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• Repository-level documentation is the contextual 
grounding that both human developers and coding 
agents rely on to navigate large codebases.

• Writing it by hand at this scale is prohibitively 
expensive, which motivates automation.

• The task is inherently long-horizon: each 
document depends on the local code and on what 
was retrieved and written in earlier steps.

Document the “stem_word” 
function.

≈ 50%
avg. redundant source-file retrieval

≈ 13%
avg. cross-document inconsistency

• Redundant retrieval: the same files are re-read for 
every component.

• Inconsistency: earlier outputs are never reused, so 
dependent documents contradict each other.

• No hierarchy: component docs are too local, repo 
docs too coarse.

• Mostly on Multi-Agent based framework, such as 
RepoAgent [1], DocAgent [2], and CodeWiki [3]

Description: This function performs 
Czech word stemming with optional 
aggressive morphological processing. … 
Args: word(str) A Czech word to be 
stemmed, which .. Raises: None 
explicitly raised, though mixed-case …
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A. Dependency-Aware Traversal Guiding
AST parsing
functions, methods 
and classes become 
nodes

Dependency graph G
calls, inheritance, 
attribute access, 
imports

Collapse cycles
Tarjan SCC into 
super-nodes

Traversal order π
dependencies first, 
children before 
parents

• π satisfies (1) component-level dependency order and (2) 
granularity-level hierarchy, so every unit is documented only 
after all of its dependencies and child units. This fixes structure 
and coverage by construction.

B. Memory-Guided Agentic Interaction

No redundant reads

Memory lookups 
replace repeated raw-
context retrieval

Consistent docs

Verified references and 
NLI checks align related 
documents

Full hierarchy
Traversal order covers 
component, module and
repository levels

• Data: 20 Python repositories from DevEval 

• Backbones: Qwen3-Coder-30B-A3B and 
GPT-5-mini with identical settings (up to 10 
steps per sub-task, 2 revisions, threshold 0.9)

• Baselines: Prompting, RepoAgent, 
DocAgent, CodeWiki (open) / DeepWiki, 
Claude Code (closed)

• Metrics: Completeness, Truthfulness, 
Helpfulness (LLM judge), and the new 
Information Sufficiency

※ Information Sufficiency: 
whether the documentation contains enough
information to reproduce source code that
integrates and executes coherently within
the repository

Remove
function body

Inject
docs in three 

granularity levels

Regenerate
with an LLM generator

Evaluate
Pass@k, CodeBLEU

• Average over 20 repositories

MemDocAgent vs. strongest baseline (Qwen3-Coder)

+15.9%
Completeness

+9.7%
Truthfulness

+9.9%
Helpfulness

• Pass@k and CodeBLEU when regenerating code from each method's docs alone

• No docs 0.131, human docstring 0.175. Richer hierarchy (C → C+M → C+M+R) 
lifts each score steadily, and generated docs beat human docstrings

• Removing any component hurts every metric (Truthfulness −13.5 to −14.8 pts)

• Generic vector memory gives no real gain (Truthfulness 0.760 vs. 0.916)

• Shuffled traversal drops Truthfulness 0.741 → 0.543 (10 repos)

• Repository documentation recast 
as a long-horizon agentic task 
with shared, verified memory

• Best completeness, truthfulness, 
helpfulness and information 
sufficiency, with less read time

2. Existing Limitations

[Object] Hierarchical Repository-Level Code Documentation: 
Generating high-quality, complete and consistent hierarchical 
document in entire repository
[Key idea] Treat documentation as one long-horizon agentic task: 
a single agent walks the whole repository in one continuous 
trajectory and reads, writes and verifies against a shared memory

−41%
read time vs. 

DocAgent

2.62
read calls per 
component

63.8%
of components pass 

VERIFY on the first try

• Average read time comparison 
across 20 repositories

• Documentation improvements
across VERIFY attempts.
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