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Introduction Main Results

Background: Software evolution requires translating

repository-level feature intent into coordinated code edits

across multiple files.

Existing LLM interaction paradigms:

1. Autocompletion (Copilot inline suggestions)
2. Chat-based (Cursor, SWE-Agent)

3. Annotation-based (NL Outlines, Code Shaping)

4. Design-oriented (PAIL, EvoDev)

Gaps:

A. Not provide an explicit feature list
B. Lack of a feature-to-code mapping

=) inconsistent!

=) incur accuracy'!
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Approach P(% R(% F1  Cost($)
DeepSeek-v3 36.0 9.0 0.143 -
DeepSeek-v3.2-think  29.7 55  0.092 -
GPT-40-mini 37.0 9.7 0.154 1.28
GPT-5.2 30.0 6.0 0.100 17.81
Claude-opus-4.5 50.7 184  0.270 45.05
Cursor (Agent) 15.9 13.0 0.143 -
FeatX (Ours) 41.6 35.8 0.385 0.07
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@ Cognitive Load (41% )
@ System Usability (15% -)

@ Localization F1 (42.6% -
@ Monetary Cost (only $0.07)

20l

- o 2 @
— Dependency  File / Function / File File-level
F nalysis Dependency Matrix Matrix Clustering l
— (+
repo +
Original QA0 r —= _ \ i o
Software > C 0 — — Weighted > @
Semantic File / Function Function Function-level
Analysis Semantic Matrix Matrix Clustering

System Design

Feature Extraction

‘ —» Epic.1

Evolution Agent

Old feature f;
Code Set C;

U
Ko

New feature f;

—Z

@ = g
S

Feature

Editing

/ Stage1: Contextual \
Expansion

Explorato
Retrievalry

o

Static

k Analysis

—

Sufficient
Code Context

4 Stage2: Localization & )

J

Usage Workflow

. Feature Panel
Lists hierarchical

Epics/Features with
user-controlled CRUD

Feature Panel

v 1. blog content
management and visibility
control

1.0

As a blog content creator, |
want to generate and post a
‘Good Morning’ blog using only

a simple button, so that | can

get conveniencel k

1.1 As a user of the Blog API
application, | want to access the

main functionality of the 0
application through its entry point,

so that | can initiate interactions

with the blog system and utilize its
features effectively.

Here are some omitted contents

> 4. content engagement and
.
exploration management
> 5. visit logs and visitor
S
management
> 6. user authentication and
.
login management
> 7. site settings
management and

configuration control
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. CodeMap Panel

Shows feature-related
code entities, and

highlights changed entity
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Displays the reasoning
process of the Revolution
Agent in three stages
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Diff Panel
Presents modifications in
line-level code diff of each
class for confirmation

Switch automatically

Agent Panel =

= Stage |: Information Requirement Analysis ===

o Need automatic content generation for "Good Morning” posts

o Should preserve existing blog posting infrastructure
== Stage llI: Concrete File Modification
)p-naccl.controller.admin.BlogAdminController ===

estController
RequestMapping("/admin")

bblic class BlogAdminController {

' Context

Agent
"] Remove feature
Edit feature

+| Add new Feature

BAutowired

BlogService blogService;

CategoryService categoryService;

@Autowired

TagService tagService;

=== Stage llI: Concrete File Modification
top.naccl.service.impl.BlogServicelmpl ===

@service

"Rise and shine! Hope you have a

llllllllllllllllllllllllllllllllllllllllllllllll

- Wwith task or manually

Diff Panel :

public Re

eturn getResult(blog, "update");

}

/**

* B R A R

+ @perationLogger ("Rl 2 ")
+ @PostMapping("/generateMorningPost")
£ public Resu 1t generateMorningPost() {

Blog blog = blogService.generateMorningPost();

return Result.ok(" WA nlinlh™, blog);

g5 }
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* @param blog (7% L #iDTO

* @param type Wslnsk i H

private Result

Confirm Apply the Diff

oy, W%, 4eiriiE s

sult updateBlog(@RequestBody top.naccl.model.dto.Blog blog) {

A

getResult(top.naccl.model.dto.Blog blog, String type) {

@ Feature Extraction

We adapt our previous work RepoSummary
to build a hierarchical feature list for a

whole repository.
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We further apply this
idea™ to dependency

retrieval in FeatlLens.
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Algorithm 1: Iterative Dependency Expansion for Contex-
tual Feature-Code Mapping
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Input: Repository graph G; Entry points method set Mep;/
Output: Functional subgraph G4,

Initialize M < Mepsry, F < 0, T < 0

Gfeat — 0

repeat

Trace downstream method calls from M, updating M
and Greqr

Trace field, constant, and enum usages in M and F,
updating F, T, and Gy,

Trace field definitions and assigning methods from F,
updating M and Geqs

Trace declared types referenced by M and F, updating T
and Gfear

Trace enclosing classes for all methods and fields,
updating T and Gy,

Trace inheritance, nesting, and annotation relations

among types, updating T and G4,

10 until no new nodes are discovered

11 return Grq
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