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Abstract

Coordinated renaming, where a single rename refactoring triggers
refactorings in multiple, related identifiers, is a frequent yet chal-
lenging task. Developers must manually propagate rename refactor-
ings across numerous files and contexts, a process that is both sub-
jective and tedious. Deciding which names should change depends
on developers’ opinions about the code-base. We present CoRe-
nameAgent, amulti-agent, interactive tool working in tandemwith
developers, to assist with coordinated renaming. CoRenameAgent
operates alongside the developer, combining automated analysis
with human oversight to ensure contextually appropriate renaming.

We developed CoRenameAgent as a plugin for IntelliJ-IDEA, a
leading IDE for the Java programming language, and designed it
with usability and practical adoption in mind. To understand the
real-world applicability of CoRenameAgent, we conducted a case
study on a popular open-source project, where CoRenameAgent
successfully replicated 90% rename operations previously performed
by developers. To quantify the developer effort required to use the
agent, we conducted a pilot study with 5 users. On average, re-
viewing CoRenameAgent’s 12 suggestions required 1.5 minutes of
developer time per task, demonstrating that the agent can signifi-
cantly reduce manual workload while keeping developers in control.
A screencast of CoRenameAgent can be found on YouTube1.

1https://www.youtube.com/watch?v=C4GGvCHEf5M
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1 Introduction

Recent advances in Large Language Models and autonomous sys-
tems have sparked significant interest in using software agents
to support and transform software engineering workflows. These
agents act as proactive, goal-directed collaborators and have demon-
strated promising results across a range of tasks, including code
synthesis [13], test generation [3, 14], and automated program re-
pair [9, 23, 32]. In these settings, agentic systems can substantially
reduce developer effort by autonomously producing artifacts that
can be validated using objective criteria such as compilation success
or test-case satisfaction.

However, most existing agentic workflows adopt a request-and-
responsemodel that positions the developer as a passive validator of
an agent’s final output. While effective for tasks with objective cor-
rectness criteria, this model is ill-suited for subjective, preference-
sensitive activities—such as naming or readability-oriented refac-
toring—that lack a single correct solution and cannot be validated
by tests alone. These tasks encode developer intent, domain se-
mantics, and project-specific conventions, and therefore require
mixed-initiative workflows in which agents and developers collab-
oratively shape outcomes. For such settings, agents should support
iterative exploration and refinement, keeping the developer mean-
ingfully in the loop rather than sidelined by full autonomy.

In this paper, we address how humans and AI-agents can collabo-
rate, in the context of identifier renaming. Renaming an identifier is
a common refactoring that updates the name of a program element
and all its references and/or call sites within the program’s scope.
Renaming is among the top-fivemost frequently performed refactor-
ings [19, 20, 29], both manually and with automated tools. However,
a significant portion of renames involve coordinated renaming, a
tedious task that requires renaming multiple distinct identifiers to
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preserve semantic consistency. For example, if developers decide
to rename the field CustomerAccount to ClientAccount, they must
also rename the method processCustomerProfile to processClient-

Profile to maintain conceptual consistency. Previous research on
the prevalence of coordinated renaming [21] analyzed 1M renam-
ing instances from open-source commits and found that 57% of
the renamings were done in a coordinated manner. On average, 5
renames were performed together. Further, we found commits in
famous open-source projects where coordinated renaming triggered
919 distinct rename operations [16]. Coordinated renaming is the
kind of repetitive task in which LLM-based agents can significantly
reduce the software developer’s effort.

We present CoRenameAgent, a novel multi-agent framework
that automates coordinated renaming in a new refactoring work-
flow, while keeping the developer in the driver’s seat. A developer
initiates a rename refactoring in the IDE that serves as a signal of
refactoring intent. An agent observes this signal, curates a scope
of renaming, and propagates rename-changes across the entire
codebase after obtaining human approval. When the developer re-
jects the agent’s unfavourable suggestions, the agent refines its
refactoring scope with the help of the developer. The agent coor-
dinates with IDE-based refactoring tools to safely and precisely
apply changes across the codebase. Rather than acting in isolation,
these agents work alongside developers and automated program

analysis tools (such as refactoring engines) to create an intelligent,
collaborative environment.

In this new paradigm, the role of the developer shifts from search-
ing, remembering, and executing refactorings to reviewing refac-
torings proposed by an agent and guiding the agent to align with
their underlying intent. This new paradigm removes a key bar-
rier to adopting AI agents – the fear of losing control and own-
ership [17, 25] – by redefining the developer’s role from direct
executor to supervisor of the agent’s work.

We iterated on CoRenameAgent’s design using pilots and dis-
covered key design principles that would enable the adoption of
CoRenameAgent: transparency, non-disruptive integration, and
accountability. Next, we conducted a case study on the Apache Flink
project, using CoRenameAgent to replicate real refactoring sce-
narios and successfully automate 90% of the renaming operations
performed by open-source developers. Finally, we conducted a pilot
study with 5 users to understand the developer effort required to
use the tool. We found that CoRenameAgent provides an average
of 12 suggestions for review. Reviewing all suggestions requires of
1.5 minutes of active developer effort. CoRenameAgent requires
$0.5 to execute per task, and runs for a total of 5 minutes.

CoRenameAgent is available for download from our compan-
ion website [24]. A video screencast, demonstrating how to use
CoRenameAgent is on YouTube 2. Our full paper [8] presents the
approach, a formative study, a benchmark and a thorough evalua-
tion of CoRenameAgent complementary to this submission.

2 CoRenameAgent

2.1 Workflow and UI Design

In this section, we describe the workflow and UI design of CoRe-
nameAgent through an example of renaming a field duration to
2https://www.youtube.com/watch?v=C4GGvCHEf5M

durationMillis to clarify its unit of measurement. As illustrated in
Figure 1, the workflow begins when CoRenameAgent observes
an initial rename operation performed by the developer in the
IDE ( 1 ). The developer changes the name of field duration to
durationMillis. Upon detection, CoRenameAgent displays a pop-
up notification requesting to start a coordinated renaming session.

Once triggered, CoRenameAgent analyzes the developer’s refac-
toring to infer a broad refactoring scope, represented as an explicit
specification called the Declared Scope. The Declared Scope consists
of two parts: the renaming pattern and a guard (the code-context
for application). Under the hood, the Scope Inference Agent, in-
fers a pattern duration → durationMillis with an initially empty
guard. To reduce UI complexity, this scope is hidden by default but
remains accessible for developer inspection.

CoRenameAgent then searches for matching identifiers across
the project, by utilizing two agents in the background – Planned
Execution Agent and Replication Agent. The Planned Execu-
tion Agent looks for renaming opportunities within a given file,
and the Replication Agent searches through the project to dis-
cover files which should be changed. While processing, the tool’s UI
displays an animated spinner to indicate background activity. The
agent’s tool window also displays a status bar indicating progress
– the number of files and suggestions inspected. When the agent
finishes its analysis, the agent’s spinner stops, and a second spinner
(corresponding to the developer) begins moving, to indicate that
the developer’s review is required.

As shown in Figure 1, CoRenameAgent presents rename sug-
gestions for review ( 2A and 2B ). The UI highlights the sug-
gested change and provides a rationale explaining why the name
should be updated. In our example, CoRenameAgent identifies the
durationDiffmethod and suggests renaming it to durationMillisDiff.
The developer can either Accept or Reject the suggestion. If ac-
cepted, CoRenameAgent triggers an IDE rename operation to
propagate the change safely ( 3 ).

If a suggestion is invalid—such as the duration ( 2B ) variable
which holds seconds instead of milliseconds—the developer chooses
to Reject ( 4 ). This causes CoRenameAgent to refine the Declared
Scope ( 5 ). Under the hood, Scope Inference Agent analyses the
rejected suggestion in its surrounding context and proposes a re-
fined guard: "perform renames when duration holds a time-value in
milliseconds." The refined scope is presented in editable text-boxes,
allowing the developer to tune the logic before clicking Approve
Refined Scope ( 6 ). Steps 2 - 6 repeat until CoRenameAgent
finds no further suggestions matching the refined Declared Scope.

2.2 Implementation

We implemented CoRenameAgent as an IntelliJ IDEA plugin to
ensure ease of adoption and seamless integration into developers’
existing workflows. In addition to the plugin, we distribute a Docker
container that encapsulates a Python-based implementation of our
multi-agent system. This separation enables rapid development
of agentic behaviours in Python, while delegating language- and
IDE-specific tooling to IntelliJ.

The IntelliJ plugin is responsible for: (1) interaction with the
developer, and (2) providing mature and deterministic tools to the
agentic framework. To interact with the developer, we use a tool

https://www.youtube.com/watch?v=C4GGvCHEf5M
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Figure 1: Workflow of CoRenameAgent

window to display renaming suggestions and update the status
of the agent. We implement listeners to IntelliJ’s existing rename-
refactoring workflow, which launch pop-up notifications when a
rename is executed by a developer. If a developer chooses to start
a coordinated renaming session, the plugin triggers the agent by
spawning a Docker container.

In order to provide tools to the agent, the plugin spawns a local
HTTP server and exposes a set of IDE-level capabilities includ-
ing identifier renaming, static program context, and program slic-
ing. CoRenameAgent executes rename refactorings via IntelliJ’s
built-in refactoring APIs, ensuring correct propagation of identi-
fier changes across files, as well as support for safe rollbacks. The
agent extracts static program context such as method signatures,
type information, references, and usage locations using IntelliJ Plat-
form’s Program Structure Interface (PSI). The agent uses program
slices provided by interfacing with IntelliJ’s Data Flow Analysis
framework – enabling precise tracking of data dependencies for
identifiers, including fields, parameters, and local variables.

The Agentic Framework is implemented in Python, which
leverages the LangChain [10] and LangGraph [27] libraries. These
libraries provide reusable features such as prompt templates, easy
integration with various LLMs, and the ability to define the agent as
a graph. The agents communicate with each other via an episodic
memory [26], which we implemented as a SQL database. To execute
rename-refactorings or fetch static context, the agent communi-
cates with the plugin via HTTP requests. We monitor and debug
the agentic execution using LangSmith [28], which provides fine-
grained telemetry including token usage, LLM invocation traces,
latency, and estimated cost. All LLM-driven components use Ope-
nAI’s o4-mini model for its reasoning capabilities with default pa-
rameters. We encapsulate the entire agentic framework in a Docker
image. This ensures portability across different environments.

For full details on the internal design of CoRenameAgent, see
our research paper [8].

3 Usability of CoRenameAgent

To ensure CoRenameAgent fits into development workflows, we
iterated over CoRenameAgent’s design, starting with a bare-bones
version of CoRenameAgent with the workflow presented in Figure
1.We demonstrated the tool to pilot users, and refined the tool based
on their feedback, understanding important design principles while
building agents. Next, we performed a case-study of using CoRe-
nameAgent on 10 coordinated renaming scenarios from the Apache
Flink project to understand the application of CoRenameAgent
in real-world scenarios. Finally, we ran a pilot study with 5 users
who applied CoRenameAgent on diverse renaming scenarios and
collected telemetry data to understand its operational cost from a
developer’s perspective.

3.1 Design Evolution through Feedback

Early user feedback revealed several areaswhere CoRenameAgent’s
initial design was lacking. Below, we discuss the major changes we
made to CoRenameAgent based on the feedback.

Principle #1: Need for Insight and Transparency. Users expressed
uncertainty about the internal state of CoRenameAgent and were
unsure when their intervention was expected. Early prototypes of
CoRenameAgent relied on generic status messages (e.g., “Analyz-
ing file. . . ”), which several users described as unhelpful. Participants
reported difficulty distinguishing between a long-running analysis
and a stalled or hung process.

Solution:We replaced generic status messages with real-time,
fine-grained status updates – including the filename under inspec-
tion, the specific identifiers that were being analysed, and which
keywords were currently being searched for. We also introduced
two animated spinners: one indicating when the agent was ac-
tively running, and another signaling when user intervention was
required. We used progress bars to provide continuous visual feed-
back about what percentage of files and identifiers were analysed.
We found that transparency is critical for agentic tools, especially
for long-running or exploratory tasks. Transparency helps maintain
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user trust, reduces anxiety during delays, and supports smoother
turn-taking between human and agent.

Principle #2: Non-disruptive Integration. In an initial version of
CoRenameAgent, the agent automatically opened, navigated, and
highlighted sections in files associated with a proposed renaming.
While intended to be helpful, users reported that this behaviour
was disruptive, as it did not allow them to switch contexts while
waiting for the agent to finish.

Solution: We redesigned the interaction to be explicitly user-
driven. Renaming suggestions are now highlighted only when the
user clicks on them. Additionally, we augmented each suggestion
with a short natural-language rationale explaining why the re-
name was proposed, enabling users to quickly assess its validity
without navigating away from their current context. We found that
effective developer tools should preserve, rather than interrupt a
programmer’s flow.

Principle #3: Accountability and Review. After a coordinated re-
naming sessions, users reported difficulty recalling which changes
had been made by the agent and expressed a desire for a consoli-
dated overview.

Solution:We presented aRefactoring Report that summarizes
all renaming actions performed during a session, including affected
identifiers and files. This report can be reviewed afterward. Provid-
ing an audit trail improves the accountability of agentic systems.

3.2 Case Study – Apache Flink

We tested CoRenameAgent’s real-world applicability by replicat-
ing 10 coordinated renamings performed by developers from the
Apache Flink [5] project. Across the 10 coordinated renamings, de-
velopers modified a total of 185 identifiers. We replicated each
coordinated renaming with CoRenameAgent and compared its
performance against three baselines: (1) a Vanilla LLM setup us-
ing gpt-4o-mini, where a response to a single prompt is directly
applied to the codebase; (2) RENAS [11], a static-analysis tool specif-
ically designed for coordinated renaming; and (3) ClaudeCode [4],
a state-of-the-art coding agent for general-purpose programming
tasks. We calculated recall as the number of developer-renamed
identifiers reproduced by the tool, and precision as the number of
extra identifiers renamed.

Table 1: Comparison of CoRenameAgent with baselines on

10 coordinated renamings from Apache Flink.

Tool Recall Precision Avg. Files Avg. Cost

Changed / Task

Vanilla LLM 9 / 185 (5%) 50% 1 $0.005
RENAS [11] 42 / 185 (23%) 42% 3 -
ClaudeCode 55 / 185 (30%) 33% 4 $0.6
CoRenameAgent 168 / 185 (90%) 71% 10 $0.5

As shown in Table 1, CoRenameAgent outperformed all base-
lines. We attribute ClaudeCode’s lower recall to its limited ability
to search the project for all relevant renaming candidates. Interest-
ingly, the vanilla LLM achieved higher precision than RENAS and
ClaudeCode, suggesting that limiting edits to a single file produces
more focused results. At the same time, this contrast highlights the

need for project-wide exploration to perform coordinated renaming
effectively. For detailed, comparative analysis of CoRenameAgent
with these approaches, look at [1].

3.3 Cost to Developer

Finally, we conducted a pilot study with 5 participants to estimate
the developer effort and monetary cost associated with using CoRe-
nameAgent. To do so, we collected anonymous telemetry data
from users’ refactoring sessions. The participants invoked the tool
on 28 different coordinated renamings.

On average, CoRenameAgent presented 12 candidate renam-
ing suggestions for developers to review, of which 11 suggestions
were accepted, and 1 was rejected. Reviewing each suggestion took
approximately 8 seconds, resulting in an average of 1.5 minutes
of active developer effort per coordinated renaming session. Inde-
pendently, CoRenameAgent required 3.5 minutes to complete its
analysis, yielding a total end-to-end time of 5 minutes per refactor-
ing task (including both developer effort and tool execution).

When using OpenAI’s o4-mini model as the backend LLM, the
average cost per task was 12 cents. In return for this cost, CoRe-
nameAgent automated a substantial portion of the refactoring pro-
cess: the agent analyzed 11 files, and proposed coordinated rename
refactorings consistent with the underlying conceptual change.

4 Related Work

Identifier renaming is one of the most frequent refactorings in mod-
ern codebases [11, 15, 21]. Prior techniques focus on recommending
improved names for individual identifiers [2, 12, 15]. In contrast, our
work targets coordinated renaming, which aims to identify groups
of semantically related identifiers that should be renamed together.
Our approach complements existing techniques by focusing on
where renaming should propagate, not just what name to choose.

Discovering coordinated renaming. Coordinated renaming fo-
cuses on identifying which identifiers should be renamed together.
Empirical studies show that more than half of renames affect mul-
tiple elements [21], motivating automated support. Prior works
based on static-analysis, RENAS [11] and RenameExpander [18],
do not involve the human in the loop, and provide all renaming
suggestions at once. CoRenameAgent, by contrast, incorporates
and adapts based on feedback from the developer.

Refactoring with LLMs and Agents. LLMs have been used for
suggesting extract/move method refactorings (e.g., EM-Assist [22],
MM-Assist [7]). Multi-agent systems like Mantra [31], ISmell [30],
and LocalizeAgent [6] perform refactorings such as smell removal
or suggest design improvements. However, these systems propose
new edits, while CoRenameAgent propagates renames already
initiated by the developer.

5 Conclusions

By positioning the developer as a supervisor and reviewer, our
framework resolves a major barrier to adopting AI assistants – the
fear of losing control. CoRenameAgent contributes a methodolog-
ical shift. It shows that agentic refactoring systems can achieve
real-world impact when they operate through trusted IDE refactor-
ing APIs and respect the boundaries of human authority.
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