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    ExDNA 🧬

Code duplication detector for Elixir, inspired by
jscpd but built on Elixir's native AST
instead of token matching.
Because ExDNA understands code structure — not just text —
fn(a, b) -> a + b end and fn(x, y) -> x + y end are recognized as the
same code. It also tells you how to fix each clone: extract a function, a
macro, or a behaviour callback.
Features
	Three clone types — exact copies (I), renamed variables / changed
literals (II), and near-miss clones via structural similarity (III)
	Multi-clause awareness — consecutive def/defp clauses with the same
name/arity are analyzed as a single unit, catching duplicated pattern-matching
functions that individual clauses are too small to flag
	Delegation pattern detection — def foo(x), do: foo(x, []) followed by
def foo(x, opts) are grouped as one unit, catching duplicated wrapper+body
pairs across modules
	Sibling window detection — adjacent functions copied between modules are
caught even when the surrounding code differs
	Refactoring suggestions — extract function, extract macro, extract
behaviour with @callback
	Smart naming — suggestions are named after the dominant struct, call,
or pattern (build_changeset, contact_step) instead of
extracted_function
	Pipe normalization — x |> f() and f(x) match as the same code
	Field order normalization — %User{name: x, age: y} and
%User{age: y, name: x} match in Type-II mode
	Guard normalization — when is_binary(x) and when is_atom(x) match
in Type-II mode (covers Kernel guards, defguard, library guards)
	Boolean operator normalization — &&/||/! match and/or/not
	Sigil expansion — ~w(foo bar)a matches [:foo, :bar]
	Cross-file grouping — actions/ ↔ tools/ (6 clones, 298 nodes)
instead of listing each pair
	Credo-style suppression comments — suppress known/intentional duplicates
	Incremental Mix.Task.Compiler — reuses cached fingerprints for unchanged files
	LSP server — pushes clone diagnostics to your editor alongside
Expert or ElixirLS
	Credo integration — drop-in replacement for DuplicatedCode, reuses
Credo's parsed ASTs
	CI-ready — exits with code 1 when clones are found, or use
--max-clones for a clone budget
	Four output formats — Credo-style console, JSON, self-contained HTML,
and SARIF for GitHub Code Scanning
	Fast — parallel file parsing, Plausible (465 files) in ~1 second,
Ash (554 files) in ~6 seconds with full Type-I/II/III detection

Installation
def deps do
  [{:ex_dna, "~> 1.5", only: [:dev, :test], runtime: false}]
end
Usage
mix ex_dna                              # scan lib/
mix ex_dna lib/accounts lib/admin       # specific paths
mix ex_dna --literal-mode abstract      # enable literal abstraction for Type-II
mix ex_dna --min-similarity 0.85        # enable Type-III (near-miss)
mix ex_dna --min-fuzzy-mass 80          # require larger Type-III candidates
mix ex_dna --min-mass 50                # fewer, larger clones
mix ex_dna --max-clones 10              # fail only above budget
mix ex_dna --format json                # machine-readable
mix ex_dna --format html                # browsable report
mix ex_dna --format sarif               # GitHub Code Scanning

Deep-dive into a specific clone:
mix ex_dna.explain 3
mix ex_dna.explain 3 lib/accounts --min-mass 20

Shows the full anti-unification breakdown — common structure, divergence
points, and the suggested extraction with call sites. Pass the same paths and
detection flags you used for mix ex_dna to keep clone numbering aligned.
Typical workflows
mix ex_dna --min-mass 40

Start with exact and renamed-variable clones, then opt into broader matching as
needed:
mix ex_dna --literal-mode abstract      # include changed literals (Type II)
mix ex_dna --min-similarity 0.85       # include near-miss clones (Type III)
mix ex_dna --normalize-pipes           # compare pipe chains and nested calls

For noisy brownfield projects, raise --min-mass or --min-fuzzy-mass, and use
--max-clones as a clone budget while paying down duplication.
Programmatic API
report = ExDNA.analyze("lib/")
report = ExDNA.analyze(["lib/", "test/"])
report = ExDNA.analyze(paths: ["lib/"], min_mass: 20, literal_mode: :abstract)

report.clones   #=> [%ExDNA.Detection.Clone{}, ...]
report.stats    #=> %{files_analyzed: 42, total_clones: 3, ...}
Configuration
Options are layered: defaults → .ex_dna.exs → CLI flags.
Create .ex_dna.exs in your project root:
%{
  min_mass: 25,
  min_occurrences: 3,
  ignore: ["lib/my_app_web/templates/**"],
  excluded_macros: [:schema, :pipe_through, :plug],
  normalize_pipes: true
}
	Option	CLI flag	Default	Description
	min_mass	--min-mass	30	Minimum AST nodes for a fragment
	min_occurrences	--min-occurrences	2	Minimum number of code occurrences to label a clone
	min_similarity	--min-similarity	1.0	Threshold for Type-III (set < 1.0 to enable)
	min_fuzzy_mass	--min-fuzzy-mass	min_mass * 2	Minimum AST nodes for Type-III candidates
	literal_mode	--literal-mode	keep	keep = exact + renamed-variable clones, abstract = also changed-literal clones
	normalize_pipes	--normalize-pipes	false	Treat x |> f() same as f(x)
	excluded_macros	--exclude-macro	[]	Macro calls to skip entirely
	ignored_attributes	--ignore-attribute	(see below)	Module attribute names to skip
	max_module_forms	--max-module-forms	200	Max top-level forms eligible for sibling-window detection
	parse_timeout	—	5000	Max ms per file (kills hung parses)
	ignore	--ignore	[]	Glob patterns to exclude
	—	--max-clones	—	Clone budget (exit 1 only above this)
	—	--format	console	console, json, html, or sarif
	output_file	--output	format default	Output path for HTML/SARIF reports

Default ignored attributes: all of Elixir's
reserved attributes
(moduledoc, doc, spec, type, impl, behaviour, derive, etc.).
Custom module attributes like @extensions, @timeout, or @fields are
fingerprinted and will be reported as duplicates when they appear with the
same value in multiple modules.
Suppressing clones
Use Credo-style comments when a duplicate is intentional:
defmodule MyApp.Validator do
  # ex_dna:disable-for-next-line
  def validate(params) do
    # intentional duplication, won't be flagged
  end
end
Supported comments:
# ex_dna:disable-for-this-file
# ex_dna:disable-for-next-line
# ex_dna:disable-for-previous-line
# ex_dna:disable-for-lines:3
max_clones / min_occurrences
	min_occurrences → only report clone groups appearing in 3+ locations
	max_clones → return non-zero exit if more than 10 reportable clone groups remain

Note that max_clones applies after report filters like min_occurrences so
clones that were not reported due to min_occurrences are not counted towards the max_clones budget.
Incremental detection
Add ExDNA as a compiler for automatic detection on mix compile:
def project do
  [compilers: Mix.compilers() ++ [:ex_dna]]
end
Only changed files are re-analyzed. Cache is stored in .ex_dna_cache (add to
.gitignore).
Editor integration
ExDNA ships an LSP server that pushes warnings inline on every save. It runs
alongside your primary Elixir LSP.
mix ex_dna.lsp

Neovim
vim.lsp.config('ex_dna', {
  cmd = { 'mix', 'ex_dna.lsp' },
  root_markers = { 'mix.exs' },
  filetypes = { 'elixir' },
})
Credo integration
ExDNA ships a Credo check that replaces the built-in DuplicatedCode with
full Type-I/II/III detection and refactoring suggestions. It reuses Credo's
already-parsed ASTs — no double parsing.
Use as a Credo plugin (recommended) — automatically registers the check and
disables the built-in DuplicatedCode:
# .credo.exs
%{
  configs: [
    %{
      name: "default",
      plugins: [{ExDNA.Credo, []}]
    }
  ]
}
Or add directly to the :enabled checks list:
{ExDNA.Credo, []}
And disable the built-in check:
{Credo.Check.Design.DuplicatedCode, false}
All ExDNA options are available as check/plugin params. By default the Credo check uses the same path scope as mix ex_dna (lib/); pass paths: ["lib/", "test/"] if you want Credo to include test files too.
{ExDNA.Credo, [
  paths: ["lib/", "test/"],
  min_mass: 40,
  literal_mode: :abstract,
  excluded_macros: [:schema, :pipe_through],
  normalize_pipes: true,
  min_similarity: 0.85
]}
How it works
	Parse — Code.string_to_quoted/2 on every .ex/.exs file (parallel,
with per-file timeout)
	Normalize — strip line/column metadata → rename variables to positional
placeholders ($0, $1) → optionally abstract literals → optionally
flatten pipes → sort struct/map fields
	Fingerprint — walk every subtree above min_mass nodes, hash with
BLAKE2b; also generate sliding windows over module-level sibling sequences
and compute structural sub-hashes for fuzzy candidate pruning
	Detect — group by hash (Type I/II); use inverted index on sub-hashes +
Jaccard similarity + tree edit distance for Type III
	Filter — prune nested clones, keep the largest match per location
	Suggest — anti-unify each clone pair to compute the common structure,
generate extract-function/macro/behaviour suggestions

Part of Elixir Vibe
ExDNA finds duplicated Elixir code by structure and computes the canonical extraction for each clone family.
It is one building block of a larger stack — tools that make AI-generated
software checkable: structural search, dependence analysis, duplication and
slop detection, session replay, and ecosystem-wide code search. See the
Elixir Vibe organization for the rest, and
Building Blocks for the Future Web
for the thesis, architecture, and roadmap that tie them together.
License
MIT


  

    LICENSE


MIT License

Copyright (c) 2026 Danila Poyarkov

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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Code duplication detector for Elixir, powered by native AST analysis.
ExDNA understands code structure, not just text. It normalizes variable names,
abstracts literals, and compares AST subtrees — so renamed copies and
near-miss clones are caught too. Each clone comes with a concrete refactoring
suggestion.
Quick start
report = ExDNA.analyze("lib/")
report.clones   #=> [%ExDNA.Detection.Clone{}, ...]
report.stats    #=> %{files_analyzed: 42, total_clones: 3, ...}
Clone types
	Type I — exact copies (modulo whitespace/comments)
	Type II — renamed variables and/or changed literals
	Type III — near-miss clones (similar structure ± edits)

Configuration
Pass options to analyze/1 or configure in .ex_dna.exs:
%{
  min_mass: 30,
  min_occurrences: 3,
  min_similarity: 0.85,
  paths: ["lib/"],
  ignore: ["lib/my_app_web/templates/**"]
}
See the README for the full option reference.
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        analyze(path_or_opts \\ [])

      


        Analyze files for code duplication.
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          @type path_or_paths() :: String.t() | [String.t()]
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          @spec analyze(path_or_paths() | keyword()) :: ExDNA.Report.t()


      


Analyze files for code duplication.
Accepts a path string, a list of path strings, or a keyword list of options.
Options
	:paths — list of file/directory paths to scan (default: ["lib/"])
	:min_mass — minimum AST node count for a fragment to be considered (default: 30)
	:min_occurrences - minimum number of code occurrences to label a clone (default: 2)
	:min_similarity — similarity threshold 0.0–1.0 (default: 1.0)
	:ignore — list of glob patterns to exclude
	:reporters — list of reporter modules (default: [ExDNA.Reporter.Console])

Examples
ExDNA.analyze("lib/")
ExDNA.analyze(["lib/", "test/"])
ExDNA.analyze(paths: ["lib/", "test/"], min_mass: 20)
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Pre-processes the AST to handle source comments that suppress clone detection.
ExDNA supports Credo-style comments:
# ex_dna:disable-for-this-file
# ex_dna:disable-for-next-line
# ex_dna:disable-for-previous-line
# ex_dna:disable-for-lines:3
When a suppression comment targets a function or macro definition, that
definition is stripped from the AST before fingerprinting.
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        strip_suppressed(ast, ignored_lines)

      


        Remove function and macro definitions whose line is suppressed.



    


    
      
        suppressed_lines(source)

      


        Returns suppressed lines from ExDNA config comments in source.
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          @spec strip_suppressed(Macro.t(), MapSet.t(pos_integer()) | :all) :: Macro.t()


      


Remove function and macro definitions whose line is suppressed.
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          @spec suppressed_lines(String.t()) :: MapSet.t(pos_integer()) | :all


      


Returns suppressed lines from ExDNA config comments in source.
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Computes the anti-unification (most specific generalization) of two ASTs.
Given two AST fragments, anti-unification finds the largest common structure
and replaces every position where the trees diverge with a hole — a
generated variable. The result is the pattern that, when the holes are filled
with the right values, reconstructs either original.
This directly produces the shape of a function that could replace both
fragments: the common structure becomes the body, and the holes become
parameters.
Example
iex> a = quote do: Enum.map(list, fn x -> x * 2 end)
iex> b = quote do: Enum.map(items, fn y -> y * 3 end)
iex> {pattern, holes} = ExDNA.AST.AntiUnifier.anti_unify(a, b)
iex> length(holes)
3
Each hole is %{var: atom, values: [left_ast, right_ast]}.
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        Compute the anti-unification of two AST fragments.
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          @type hole() :: %{var: atom(), values: [Macro.t()]}


      



  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: {Macro.t(), [hole()]}
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          @spec anti_unify(Macro.t(), Macro.t()) :: result()


      


Compute the anti-unification of two AST fragments.
Returns {generalized_ast, holes} where holes are the positions that differ.

  


        

      


  

    
ExDNA.AST.ClauseGrouper 
    



      
Groups consecutive function clauses with the same name/arity into synthetic
compound nodes so the fingerprinter can detect duplicated multi-clause functions.
Also groups delegation wrappers with their target clause. A delegation is when
a lower-arity clause simply calls the same function with extra default arguments:
def fetch(id), do: fetch(id, [])
def fetch(id, opts) do ... end
These are grouped into a single __ex_dna_grouped_def__ block so the fingerprinter
can detect duplicated wrapper+body patterns across modules.
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        group(ast)

      


        Walk the AST and group consecutive function clauses inside module bodies.
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          @spec group(Macro.t()) :: Macro.t()


      


Walk the AST and group consecutive function clauses inside module bodies.

  


        

      


  

    
ExDNA.AST.EditDistance 
    



      
Computes structural similarity between two ASTs using a simplified
tree edit distance.
Instead of a full Zhang-Shasha algorithm (O(n²m²)), we use a top-down
recursive approach that is O(n·m) in practice for typical Elixir ASTs.
It computes the number of matching nodes and derives a similarity score.
The similarity is 2 * matching_nodes / (size_a + size_b), yielding
a value between 0.0 (completely different) and 1.0 (identical).
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        matching_nodes(same, same)

      


        Count the number of structurally matching nodes between two ASTs.



    


    
      
        similarity(ast_a, ast_b)

      


        Compute similarity between two ASTs, returning a float 0.0–1.0.
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          @spec matching_nodes(Macro.t(), Macro.t()) :: non_neg_integer()


      


Count the number of structurally matching nodes between two ASTs.
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          @spec similarity(Macro.t(), Macro.t()) :: float()


      


Compute similarity between two ASTs, returning a float 0.0–1.0.

  


        

      


  

    
ExDNA.AST.Fingerprint 
    



      
Computes structural fingerprints (hashes) for AST subtrees.
Every subtree whose mass (node count) meets the threshold is hashed.
Two normalized ASTs with the same hash are structurally identical clones.
Each fragment also carries a set of lightweight sub-hashes from its child
subtrees, computed during the same walk, for efficient Jaccard-based
fuzzy candidate pruning in ExDNA.Detection.Fuzzy.
Sliding windows over sibling sequences in module bodies are fingerprinted
to catch clones that span multiple adjacent statements.
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        compute_hash(normalized_ast)

      


        Compute a deterministic hash for a normalized AST.



    


    
      
        fragments(ast, file, min_mass, opts \\ [])

      


        Walk an AST and return all subtree fragments that meet min_mass.



    


    
      
        mass(list)

      


        Count the number of AST nodes in a tree (its "mass").
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          @type fragment() :: %{
  hash: hash(),
  mass: pos_integer(),
  ast: Macro.t(),
  file: String.t(),
  line: pos_integer(),
  sub_hashes: MapSet.t(integer())
}
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          @type hash() :: binary()
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          @spec compute_hash(Macro.t()) :: hash()


      


Compute a deterministic hash for a normalized AST.
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          @spec fragments(Macro.t(), String.t(), pos_integer(), keyword()) :: [fragment()]


      


Walk an AST and return all subtree fragments that meet min_mass.
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          @spec mass(Macro.t()) :: non_neg_integer()


      


Count the number of AST nodes in a tree (its "mass").
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Normalizes Elixir AST for structural comparison.
Transforms an AST so that structurally equivalent code produces identical
output regardless of variable names, metadata, or (optionally) literal values.
All normalizations are performed in at most two AST traversals:
Pass 1 (always, single fused walk):
	Metadata stripping — removes line numbers, columns, counters, and
other compiler metadata from every node.
	Boolean operator canonicalization — &&/||/! are rewritten to
and/or/not so stylistic choice between short-circuit and keyword
operators doesn't affect comparison.
	Sigil expansion — ~w(foo bar)a is expanded to [:foo, :bar] (and
likewise for string modifiers) so sigil word-lists match their literal
equivalents.
	Pipe normalization (optional) — x |> f() is rewritten to f(x).
	Variable normalization — replaces variable names with positional
placeholders (:$0, :$1, …) based on first-occurrence order.

Pass 2 (abstract mode only, single recursive walk):
	Literal abstraction — replaces concrete literals with type-tagged
placeholders to detect Type-II clones.
	Map/struct field sorting — sorts key-value pairs so that
%{b: 1, a: 2} and %{a: 2, b: 1} produce the same hash.
	Guard abstraction — in when clauses, replaces all function/macro
call names with a :__guard__ placeholder so that
when is_binary(x) and when is_atom(x) produce the same hash.
Covers all Kernel guards, Erlang BIF guards, defguard macros,
and library guards like Integer.is_even/1.
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        normalize(ast, opts \\ [])

      


        Normalize an AST fragment.



    


    
      
        normalize_variables(ast)

      


        Replace all variable names with positional placeholders based on binding order.



    


    
      
        strip_metadata(ast)

      


        Remove all metadata from every AST node, keeping only structural shape.
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          @type option() ::
  {:literal_mode, :keep | :abstract}
  | {:normalize_pipes, boolean()}
  | {:normalize_variables, boolean()}
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          @spec normalize(Macro.t(), [option()]) :: Macro.t()


      


Normalize an AST fragment.
Options
	:literal_mode — :keep preserves literal values (Type-I detection),
:abstract replaces them with placeholders (Type-II detection).
Defaults to :keep.
	:normalize_pipes — when true, convert pipe chains to nested calls
so x |> f() matches f(x). Defaults to false.
	:normalize_variables — when true, replace variable names with
positional placeholders. Defaults to true.
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          @spec normalize_variables(Macro.t()) :: Macro.t()


      


Replace all variable names with positional placeholders based on binding order.
foo + bar and x + y both become :"$0" + :"$1".
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          @spec strip_metadata(Macro.t()) :: Macro.t()


      


Remove all metadata from every AST node, keeping only structural shape.
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Normalizes pipe operators to nested function calls.
x |> foo() |> bar(1) becomes bar(foo(x), 1).
This ensures that stylistic choices between pipe chains and nested calls
don't prevent clone detection.
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        normalize(ast)

      


        Convert all pipe expressions in an AST to nested function calls.
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          @spec normalize(Macro.t()) :: Macro.t()


      


Convert all pipe expressions in an AST to nested function calls.
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Persistent cache for fingerprinted AST fragments.
Stores %{file_path => %{mtime: integer(), fragments: term(), ast: Macro.t() | nil}}
to disk. On subsequent runs, only files whose mtime has changed need to be
re-parsed and fingerprinted.
The cache is invalidated when config fields that affect fingerprint output change.
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        build_entry(file, fragments, ast \\ nil)

      


        Build a cache entry for a single file with its current mtime.



    


    
      
        config_hash(config)

      


        Compute a fingerprint of config fields that affect cached fragments.



    


    
      
        default_path()

      


        Default cache file path (relative to the project root).



    


    
      
        file_mtime(file)

      


        Get the modification time of a file as a POSIX timestamp.



    


    
      
        merge(cached, fresh_by_file, all_files)

      


        Merge fresh fragments into the cache, dropping entries for files
that no longer exist on disk.



    


    
      
        read(path \\ default_path(), config_hash \\ <<>>)

      


        Read cached entries from disk. Returns an empty map if the file is missing,
corrupt, config has changed, or was written by an incompatible cache version.



    


    
      
        stale_files(files, cached_entries)

      


        Return the subset of files whose mtime differs from the cached value
(or that aren't in the cache at all).
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        Write entries to the cache file.
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          @type entries() :: %{required(String.t()) => entry()}
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          @type entry() :: %{mtime: integer(), fragments: term(), ast: Macro.t() | nil}
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          @spec build_entry(String.t(), term(), Macro.t() | nil) :: entry()


      


Build a cache entry for a single file with its current mtime.

  



  
    
      
    
    
      config_hash(config)



        
          
        

    

  


  

      

          @spec config_hash(ExDNA.Config.t()) :: binary()


      


Compute a fingerprint of config fields that affect cached fragments.
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          @spec default_path() :: String.t()


      


Default cache file path (relative to the project root).

  



  
    
      
    
    
      file_mtime(file)



        
          
        

    

  


  

      

          @spec file_mtime(String.t()) :: integer()


      


Get the modification time of a file as a POSIX timestamp.

  



  
    
      
    
    
      merge(cached, fresh_by_file, all_files)



        
          
        

    

  


  

      

          @spec merge(entries(), entries(), [String.t()]) :: entries()


      


Merge fresh fragments into the cache, dropping entries for files
that no longer exist on disk.

  



    

    

  
    
      
    
    
      read(path \\ default_path(), config_hash \\ <<>>)



        
          
        

    

  


  

      

          @spec read(String.t(), binary()) :: entries()


      


Read cached entries from disk. Returns an empty map if the file is missing,
corrupt, config has changed, or was written by an incompatible cache version.

  



  
    
      
    
    
      stale_files(files, cached_entries)



        
          
        

    

  


  

      

          @spec stale_files([String.t()], entries()) :: [String.t()]


      


Return the subset of files whose mtime differs from the cached value
(or that aren't in the cache at all).

  



    

    

  
    
      
    
    
      write(entries, path \\ default_path(), config_hash \\ <<>>)



        
          
        

    

  


  

      

          @spec write(entries(), String.t(), binary()) :: :ok | {:error, term()}


      


Write entries to the cache file.

  


        

      


  

    
ExDNA.Compiler 
    



      
A Mix.Task.Compiler that runs clone detection incrementally.
On first run every source file is parsed, fingerprinted, and cached.
On subsequent compilations only files that changed (by mtime) are
re-analyzed; the rest is loaded from the cache.
Setup
Add :ex_dna to the compilers list in your mix.exs:
def project do
  [compilers: Mix.compilers() ++ [:ex_dna]]
end
The cache is stored in .ex_dna_cache and should be added to .gitignore.

      




  

    
ExDNA.Config 
    



      
Configuration for ExDNA.
Options can be provided in three layers (later wins):
	Built-in defaults
	.ex_dna.exs config file in the project root
	Keyword options passed to ExDNA.analyze/1 or CLI flags

Config file
Create .ex_dna.exs in your project root:
%{
  min_mass: 25,
  min_occurrences: 3,
  ignore: ["lib/my_app_web/templates/**"],
  excluded_macros: [:schema, :pipe_through, :plug],
  normalize_pipes: true
}
The file is evaluated with Code.eval_file/1 and must return a map.
Advanced tuning
	:max_window_size — maximum number of consecutive sibling functions
combined into a single fingerprint for cross-module clone detection.
Higher values catch clones spanning more adjacent functions at the cost
of more fragments to compare. Must be ≥ 2. Default: 4.

	:mass_tolerance — maximum relative size difference allowed between
two fragments for Type-III (fuzzy) comparison. A value of 0.3 means
fragments are compared only if the smaller is at least 70% the size of
the larger. Raise toward 0.5 to catch clones between thin wrappers
and fat implementations. Must be in (0.0, 1.0]. Default: 0.3.
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          @type literal_mode() :: :keep | :abstract


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %ExDNA.Config{
  excluded_macros: [atom()],
  ignore: [String.t()],
  ignored_attributes: [atom()],
  literal_mode: literal_mode(),
  mass_tolerance: float(),
  max_module_forms: pos_integer(),
  max_window_size: pos_integer(),
  min_fuzzy_mass: pos_integer() | nil,
  min_mass: pos_integer(),
  min_occurrences: pos_integer(),
  min_similarity: float(),
  normalize_pipes: boolean(),
  output_file: String.t() | nil,
  parse_timeout: pos_integer(),
  paths: [String.t()],
  reporters: [module()]
}
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      default(key)



        
          
        

    

  


  

      

          @spec default(atom()) :: term()
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          @spec new(keyword()) :: t()


      



  


        

      


  

    
ExDNA.Credo 
    



      
Basics
This check is disabled by default.
Learn how to enable it via .credo.exs.
This check has a base priority of higher and works with any version of Elixir.
Explanation
Code should not be copy-pasted in a codebase when there is room to
abstract the copied functionality in a meaningful way.
ExDNA detects three types of clones:
	Type I — exact copies (modulo whitespace/comments)
	Type II — same structure with renamed variables or different literals
	Type III — near-miss clones (similar structure with minor edits)

Each clone comes with a refactoring suggestion: extract function,
extract macro, or extract behaviour.
Run mix ex_dna.explain N for a detailed breakdown of any clone.
Check-Specific Parameters
Use the following parameters to configure this check:
:min_mass
  Minimum AST node count for a code fragment to be considered.
This parameter defaults to 30.
:min_occurrences
  Minimum number of code occurrences to label a clone
This parameter defaults to 2.
:literal_mode
  keep for exact clones only (Type-I), abstract to also detect renamed-variable clones (Type-II).
This parameter defaults to :keep.
:excluded_macros
  List of macro names whose bodies are skipped entirely (e.g. [:schema, :pipe_through]).
This parameter defaults to [].
:normalize_pipes
  When true, x |> f() and f(x) are treated as identical.
This parameter defaults to false.
:min_similarity
  Similarity threshold for near-miss clones (0.0–1.0). Values below 1.0 enable Type-III detection.
This parameter defaults to 1.0.
:paths
  Files or directories to analyze. Defaults to ExDNA's CLI default: lib/.
This parameter defaults to ["lib/"].
:ignore
  Glob patterns to exclude from analysis.
This parameter defaults to [].
General Parameters
Like with all checks, general params can be applied.
Parameters can be configured via the .credo.exs config file.
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        Initializes ExDNA as a Credo plugin.
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Initializes ExDNA as a Credo plugin.
Registers the duplication check and disables the built-in DuplicatedCode.
Plugin params are forwarded as check params:
plugins: [{ExDNA.Credo, [min_mass: 40, literal_mode: :abstract]}]

  


        

      


  

    
ExDNA.Detection.Clone 
    



      
Represents a detected code clone — a group of structurally identical fragments.
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        from_fragments(frags, type)

      


        Build a clone from a group of matching fragments.
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          @type clone_type() :: :type_i | :type_ii | :type_iii


      



  



  
    
      
    
    
      fragment_location()



        
          
        

    

  


  

      

          @type fragment_location() :: %{
  file: String.t(),
  line: pos_integer(),
  ast: Macro.t(),
  mass: pos_integer()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %ExDNA.Detection.Clone{
  behaviour_suggestion: map() | nil,
  fragments: [fragment_location()],
  hash: binary() | nil,
  mass: pos_integer(),
  similarity: float() | nil,
  source_snippets: [String.t()],
  suggestion: map() | nil,
  type: clone_type()
}
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      from_fragments(frags, type)



        
          
        

    

  


  

      

          @spec from_fragments([map()], clone_type()) :: t()


      


Build a clone from a group of matching fragments.
Source snippets are computed eagerly since every surviving clone
will have them accessed by reporters and stats.

  


        

      


  

    
ExDNA.Detection.Detector 
    



      
Orchestrates the clone detection pipeline.
	Collect files matching the configured paths/globs.
	Parse each file into an AST.
	Extract fingerprinted fragments from every AST.
	Group fragments by hash — groups of 2+ are clones.
	Filter out nested/overlapping clones.
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        run(config)

      


        Run detection for the given config. Returns a list of Clone structs.



    


    
      
        run(config, file_ast_pairs)

      


        Run detection on pre-parsed ASTs.
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          @spec run(ExDNA.Config.t()) :: {[ExDNA.Detection.Clone.t()], non_neg_integer()}


      


Run detection for the given config. Returns a list of Clone structs.

  



  
    
      
    
    
      run(config, file_ast_pairs)



        
          
        

    

  


  

      

          @spec run(ExDNA.Config.t(), [
  {String.t(), Macro.t()} | {String.t(), Macro.t(), String.t()}
]) ::
  {[ExDNA.Detection.Clone.t()], non_neg_integer()}


      


Run detection on pre-parsed ASTs.
Accepts a list of {filename, ast} or {filename, ast, source} tuples
(e.g. from Credo's ETS cache) and skips parsing entirely.

  


        

      


  

    
ExDNA.Detection.Filter 
    



      
Prunes overlapping and nested clones.
When a large subtree is a clone, all its sub-subtrees will also match.
We keep only the largest non-overlapping clone per file location.
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        prune_nested(clones)

      


        Remove clones whose fragment locations are all contained within a larger clone's fragments.
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          @spec prune_nested([ExDNA.Detection.Clone.t()]) :: [ExDNA.Detection.Clone.t()]


      


Remove clones whose fragment locations are all contained within a larger clone's fragments.

  


        

      


  

    
ExDNA.Detection.Fuzzy 
    



      
Type-III (near-miss) clone detection.
Uses an inverted index on structural sub-hashes for candidate-pair
generation, with MinHash acceleration for large posting lists.
Each fragment carries a set of lightweight sub-hashes from its child
subtrees (computed during fingerprinting). The inverted index identifies
all pairs sharing at least one sub-hash. Small posting lists use exact
Jaccard similarity as a pre-filter; large ones (above @lsh_cutover)
switch to an O(k) MinHash estimate, avoiding quadratic blowup without
the recall loss of a hard posting-list cap.
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        detect(fragments, min_similarity, exact_hashes, opts \\ [])

      


        Find Type-III clones from a list of fragments at the given similarity threshold.
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          @type fuzzy_opts() :: [mass_tolerance: float(), normalizer_opts: keyword()]
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      detect(fragments, min_similarity, exact_hashes, opts \\ [])



        
          
        

    

  


  

      

          @spec detect([map()], float(), MapSet.t(), fuzzy_opts()) :: [
  ExDNA.Detection.Clone.t()
]


      


Find Type-III clones from a list of fragments at the given similarity threshold.

  


        

      


  

    
ExDNA.Detection.Grouper 
    



      
Groups clones by the directories they span so reporters can produce
higher-level summaries.
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        group(clones)

      


        Group clones by the set of parent directories involved in each clone.
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          @type group() :: %{
  key: tuple(),
  directories: [String.t()],
  clones: [grouped_clone()],
  total_mass: non_neg_integer()
}
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          @type grouped_clone() :: %{clone: ExDNA.Detection.Clone.t(), index: pos_integer()}
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          @type ordered_item() :: {:group, group()} | {:clone, grouped_clone()}


      



  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  groups: [group()],
  ungrouped: [grouped_clone()],
  ordered: [ordered_item()]
}
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          @spec group([ExDNA.Detection.Clone.t()]) :: result()


      


Group clones by the set of parent directories involved in each clone.
Only directory sets shared by 2 or more clones form a group. Clones
with unique directory sets stay ungrouped.

  


        

      


  

    
ExDNA.Detection.LSH 
    



      
Locality-Sensitive Hashing for fast approximate nearest-neighbor search
on sub-hash sets.
Computes MinHash signatures and uses banding to find candidate fragment
pairs with high Jaccard similarity without quadratic pairwise comparison.
How it works
	MinHash — for each fragment's sub-hash set, compute k minimum
hash values under k different hash functions (simulated via seeds).
The probability that two signatures agree at a position equals their
exact Jaccard similarity.

	Banding — split the k-length signature into b bands of r
rows each. Two fragments become candidates if they match on all rows
in any band. This creates an S-curve acceptance probability:
P(candidate) = 1 - (1 - J^r)^b
where J is Jaccard similarity. The inflection point sits at
approximately (1/b)^(1/r).

	Parameter selection — optimal_params/1 picks (b, r) so the
S-curve inflection is near the desired similarity threshold, keeping
the total hash count between 16 and 64.
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        candidate_pairs(indexed_signatures, num_bands, rows_per_band)

      


        Find candidate pairs using LSH banding.



    


    
      
        optimal_params(threshold)

      


        Compute (num_bands, rows_per_band) that place the LSH S-curve inflection
point near threshold.



    


    
      
        signature(sub_hashes, num_hashes)

      


        Compute a MinHash signature for a set of sub-hashes.
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          @spec candidate_pairs(
  [{non_neg_integer(), [non_neg_integer()]}],
  pos_integer(),
  pos_integer()
) ::
  MapSet.t()


      


Find candidate pairs using LSH banding.
Accepts a list of {index, signature} tuples and returns a MapSet of
{i, j} pairs (where i < j) that collided in at least one band.

  



  
    
      
    
    
      optimal_params(threshold)



        
          
        

    

  


  

      

          @spec optimal_params(float()) :: {pos_integer(), pos_integer()}


      


Compute (num_bands, rows_per_band) that place the LSH S-curve inflection
point near threshold.
The inflection point of the banding S-curve is (1/b)^(1/r). We search
the parameter space for the pair that minimizes distance to the target
while keeping total hashes in a practical range.
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          @spec signature(MapSet.t(), pos_integer()) :: [non_neg_integer()] | nil


      


Compute a MinHash signature for a set of sub-hashes.
Returns nil for empty sets (these fragments cannot participate in
fuzzy matching).

  


        

      


  

    
ExDNA.LSP 
    



      
Language Server Protocol server for ExDNA.
Pushes code clone diagnostics to editors via the standard LSP protocol.
Runs alongside other LSP servers (e.g., Expert) — editors like Neovim
and VS Code support multiple servers per filetype.
Requires the optional gen_lsp dependency.
Usage
mix ex_dna.lsp
Or configure in your editor as a command: mix ex_dna.lsp
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ExDNA.Refactor.BehaviourSuggestion 
    



      
Detects clone groups where the same function is implemented identically
across multiple modules, suggesting a behaviour extraction.
A behaviour is suggested when 2+ clones have fragments from different
modules, and each fragment is a def with the same function name and arity.
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        t()
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        analyze(clones, file_asts \\ %{})

      


        Analyze a list of clones and attach behaviour suggestions where appropriate.



    


    
      
        suggest(clone, file_asts \\ %{})

      


        Generate a behaviour suggestion for a single clone, or nil.
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          @type t() :: %ExDNA.Refactor.BehaviourSuggestion{
  callback_arity: non_neg_integer(),
  callback_name: atom(),
  modules: [String.t()]
}
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      analyze(clones, file_asts \\ %{})



        
          
        

    

  


  

      

          @spec analyze([ExDNA.Detection.Clone.t()], %{required(String.t()) => Macro.t()}) :: [
  ExDNA.Detection.Clone.t()
]


      


Analyze a list of clones and attach behaviour suggestions where appropriate.
Accepts an optional map of %{file_path => ast} to resolve module names
without re-reading files from disk.

  



    

  
    
      
    
    
      suggest(clone, file_asts \\ %{})



        
          
        

    

  


  

      

          @spec suggest(ExDNA.Detection.Clone.t(), %{required(String.t()) => Macro.t()}) ::
  t() | nil


      


Generate a behaviour suggestion for a single clone, or nil.

  


        

      


  

    
ExDNA.Refactor.MacroSuggestion 
    



      
Detects clone groups that should be refactored into macros rather than functions.
A macro is suggested when a clone group has 3+ fragments that are all
module-level constructs (not inside a def) and contain struct literals
or DSL calls like field :name, :string or pipe_through [:browser].
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        Returns true if the clone group qualifies for a macro extraction suggestion.



    


    
      
        macro_name(clone)

      


        Generate a macro name from a clone's fragments.
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          @spec macro_candidate?(ExDNA.Detection.Clone.t()) :: boolean()


      


Returns true if the clone group qualifies for a macro extraction suggestion.
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          @spec macro_name(ExDNA.Detection.Clone.t()) :: String.t()


      


Generate a macro name from a clone's fragments.

  


        

      


  

    
ExDNA.Refactor.Suggestion 
    



      
Generates refactoring suggestions from detected clones.
Uses anti-unification to find the common structure between clone fragments,
then proposes an extracted function whose parameters are the "holes" —
the positions where the fragments diverge.
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        Generate a refactoring suggestion for a clone group.
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          @type kind() :: :extract_function | :extract_macro
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          @type t() :: %ExDNA.Refactor.Suggestion{
  body: String.t(),
  call_sites: [%{file: String.t(), line: pos_integer(), call: String.t()}],
  kind: kind(),
  name: String.t(),
  occurrence_count: non_neg_integer() | nil,
  params: [atom()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      suggest(clone)



        
          
        

    

  


  

      

          @spec suggest(ExDNA.Detection.Clone.t()) :: t() | nil


      


Generate a refactoring suggestion for a clone group.
Takes the first two fragments, anti-unifies them, and builds a function
extraction suggestion. When there are zero holes the suggestion is a
simple extract; when there are holes they become function parameters.

  


        

      


  

    
ExDNA.Report 
    



      
Analysis results: detected clones and summary statistics.
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          @type stats() :: %{
  files_analyzed: non_neg_integer(),
  total_clones: non_neg_integer(),
  total_duplicated_lines: non_neg_integer(),
  type_i_count: non_neg_integer(),
  type_ii_count: non_neg_integer(),
  type_iii_count: non_neg_integer(),
  detection_time_ms: non_neg_integer()
}
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          @type t() :: %ExDNA.Report{
  clones: [ExDNA.Detection.Clone.t()],
  config: ExDNA.Config.t(),
  stats: stats()
}
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          @spec new([ExDNA.Detection.Clone.t()], ExDNA.Config.t(), keyword()) :: t()


      



  


        

      


  

    
ExDNA.Reporter behaviour
    



      
Behaviour for ExDNA output reporters.

      


      
        Summary


  
    Callbacks
  


    
      
        report(t)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      report(t)



        
          
        

    

  


  

      

          @callback report(ExDNA.Report.t()) :: :ok


      



  


        

      


  

    
ExDNA.Reporter.Console 
    



      
Pretty-prints clone detection results to the terminal.
Inspired by Credo's output style — scannable by humans and parseable by LLMs.

      




  

    
ExDNA.Reporter.HTML 
    



      
Generates a self-contained HTML report file for clone detection results.
Writes ex_dna_report.html to the current directory.

      




  

    
ExDNA.Reporter.JSON 
    



      
Outputs clone detection results as JSON to stdout.
Designed for CI pipelines and LLM consumption.

      




  

    
ExDNA.Reporter.SARIF 
    



      
Outputs clone detection results in SARIF 2.1.0 format.
SARIF (Static Analysis Results Interchange Format) is an OASIS standard
supported by GitHub Code Scanning, VS Code, and other security/quality tools.
Writes ex_dna.sarif to the current directory.

      




  

    
mix ex_dna 
    



      
Scans your project for duplicated code blocks using AST analysis.
$ mix ex_dna
$ mix ex_dna lib/my_app/accounts
$ mix ex_dna --min-mass 20 --literal-mode abstract
$ mix ex_dna --min-similarity 0.85

Command-line options
	--min-mass — minimum AST node count (default: 30)
	--min-occurrences — minimum number of code occurrences to report a clone (default: 2)
	--min-similarity — similarity threshold 0.0–1.0 (default: 1.0).
Values below 1.0 enable Type-III near-miss detection.
	--max-window-size — max consecutive sibling functions combined into
a single fingerprint (default: 4). Raise to catch larger cross-module clones.
	--mass-tolerance — max relative size difference for Type-III comparison,
0.0–1.0 (default: 0.3). Raise to compare fragments of more different sizes.
	--min-fuzzy-mass — minimum AST node count for Type-III candidates
(default: min_mass * 2).
	--max-module-forms — max top-level module forms eligible for sibling
window detection (default: 200).
	--literal-mode — keep (Type-I only) or abstract (also Type-II). Default: keep
	--normalize-pipes — treat x |> f() the same as f(x). Default: false
	--exclude-macro — macro name to skip during analysis (repeatable).
Common: schema, pipe_through, plug
	--ignore-attribute — additional attribute name to ignore (repeatable).
Documentation/type attributes (moduledoc, doc, type, spec, etc.)
are ignored by default. Use this for project-specific noise.
	--ignore — glob pattern to exclude (repeatable)
	--format — output format: console (default), json, html, or sarif
	--output — output file for html or sarif reports
	--max-clones — maximum allowed clones. Exits with code 1 only when
exceeded. Useful for gradual adoption in brownfield projects.

Exits with code 1 if clones are found (or exceed --max-clones).

      




  

    
mix ex_dna.explain 
    



      
Deep-dive into a specific clone, showing the anti-unification result,
the common structure, the divergence points (holes), and the suggested
refactoring.
$ mix ex_dna.explain 1
$ mix ex_dna.explain 1 --min-mass 10
$ mix ex_dna.explain 1 lib/my_app --exclude-macro schema

The clone number comes from mix ex_dna output.

      




  

    
mix ex_dna.lsp 
    



      
Starts the ExDNA Language Server Protocol server over stdio.
$ mix ex_dna.lsp

Configure your editor to run this command as an LSP server.
It pushes code clone diagnostics alongside your primary Elixir
LSP (e.g., Expert, ElixirLS).
Requires the optional gen_lsp dependency:
{:gen_lsp, "~> 0.11"}
Neovim (nvim-lspconfig)
vim.lsp.config('ex_dna', {
  cmd = { 'mix', 'ex_dna.lsp' },
  root_markers = { 'mix.exs' },
  filetypes = { 'elixir' },
})
VS Code (settings.json)
Use a generic LSP extension and point it at mix ex_dna.lsp.
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