, 2003), whose workplace
studies of software development introduce the notion of
genre ecologies to account for the multiplicity of textual
artefacts participating in programming activity.

Spinuzzi’s (2001, 2003) analysis relies on ethnograph-
ic observation of software developers working on large in-
dustrial codebases together with interviews and artefact
analysis. The studies record a wide range of written mater-
ials that developers consult while working with pro-
gramme systems. These materials include source code,
comments in code files, code examples, technical manuals,
search scripts, printed documentation, and electronic com-
munication, with subsequent analysis suggesting that de-
velopers move repeatedly among these artefact types
while carrying out programming tasks such as locating ex-
isting implementations, understanding programme beha-
viour, or coordinating development work with colleagues.
Notable in this enumeration is Spinuzzi’s (2001, 2003) in-
clusion of source code among the recurrent textual arte-
facts constituting the genre ecology of software develop-
ment, which means that code itself is viewed as one of the
recognised forms of workplace writing mediating program-
ming activity (Spinuzzi, 2001, 2003).

The notion of genre ecology, in Spinuzzi’s (2001,
2003) terms, denotes the repertoire of textual artefacts
that circulate in software development environments and
that developers recognise as familiar forms of technical
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communication. In this account, the relation among arte-
facts receives particular attention. Developers consult code
examples while reading programme files, read comments
during code inspection, consult manuals when encounter-
ing unfamiliar libraries, and exchange messages with col-
laborators when discussing programme modifications.

Spinuzzi (2001, 2003) also reports variation in the use
of comments across development sites. At some locations
developers regularly write and maintain multiline com-
ments that record explanations of programme behaviour or
future development plans. At other sites, developers treat
comments primarily as markers that indicate the location
of code sections, and earlier comments sometimes receive
little attention because they have not been maintained
during subsequent revisions (Spinuzzi, 2003). This sug-
gests that artefact types such as comments participate in
established communicative practices that differ from one
programming community to another.

Subsequent research on collaborative programming
environments adopts related terminology when discussing
written interaction in software repositories. Studies of
open-source collaboration refer to natural-language re-
cords such as issue reports, pull request discussions, and re-
pository documentation as recurring genres of developer
communication that organise technical discussion among
contributors (McDaniel & Daer, 2016). In this work, the
term genre designates recognisable forms of written inter-
action through which participants report software defects,
propose revisions, explain implementation decisions, and
coordinate collaborative work in distributed programming
communities.

Comparable terminology appears in studies address-
ing documentation practices in software projects. Research
on software repositories refers to README files as textual
records introducing projects and providing instructions for
installation and programme usage (Forward & Lethbridge,
2002). Studies of issue tracking systems analyse bug re-
ports and issue descriptions as recurrent written forms
used to record software defects and feature requests
(Bettenburg et al., 2008). Investigations of collaborative
repositories also address commit messages as short technic-
al texts accompanying revisions to programme files and
documenting the reasons for code changes (Tian et al.,
2022). In these studies, artefacts related to documentation
and project maintenance receive occasional designation as
genres of programming practice.

Throughout these accounts, comments, repository
documentation, bug reports, issue-tracking records,
README files, etc. are referred to as documents produced
alongside programme files and consulted during software
development. These natural-language records accompany-
ing source code appear under a range of designations, most
notably as sublanguage and genre, with varying degrees of
theoretical elaboration.
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3.3. Developer interaction

Research addressing programming practice presents
software development as activity sustained through writ-
ten interaction among developers working with shared
programme artefacts. Studies examining developer collab-
oration repeatedly refer to exchanges conducted through
programme files, repository discussions, and technical cor-
respondence as forms of communication among participants
engaged in software construction. In this literature, pro-
gramming environments are posited as settings in which
written contributions circulate among developers who
read, comment on, and respond to one another’s work
while maintaining or modifying shared systems.

One strand of research examines large collections of
developer discussions hosted on programming forums.
Analyses of Stack Overflow archives treat question—an-
swer exchanges as records of technical discussion in which
programmers request assistance, offer explanations of pro-
gramming problems, and exchange programming know-
ledge with other participants (Barua et al., 2014; Treude et
al., 2011). Studies applying topic modelling and classifica-
tion procedures to these archives characterise the resulting
output as record of communication among programmers
concerning technical issues encountered during software
development (Ferguson et al., 2022).

Comparable descriptions appear in research that deals
with written interaction in collaborative repositories. In-
vestigations of GitHub discussions analyse messages ap-
pearing in issue trackers, pull-request conversations, and
repository comments as written interaction accompanying
software development activity (Han et al., 2024). These
materials contain technical proposals, requests for clarifica-
tion, explanations of design decisions, and commentary on
proposed code modifications. Studies analysing such re-
cords construe repository discussions as evidence of inter-
action among contributors engaged in collaborative pro-
gramming work (Storey et al., 2017; Tsay et al., 2014).

Research on programming communication also ad-
dresses earlier technical infrastructures such as developer
mailing lists and discussion archives. Studies of software
projects analyse mailing-list correspondence as written ex-
changes in which programmers discuss design decisions,
report software defects, debate implementation alternat-
ives, propose revisions to existing code, clarify program-
ming conventions, review contributions submitted by oth-
er developers, and coordinate development tasks
(McDaniel & Daer, 2016; Spinuzzi, 2003). These materials
preserve extended threads of developer correspondence in
which participants respond to earlier messages and ad-
vance collective discussion of technical questions having to
do with programme construction and maintenance.

Another body of research refers to developer interac-
tion using the term discourse when addressing program-
ming practice or interaction in collaborative development
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(Berry, 2004; Brock, 2016, 2019; Brock & Mehlenbacher,
2018; Ersan, 2023; Levi-Eshkol & Ribak, 2025; Marino,
2020; McDaniel & Daer, 2016). Brock (2016, 2019) and
Brock and Mehlenbacher (2018) refer to developer dis-
course in discussions of programming culture and technical
communication associated with software production.
Marino (2020) likewise refers to discourse when address-
ing the circulation of programme text and developer com-
mentary in programming environ-ments. In these studies,
the term discourse serves as a descriptive label for de-
veloper interaction or discussion accompanying software
production.

The designation refers to written exchanges sur-
rounding programme development, including discussions
of implementation strategies, commentary on code frag-
ments, explanations of programme behaviour, proposals
for modification, and evaluations of alternative technical
solutions. The term also appears in reference to exchanges
occurring in mailing lists, issue trackers, programming for-
ums, and repository discussions where developers present
problems, respond to technical questions, and negotiate re-
visions to shared code. In this usage, the term discourse,
like communication, refers to the same body of written ex-
changes produced in the course of collaborative program-
ming activity associated with the ongoing development,
evaluation, and maintenance of software systems.

Professional evaluation practices also treat source code
as written communication addressed to other developers. Stud-
ies examining programming work refer to code review and
technical hiring procedures as situations in which de-
velopers inspect programme files produced by others and
assess programming competence through the written or-
ganisation of source code (Hill & Mallette, 2025; Steinert
et al., 2010). Source code in these situations becomes ma-
terial examined by other programmers who reconstruct
implementation decisions and technical reasoning from the
organisation of programme statements and accompanying
comments.

Research on programming practice therefore portrays
software development as activity sustained through ongo-
ing interaction among developers. Empirical investigations
of this interaction rely on written records preserved in
technical infrastructures such as repositories, mailing lists,
and programming forums. These exchanges document the
processes through which programming tasks are discussed,
negotiated, and carried forward during collaborative soft-
ware production.

In this literature, developer activity surrounding soft-
ware construction receives repeated characterisation
through terms associated with human interaction. Refer-
ences to communication and discourse appear in accounts
of programming practice as designations for the collegial
exchanges that accompany programme development in
shared technical environments.
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‘Importantly, programme artefacts do not remain
con_/incd to their initial site o_/"producrion,
appearing in repositories, technical pubi ications,
co:iﬁ’rcncc demonstrations, educational materials,
and media discussions, wlicrc_/i‘agmcnrs o_f'coa/c
are encountered as written records open to
inspection and commentary. Accounts ofsoﬁ‘warc
circulation document instances in which code
attracts attention far outside dcvc[op;m’nt
environments, im‘/miingj(mrnalism, b/ogging, and
pub/ic debate. Such movement [71‘ings source code
and related documentation to readers who did not
participate in their initial development.’

3.4. Collective programming practice

Research on programming practice presents software
development as collective activity in which contributors
engage in common technical tasks and participate in the
production and maintenance of shared systems (Coleman,
2013; Ensmenger, 2010; Marino, 2006, 2020). Programme
files produced by one developer are subsequently read,
modified, and extended by others, establishing a continu-
ous chain of contributions in which individual work be-
comes part of an ongoing technical process.

Participation in such activity presupposes familiarity
with conventions that set the terms for the preparation and
evaluation of programming artefacts. Expectations con-
cerning readability, stylistic clarity, efficiency, and adher-
ence to established programming conventions define re-
cognised norms of programming practice (Antelmi et al.,
2023; Coleman, 2013; Ensmenger, 2010; Kelty, 2008;
Mawer, 2025). These norms establish criteria for assessing
programme statements, naming practices, and stylistic de-
cisions (Marino, 2020) and are reflected in recurrent fea-
tures of programming artefacts that appear in successive
contributions and programme versions (Coleman, 2013;
Dworatzyk et al., 2024; Kelty, 2008). The recurrence of
these features supports continuity in projects involving
multiple contributors and enables subsequent developers
to read and modify existing code.

Collaborative development environments provide the
material setting in which these practices are realised. Con-
tributors engage with existing codebases, introduce modi-
fications, and extend programme functionality through
successive revisions. Work on shared repositories proceeds
through contributions that incorporate earlier implement-
ations and add new programme statements and functions,
resulting in cumulative programme development main-
tained through common programming conventions
(McDaniel & Daer, 2016; Selic, 2008; Spinuzzi, 2001,
2003).

Elizaveta G. Grishechko

Participation in such environments leaves persistent
records. Development repositories preserve contributor
identities, project membership, and licensing arrangements
that associate programme artefacts with identifiable groups
of developers. Contributor lists, commit histories, and pro-
ject documentation record successive contributions and
connect programme files to the individuals responsible for
their creation and modification (El Hafi et al., 2022; How-
ison & Crowston, 2014; Khan et al., 2022; Marino, 2020).

Importantly, programme artefacts do not remain con-
fined to their initial site of production, appearing in repos-
itories, technical publications, conference demonstrations,
educational materials, and media discussions, where frag-
ments of code are encountered as written records open to
inspection and commentary (Marino, 2006, 2020). Ac-
counts of software circulation document instances in
which code attracts attention far outside development en-
vironments, including journalism, blogging, and public de-
bate (Gordon, 2024; Levi-Eshkol & Ribak, 2025). Such
movement brings source code and related documentation
to readers who did not participate in their initial develop-
ment. Journalists, policy analysts, educators, and technical
commentators encounter fragments of source code in in-
vestigative reporting, instructional materials, and institu-
tional discussion, where programme statements serve as
documentary evidence, technical illustration, or instruc-
tional example. These encounters generate distinct read-
ings of programming artefacts under conditions that in-
volve audiences with differing levels of programming ex-
pertise (Kirschenbaum, 2016; Marino, 2020; Navas, 2012;
Sack, 2025).

Software development also proceeds through repeated
reuse of existing programme material. Developers incor-
porate earlier implementations into new projects, adapt
fragments of code, and produce derivative versions that re-
tain elements of prior contributions. Public repositories
support this activity, providing access to programme files
for inspection, modification, and redistribution (Coleman,
2013; Gordon, 2024; Han et al., 2024; Marino, 2020).
Version control systems preserve records of these pro-
cesses via documenting successive revisions introduced by
multiple contributors. Archived programme versions re-
tain earlier forms of source code and record how later ver-
sions incorporate preceding implementations. Programme
files therefore carry forward traces of prior contributions
that remain visible in subsequent versions.

Furthermore, open-source development environ-
ments distribute programme files from one project to an-
other and sustain the reuse of existing implementations.
Code fragments and libraries enter new systems as derivat-
ive implementations that retain segments of earlier code
and introduce further modification (Coleman, 2013; Gor-
don, 2024). Programme files appear in multiple software
systems, each incorporating elements of earlier work.
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Programme artefacts also circulate in creative and experi-
mental programming practices. Developers release source
code together with commentary that invites modification
and reuse in subsequent projects, leading to the production
of further variants that incorporate earlier material (Mont-
fort et al., 2012; Navas, 2012; Wolf, 2019).

As a result of these processes, source code and related
documentation persist as a cumulative record of contribu-
tions produced, read, and modified by multiple participants
over time. Programme artefacts remain associated with
identifiable contributors while continuing to appear in
new settings in which they are encountered, evaluated,
and reused.

The lines of research discussed here use a set of recur-
ring terms to refer to the collective and professional aspects
of programming practice. References to programming (or
developer) communities appear in studies addressing collab-
orative development and participation in common technic-
al work (Antelmi et al., 2023; Coleman, 2013; Dworatzyk
et al., 2024; Ensmenger, 2010). The term programming cul-
ture is used in accounts of conventions, vocabularies, and
stylistic expectations that regulate code production and
evaluation (Kelty, 2008; Marino, 2020; Selic, 2008). Dis-
cussions of contributor records, attribution, and continued
participation in software projects introduce the notion of
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professional identity in relation to developers whose contri-
butions remain visible in programme artefacts and their re-
vision histories (El Hafi et al., 2022; Howison & Crowston,
2014; Khan et al., 2022; Mawer, 2025; Wolf, 2019).

These terms appear in the literature as established la-
bels referring to collective participation, normative ex-
pectations, and the attribution of contributions in software
development.

4. RESULTS AND DISCUSSION

4.1. Categorisation and inventory of linguistic
constructs in programming scholarship

The present stage of analysis proceeds from a corpus
of studies assembled through systematic mapping and ana-
lytical classification, in which linguistic constructs are re-
peatedly referenced in relation to programming environ-
ments. A linguistic construct is defined here as an analytical
unit through which programming scholarship designates lin-
guistic phenomena in software development.

The recorded constructs were grouped according to
the objects to which they refer in programming environ-
ments, resulting in four groups of constructs: (i) code as
readable artefact; (ii) natural-language records; (iii) de-
veloper interaction; and (iv) collective programming prac-
tice (Figure 1).

[ LINGUISTIC CONSTRUCTS IN PROGRAMMING ENVIRONMENTS J

NATURAL-LANGUAGE
RECORDS

CODE AS READABLE
ARTEFACT

[Text] [Sublanguage]
[Lexical & syntactic organisation] [Genre]

[System of signs] [Genre ecology]

COLLECTIVE

PROGRAMMING PRACTICE

DEVELOPER
INTERACTION

[Communication] [Programming community]

[Discourse] [Programming culture]

[Code as written communication] [Professional identity]

Figure 1. Inventory of linguistic constructs in programming environments

The grouping of linguistic constructs follows from dif-
ferences in the referential scope assigned to them in pro-
gramming scholarship. Each group corresponds to a dis-
tinct class of written or recorded material in programming
environments to which linguistic designations are applied.

The first group concerns source code as a readable
artefact. References to text, lexical selection, syntactic organ-
isation, stylistic conventions, and systems of signs point to
properties of code as written material. These designations
correspond to units and relations present in programme
files and accessible to developers through reading.

The second group concerns natural-language records
accompanying source code. References to sublanguage and
genre are registered in discussions of materials produced
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alongside programme files, including comments, repository
documentation, issue reports, and related artefacts that re-
cord explanations, instructions, and technical descriptions
connected to software development.

The third group concerns developer interaction. Ref-
erences to communication and discourse refer to written ex-
changes among developers, including forum discussions,
repository conversations, and mailing-list correspondence.
These designations correspond to sequences of contribu-
tions in which participants address one another in the
course of software development.

The fourth group concerns collective programming
practice. References to as programming community, pro-
gramming culture, and professional identity are registered in
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discussions of collective participation, normative expecta-
tions, and attribution of contributions. These designations
correspond to the organisation of programming activity as
a socially sustained form of work.

The classification proceeds by grouping linguistic des-
ignations according to the objects to which they refer, dis-
tinguishing code, accompanying natural-language records,
developer interaction, and collective participation as ana-
lytically distinct referents in programming environments.

4.2. Text and sign

Across the material reviewed, source code is consist-
ently positioned as a readable artefact through the recur-
rent referral to code as text, the invocation of its lexical
and syntactic organisation, the attribution of stylistic prop-
erties, and the characterisation of code as a system of signs.

In the studies reviewed, the construct text appears as a
designation that places source code among readable arte-
facts and relates it to written material. Cayley (2002)
refers to code as ‘text read as language displayed on a screen’.
Marino (2006) presents code as a ‘cultural text worthy of
analysis and rich with possibilities for interpretation’. Berry
(2011) reinforces this designation through comparison with
written artefacts such as musical scores and architectural
plans. Fuller (2008) refers to code as a textual artefact
within a practice of writing. Across the remaining corpus,
the construct text similarly functions as a classificatory la-
bel establishing readability and supporting comparison
with other written forms.

While these accounts tend to equate code with text,
the criteria developed in linguistic scholarship for estab-
lishing code as text are not brought into the analysis. This
leaves open the question of how such criteria might be
brought into the analysis of code.

One way of pursuing this is through text linguistics,
particularly the systemic-functional account of Halliday
and Hasan (2014), where text is defined as a semantic unit
characterised by cohesion, coherence, and completion.
From this point of view, one might look more closely at the
relations linking successive segments, including causality,
temporality, and purpose, as well as the means by which
continuity is maintained, such as lexical repetition, nam-
ing consistency, and reference tracking in identifiers and
comments.

The designation of code as text also raises the question
of segmentation into text-forming units. Here, Blokh’s
(1986) notion of the dicteme introduces criteria for identi-
fying minimal units based on thematic unity and commu-
nicative completeness, which makes it possible to consider
whether sequences of statements form bounded semantic
wholes or remain only formally adjacent. This brings into
play a distinction between sequences that hold together se-
mantically and those that simply follow one another in lin-
ear order.

Elizaveta G. Grishechko

Further specification may address the relation
between formally discrete segments and their semantic
connectedness, including the extent to which ordering cor-
responds to progression of states, conditions, or procedures.
This question may also be pursued in the study of informa-
tion structure (Firbas, 1992), where ordering is analysed in
terms of the distribution of given and new information and
the progression of thematic development. It is also worth
considering how links between segments are made explicit
or left implicit, and how much must be recovered from
naming or position alone.

This opens the possibility of considering the status of
code as text on the basis of explicit linguistic criteria.

At the same time, the designation of code as text
brings into view its internal organisation, including the
treatment of lexical units. In the corpus studied, lexical
structure is introduced through only partially compatible
definitions. Scott and Aldrich (2025) define a programme
as a sequence of tokens and tokens as the shortest strings of
characters with individual meaning, restricting lexicality
to formally generated units, whereas Oliveira et al. (2020)
identify naming conventions as a factor affecting code
readability and refer to identifier naming in terms that pre-
suppose word segmentation, which permits considering
identifiers in terms of their internal lexical structure and
informational contribution. Newman et al. (2017) recast
this perspective in programme-internal terms, proposing a
set of lexical categories for source-code identifiers determ-
ined by syntactic behaviour rather than by natural-lan-
guage semantics, even though references to words and
naming practices remain present.

Lexicality is thus introduced through tokens, word
units, and naming practices, without explicit specification
of the linguistic criteria by which lexical units are defined,
leaving these designations available for further articulation
in linguistic terms.

Here, work in lexicology offers a more precise point of
departure, where the lexeme is defined as an abstract unit
underlying word forms (Cruse, 1986; Lyons, 1977), and
where distinctions between lexical and grammatical mean-
ing, as well as internal morphological structure, are expli-
citly defined. From this angle, identifiers can be considered
as composite lexical formations, including compounding,
abbreviation, and truncation, while multi-word identifiers
invite comparison with phraseological units. One may also
consider how naming practices relate to paradigmatic rela-
tions such as synonymy or hyponymy, and to syntagmatic
constraints on co-occurrence and ordering. This opens the
possibility of asking whether identifiers form a restricted
lexical set with recurrent relations, or a collection of ad hoc
labels.

In the corpus of studies reviewed, syntactic organisa-
tion is likewise introduced through heterogeneous formu-
lations that refer to structure, context, and representation.
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‘From this ang[c, ia’cmiﬁcrs can be considered as
composite lexical formations, including
compou:m’ing, abbreviation, and truncation, while
multi-word idcnr{ﬁcrs invite comparison with
phraseological units. One may also consider how
naming practices relate to paradigmaric relations
such as synonymy or hyponymy, and to
syntagmatic constraints on co-occurrence and
ordcring. This opens the possibility o_f'asking
whether idmriﬁcrs form a restricted lexical set
with recurrent relations, or a collection ofad hoc
labels.”
Allamanis (2015) refers to ‘syntactic structure of the code’
(Allamanis, 2015, p. 47) and ‘syntactic context’ (Allamanis,
2015, p. 41) within statistical modelling, Marino (2020)
describes formal syntax as defining valid statements and
expressions and links it to sequential and hierarchical ar-
rangement, and Deiflenbock and Pizka (2006, p. 264)
view identifiers as ‘syntactic entities’ within representa-
tional structures such as the abstract syntax tree. Here,
syntax appears in connection with well-formedness, struc-
tural arrangement, and representation, with terminology
that remains tied to programming descriptions and does
not converge on a shared set of linguistic categories.
Linguistic work on syntax offers a different level of
precision, for example in Functional Grammar (Dik &
Hengeveld, 1997) or Role and Reference Grammar (Van
Valin, 2014), where attention is given to predicate—argu-
ment structure, grammatical relations, and valency. In this
light, code segments may be examined in terms of con-
stituent relations, dependency, and argument realisation,
alongside distinctions such as subcategorisation and trans-
itivity. It also becomes possible to ask how heads and de-
pendents are organised, how sequences are built, and
whether relations resemble endocentric or exocentric con-
structions. Questions of alignment, adjacency, and discon-
tinuity can also be reconsidered in linguistic terms.
References to style, in turn, appear in connection with
readability, presentation, and coding conventions, with
Fuller (2008) invoking evaluative descriptions of code as
‘beautiful’ (Fuller, 2008, p. 117) and ‘elegant’ (Fuller, 2008,
p. 43), Scott and Aldrich (2025) emphasising that de-
cisions of style are paramount in regards to making a read-
able programme, and Marino (2020) specifying readability
through features such as syntax, phrasing, indentation,
white space, conventions, and overall organisation. These
references connect textual form and readability, with styl-
istic characterisation expressed in practical and evaluative
terms, without recourse to clearly delimited linguistic cat-
egories.
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Work in stylistics may provide a basis for such ana-
lysis, particularly in functional stylistics and systemic-
functional linguistics (Bell, 2002; Eggins, 2004), where
style is treated as variation in linguistic choice. From this
angle, one may look at recurring features such as lexical se-
lection, degrees of syntactic complexity, and forms of com-
pression or expansion. Naming practices can be considered
in terms of consistency and variation, while abbreviated
and expanded forms raise questions about economy and
explicitness. Readability, in turn, may be linked to formal
properties of the text rather than to general impressions.

Finally, references to code elements as signs within a
system appear across the material with varying scope and
emphasis. In Scott and Aldrich (2025), the term sign refers
to symbolic elements such as sign bit, plus sign (+), and the
initial hash sign, remaining tied to formal notation. In
Marino (2020), signs are explicitly connected with mean-
ing, as in ‘signs have meaning through their relation to the full
language’ (Marino, 2020, p. 236) and ‘each sign in one sys-
tem can be equated to a sign in another system’ (Marino, 2020,
p. 42), with the relation between sign and meaning noted
without further specification in semiotic terms.

Semiotic theory may be able to provide a clearer set of
distinctions here, including De Saussure’s (1916) relation
between signifier and signified and Peirce’s (1985) triadic
account involving the interpretant. These allow one to ask
how elements of code relate to meaning, reference, and in-
terpretation, and how formal representation connects with
what is understood. One may also consider relations
among signs, including syntagmatic and paradigmatic or-
ganisation (Jakobson, 1960), and the way larger textual
formations may be viewed as complex signs. Questions of
syntax, semantics, and pragmatics, together with semiosis
and interpretation effects, follow from this line of inquiry.

4.3. Sublanguage and genre

In the corpus studied, natural-language material ac-
companying software is consistently discussed with refer-
ence to sublanguage and genre, applied to artefacts such as
comments, documentation, repository records, and related
textual materials produced in the course of development.
These constructs are introduced under different criteria,
including communicative purpose, grammatical properties,
recurrence, and participation in development activity, and
are specified to varying degrees, from explicit definition
and structural characterisation to classificatory or descript-
ive use.

The construct sublanguage is introduced as a domain-
restricted subset of natural language in Etzkorn et al.
(2001) and Vinz and Etzkorn (2008), where the focus is on
English-language comments. Identification rests on gram-
matical properties such as sentence structure, tense, and
telegraphic compression, which give rise to reduced syn-
tactic realisation and a restricted semantic range.
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‘Attention may also be given to the relation
between syntax and semantics in the subset, in
parficular to the extent to which semantic
distinctions are rcjﬂccrca’ in grammatical
subclasses. In sublanguage theory, semantic roles
and relations are ()ﬁ(ﬂ tied to SPCCIlfl‘C syntactic
Con_/igurari(ms, ),'ic[a’ing rig/nly couplcdﬁ)rm—
meaning corrcspond(’nccs. This raises the question
o_f'w/wr/wr pmgramming—re/ared narura/—/anguagc
records exhibit Comparablc corrcspondcnccs
between types of processes and their gmmmarical
realisation.’

In Peck and Brown (2024), the range is widened to
include what are termed ‘source code annotations’, cover-
ing comments, commit messages, and documentation. The
construct is applied to a heterogeneous set of artefacts char-
acterised in terms of written modality, relation to code, and
extractability as corpus data, including the presence of em-
bedded code fragments. Criteria of identification combine
grammatical features with explanatory purpose and pro-
cedures of computational processing. The construct retains
its definition as a restricted variety, while the range of ma-
terials and criteria becomes more extensive.

In these studies, sublanguage is introduced as a restric-
ted variety of natural language, first identified through
grammatical features of comments and later extended to a
wider set of textual artefacts associated with programming
activity. This extension increases the empirical range
while leaving open the question of how the subset may be
delimited in linguistic terms.

In linguistic theory, sublanguage is not established
through the presence of reduced or specialised features
alone, but through the identification of a subset defined by
formal and distributional constraints. In the work of Harris
(1989), this involves determining whether the sentences
of a given corpus form a system closed under specific gram-
matical operations. One line of inquiry would therefore
consist in testing whether combinations of constructions
found in programming-related records remain admissible
under coordination, embedding, or extension, or whether
such operations introduce forms that fall outside the
subset.

A further step concerns the internal organisation of
grammatical classes. In sublanguage analysis, subclasses of
nouns, verbs, and predicates are defined through co-occur-
rence restrictions, such that only certain combinations are
permitted. This makes it possible to determine whether
elements such as identifiers, actions, and states participate
in stable distributional classes, or whether their combinat-
ory behaviour remains unrestricted.
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Another point concerns the identification of canonical
sentence types, which in Harris’s (1968, 1988) account
serve as the basis for describing the grammar of the subset.
This involves determining whether a limited set of recur-
rent constructions can be established that account for the
majority of observed sentences, and whether more com-
plex or infrequent forms can be derived from these
through systematic transformations.

Attention may also be given to the relation between
syntax and semantics in the subset, in particular to the ex-
tent to which semantic distinctions are reflected in gram-
matical subclasses. In sublanguage theory, semantic roles
and relations are often tied to specific syntactic configura-
tions, yielding tightly coupled form—meaning correspond-
ences. This raises the question of whether programming-
related natural-language records exhibit comparable cor-
respondences between types of processes and their gram-
matical realisation.

Finally, the status of the subset may be assessed in
terms of its internal boundedness. In corpus-based sublan-
guage research, this is examined through the stabilisation
of lexical, syntactic, and combinatory inventories as cor-
pus size increases. This makes it possible to determine
whether the material forms a finite system with predict-
able distributions or remains open-ended.

These criteria define sublanguage as a formally delim-
ited subset characterised by closure, restricted co-occur-
rence, canonical constructions, and systematic relations
between form and meaning, providing a basis for assessing
whether programming-related natural-language material
satisfies the conditions established in linguistic theory.

Next up, the construct genre appears in the corpus
with different degrees of specification, ranging from a
loosely applied classificatory label attached to groups of
artefacts (Rahman et al., 2018) to more explicit formula-
tions grounded in recurrence, stability, and relations
among textual types (Spinuzzi, 2001). In some cases, the
term accompanies empirically delimited sets such as com-
ments or issue discussions without linguistic characterisa-
tion (Spinuzzi, 2003), while in others it is defined through
repeated use, coordination with other textual forms, or in-
ternally organised document types such as use cases (Wil-
liams, 2003). Across these uses, identification rests on
functional grouping and recurrence, while linguistic criter-
ia remain largely implicit.

In linguistic work, genre is established through the re-
currence of linguistically identifiable types of utterance,
rather than through grouping of artefacts alone. In the
work of Bakhtin (2010), genres are defined as relatively
stable types of utterances characterised by typical compos-
itional structure, thematic content, and style. This places
emphasis on the internal organisation of texts and on re-
current linguistic features that distinguish one genre from
another. One line of inquiry would therefore consist in
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‘Another point concerns textual organisation,
including the sequencing of segments and the

[& LA . [& J O
distribution o_f_funmons across them. In genre
t/u’ory, this includes recurrent patterns qfopcning,
development, and closure, as well as
conventionalised arrangements o_f'in_fbrnmrion, as
formalised in move-based accounts of genre. This
raises the question o/"w/wt/'wr narum[—/anquaq«

J O O
records exhibit Compamble rc’gularitics in the
ordering and composition of segments.’

C o C

identifying whether programming artefacts exhibit stable
configurations of clause structure, lexical selection, and se-
quencing that recur across instances of the same textual
type. This includes the possibility that particular genres
are associated with recurrent syntactic constructions, pre-
ferred lexical sets, or fixed patterns of progression.

Further specification may be grounded in corpus-
based genre analysis, such as the work of Biber (2010),
where genres are differentiated through systematic vari-
ation in linguistic features. This makes it possible to test
whether groups such as comments, bug reports, or docu-
mentation are associated with distinct distributions of
grammatical and lexical features, rather than being defined
solely by their role in development activity.

Another point concerns textual organisation, includ-
ing the sequencing of segments and the distribution of
functions across them. In genre theory, this includes recur-
rent patterns of opening, development, and closure, as well
as conventionalised arrangements of information, as form-
alised in move-based accounts of genre (Swales, 1990).
This raises the question of whether natural-language re-
cords exhibit comparable regularities in the ordering and
composition of segments.

Attention may also be given to relations among
genres, including cases where texts occur in coordinated
sets or sequences. While this has been addressed in pro-
gramming studies in terms of ‘genre ecologies’ (Spinuzzi,
2003), a linguistic account would consider whether such
relations are reflected in recurrent linguistic dependencies
or cross-references between textual types. Spinuzzi (2003)
also extends the term to source code itself, raising the ques-
tion of whether formally specified programme text may be
addressed in genre terms and, if so, on what linguistic
grounds such classification could be sustained.

From this perspective, genre is established through
the recurrence of linguistically identifiable features and or-
ganisational patterns that distinguish one type of text from
another, providing a basis for determining whether
natural-language documents form stable genres in the lin-
guistic sense.

66 Training, Language and Culture

doi: 10.22363/2521-442X-2026-10-1-54-71

4.4. Communication and discourse

In the literature reviewed, developer interaction is re-
ferred to through the terms communication and discourse,
both applied to written exchanges accompanying software
development in repositories, forums, and mailing lists
(Barua et al., 2014; Brock, 2016; Han et al., 2024; Marino,
2020; McDaniel & Daer, 2016; Storey et al., 2017). The
same stream of messages carries questions, explanations,
proposed changes, and responses exchanged in the course
of work on shared code.

The same material is described as communication in
studies concerned with interaction, coordination, and
knowledge exchange, and as discourse in work addressing
programming practice and technical culture (Brock &
Mehlenbacher, 2018; Eshkol & Ribak, 2025; Ferguson et
al., 2022; Levi- Tsay et al., 2014). The artefacts remain the
same, and so do the analytical procedures. The two terms
circulate side by side and attach to the same sets of ex-
changes, without criteria that would separate one from the
other in linguistic terms.

In linguistics, the distinction between communication
and discourse is drawn explicitly and may prove helpful
when applied to studies of developer interaction. Commu-
nication is examined as sequences of acts carried out by
speakers or writers and is formalised in pragmatics through
speech act theory (Austin, 1975; Searle, 1969). An utter-
ance is considered at several levels at once: its locutionary
content, its illocutionary force such as requesting, inform-
ing, proposing, or evaluating, and its possible perlocution-
ary effects, for instance prompting a reply, securing agree-
ment, or triggering revision. From this point of view, com-
munication appears as a chain of acts linked to participants,
intentions, and responses.

Discourse is addressed at a different level and con-
cerns how stretches of language hold together across turns
and contributions. This includes continuity of reference,
development of topics, and the ordering of information
from one message to the next. It also includes recurrent
types of utterance associated with particular settings, de-
scribed by Bakhtin (1994) as relatively stable forms tied to
recurring situations.

Hence, developer interaction can be examined along
two lines. One centres on communication as sequences of
acts, where messages take the form of questions, answers,
requests for clarification, proposals, or evaluations, and
where attention is given to how one move prompts anoth-
er and how participants take up or resist what has been
said. The other centres on discourse as extended
sequences, where the focus falls on how threads develop,
how earlier contributions are reformulated or carried for-
ward, how topics are maintained or brought to a close, and
how coherence is sustained over time in multi-participant
exchange. This makes it possible to separate communica-
tion and discourse as two analytical levels applied to the
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same material. Communication refers to individual acts
and their immediate effects. Discourse concerns the way
these acts accumulate into connected stretches of interac-
tion that display continuity and recognisable organisation.

4.5. Community, culture and identity

Finally, in the corpus studied here, collective aspects
of programming practice are referred to through the con-
structs programming community, programming culture, and
professional identity, all used in connection with collaborat-
ive development, shared conventions, and the attribution
of contributions (Coleman, 2013; El Hafi et al., 2022; Ens-
menger, 2010; Howison & Crowston, 2014; Kelty, 2008;
Marino, 2020). These terms accompany descriptions of
participation in common technical work, the persistence of
conventions in code, and the visibility of individual con-
tributors in programme artefacts and their revision histor-
ies. The same body of material — programme files, reposit-
ories, and records of contribution — is associated with com-
munities when participation and collaboration are in view,
with culture when conventions and expectations are dis-
cussed, and with identity when attribution and continued
involvement are foregrounded. The terms thus follow dif-
ferent descriptive emphases, while leaving open the pos-
sibility of examining these phenomena through linguistic
criteria.

In sociolinguistics and discourse studies, a program-
ming community may be considered in relation to the no-
tion of a speech or discourse community (Hymes, 1989;
Swales, 1990), where a group is characterised by a shared
repertoire of lexical items, recurrent expressions, and re-
cognised textual types. This makes it possible to ask
whether contributors working on the same projects display
consistent lexical selection, stable terminological usage,
and recurrent forms of expression that persist across con-
tributions. Cohesion across texts may also be taken into ac-
count, following Halliday and Hasan (2014), including re-
petition of key terms and continuity of reference in nam-
ing practices that link individual contributions into a re-
cognisable linguistic whole.

Programming culture may be examined in terms of re-
current ways of formulating evaluation and instruction,
drawing on work in stylistics and corpus linguistics (Halli-
day, 2014; Malyuga, 2024). This includes the presence of
conventionalised expressions, formulaic sequences, and re-
curring evaluative constructions that appear in discussions
of code. Metalinguistic statements — such as formulations
expressing obligation, recommendation, or prohibition —
provide direct linguistic evidence of normative expecta-
tions, as they articulate what is considered acceptable or
desirable in programming practice.

Professional identity may be approached through the
linguistic marking of stance and positioning in interaction,
based on work on stance and evaluation (Biber, 2021,
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Hunston, 2010), indexicality (Silverstein, 2003), and lin-
guistic identity in sociolinguistics (Bucholtz & Hall, 2005).
This includes the use of specialised vocabulary, expres-
sions of certainty or caution, and forms that convey au-
thority or participation in established practices. Reference
to self and others, including pronouns and directive con-
structions, further situates contributors in relation to one
another and to the work under discussion through re-
peated forms of linguistic positioning.

These lines of inquiry relate programming commu-
nity, culture, and professional identity to identifiable lin-
guistic features that mark participation, evaluation, and
positioning in programming interaction.

5. CONCLUSION

The present study has taken as its starting point a
simple observation that programming research already
makes sustained use of linguistic terminology when ad-
dressing code, documentation, interaction, and collective
activity. These terms appear with sufficient regularity to
suggest that programming environments are already being
approached, in practice, as sites where language matters.
What has been lacking is not recognition of these phenom-
ena, but their specification in terms that would make them
accessible to linguistic inquiry proper.

The analysis has therefore proceeded by placing these
designations alongside distinctions long established in lin-
guistics and asking what follows when they are brought to
amore explicit level of discussion. This does not amount to
a transfer of labels from one field to another, but involves a
change in the level at which the material is considered.
Questions of readability are recast in terms of textuality,
naming practices are situated in relation to lexical struc-
ture, and repository discussions are approached as material
for the analysis of speech acts and extended discourse.
What appears in programming research as community,
culture, or identity becomes available as evidence of
shared repertoires, evaluative language, and positioning in
interaction.

Hence, the contribution of the study is not the intro-
duction of new constructs, but the re-specification of
already circulating ones. This is where the principle of di-
vision of labour becomes important. Programming research
provides access to material, tasks, and environments in
which these phenomena are produced and observed. Lin-
guistics, in turn, can offer a set of distinctions, units, and
procedures that make it feasible to approach this material
through analytical categories established in language re-
search. The two lines of work remain complementary,
each retaining its own analytical priorities.

The directions proposed here should be read in this
light. They do not claim to exhaust what can be said about
programming environments from a linguistic point of
view, and they do not assume that the questions raised
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have not been addressed in isolated studies. It is entirely
possible that particular aspects have already been ex-
amined in work that falls outside the present corpus. What
appears more tentative at this stage is a systematic account
that would bring these strands together and treat program-
ming material as a coherent object of linguistic inquiry.

At the same time, the proposals remain selective.
They identify points at which linguistic theory offers clear
entry into the material, but they do not attempt to cover all
possible levels of analysis or all types of programming arte-
facts. The study has also been based on a deliberately de-
limited corpus assembled to reflect recurring terminology,
without seeking comprehensive coverage of all relevant
research. This inevitably leaves out work that might com-
plicate or refine the picture.
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