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    native_artifact

An Elixir library in development for consuming and producing precompiled NIF
bundles through one manifest, compatibility, download and installation contract.
Status: P0's HTTP prerequisite passed; P1 core and local installation are implemented.
This includes bounded Manifest v1 validation, explicit targets, compatibility
resolution, inspectable plans, safe archive extraction and transactional local
installation. Downloading, caching, runtime target detection, build execution,
NIF loading, Mix integration and publishing remain pending. This is not a
released Hex package.
The approved implementation plan is Agent Note
3e033364-8c40-403b-804a-82da575ae71a, revision 1. It requires P0's upstream
HTTP contract and published dependency cold-bootstrap gate before P1–P4 proceed.
The planned HTTP implementation is exclusively http_fetch; there is no fallback
to :httpc, curl or source compilation.
The HTTP fix for http_fetch#145
has shipped and the package now uses the published 0.21.19 dependency cohort.
Public-API loopback tests cover its header budgets, CONNECT/TLS and deadlines.
The locked dependency closure compiled without native build tools on
Elixir 1.18.4 / OTP 27; online HTTPS and network-disabled local verification passed.
See the current HTTP evidence and remaining gates and
bootstrap harness.
Contracts
	Manifest v1 and
JSON Schema.
	Explicit targets and structured errors.
	Pure resolution, plans and local execution.
	Bounded local archive extraction and
transactional installation.
	Illustrative manifest: fake sizes/digests and
reserved example.invalid URLs; not an installable artifact.

Candidate platforms are Linux x86_64/aarch64 with glibc or musl, and macOS
x86_64/aarch64. None has completed runtime certification. The proposed minimums
(glibc 2.28, musl 1.2.5, macOS 13), OTP 27–29 matrix, C/C++/Rust/Zig fixtures,
NixOS load test, toolchain-free consumer and movable offline Release remain
unverified acceptance gates.
Local checks
Requires Elixir 1.18 or newer and OTP 27 or newer. Run mix deps.get first to
obtain the locked published HTTP dependencies. The package declares http_fetch
with runtime: false; the HTTP contract tests explicitly start it before use.
mix format --check-formatted
mix compile --warnings-as-errors
mix test

The integrated suite passes all 133 tests across Elixir 1.18–1.19 and OTP 27–28;
formatting and compilation with warnings as errors also pass. On Linux aarch64,
Elixir 1.18.4 / OTP 27, all non-HTTP tests pass with networking disabled and
native build tools absent, and the HTTP contract tests pass with OTP 27 and OTP 28
TLS alert compatibility. These checks do not certify a NIF or any production platform.
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Contracts for managing precompiled NIF bundles.
Explicit targets, bounded Manifest v1 validation and pure resolution/planning
and verified local installation are implemented. Plans perform no I/O; local
execution revalidates their complete snapshots. Downloads, caches, source build
execution and Mix integration remain pending. No platform has completed runtime
certification.
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    Functions
  


    
      
        install(plan, opts \\ [])

      


        Executes a consistent precompiled plan using supplied local archive bytes.



    


    
      
        plan(manifest, opts \\ [])

      


        Builds a pure, inspectable plan from pinned metadata and explicit evidence.
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      install(plan, opts \\ [])



        
          
        

    

  


  

      

          @spec install(NativeArtifact.Plan.t(), keyword()) ::
  {:ok, map()} | {:error, NativeArtifact.Error.t()}


      


Executes a consistent precompiled plan using supplied local archive bytes.
Required :archive_path and :priv_dir are normalized absolute local paths;
:priv_dir must be an existing physical application-owned directory. Optional
:archive_limits and :timeout are forwarded to the local Installer. Selection,
mode and manifest limits come only from the freshly revalidated plan. Source
plans return :source_execution_pending without filesystem/build/network work.

  



    

  
    
      
    
    
      plan(manifest, opts \\ [])



        
          
        

    

  


  

      

          @spec plan(term(), keyword()) ::
  {:ok, NativeArtifact.Plan.t()} | {:error, NativeArtifact.Error.t()}


      


Builds a pure, inspectable plan from pinned metadata and explicit evidence.
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Bounded verification and staging extraction of one Manifest v1 NIF bundle.
This internal boundary takes an artifact's string-keyed metadata. The caller
remains responsible for complete manifest validation and target resolution.
extract/4 creates a new absolute staging directory below existing real
directories; it refuses symlink components and pre-existing destinations.
It neither installs/promotes files nor accesses a network or compiler.
Only strict USTAR regular files and necessary parent directories are accepted.
Gzip framing uses two bounded public-OTP inflation passes, including a
size-minus-one prefix check to reject ignored suffixes or additional members.
The complete tar spool is verified before any payload file is extracted.
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        default_limits()

      


        Finite default resource limits for local archive verification.



    


    
      
        extract(archive_path, artifact, staging_path, opts \\ [])

      


        Verifies a local .tar.gz and extracts its exact files into a new staging path.
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      default_limits()



        
          
        

    

  


  

Finite default resource limits for local archive verification.

  



    

  
    
      
    
    
      extract(archive_path, artifact, staging_path, opts \\ [])



        
          
        

    

  


  

      

          @spec extract(binary(), map(), binary(), keyword()) ::
  {:ok, map()} | {:error, NativeArtifact.Error.t()}


      


Verifies a local .tar.gz and extracts its exact files into a new staging path.
Returns directory, sorted relative files, entrypoint and pinned archive digest.
Positive integer options are the keys returned by default_limits/0.
Defaults cap compressed bytes at 256 MiB, payload at 1 GiB, tar overhead at
16 MiB, files at 4096, headers at 8192, directories at 4096 and work at 180 s.
Limits apply before writes; each inflation pass checks its output/deadline.
Failure removes only the staging tree created by this invocation.
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Structured failures shared by the planned native artifact lifecycle.
code identifies the failure boundary; details contains caller-owned data
such as a manifest field path or compatibility requirement. These errors never
select source compilation. Callers must redact credentials before logging
details, URLs or underlying transport errors.
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    Types
  


    
      
        code()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        codes()

      


        Returns the closed set of failure classifications in this contract.



    


    
      
        new(code, details \\ %{})

      


        Constructs a failure without raising, logging or selecting a recovery action.
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          @type code() ::
  :invalid_manifest
  | :unsupported_schema
  | :unsupported_artifact_kind
  | :unknown_target
  | :unsupported_target
  | :incompatible_artifact
  | :ambiguous_artifact
  | :artifact_not_found
  | :network_failed
  | :auth_failed
  | :tls_failed
  | :header_limit_exceeded
  | :checksum_mismatch
  | :unsafe_archive
  | :offline_cache_miss
  | :build_tool_missing
  | :load_failed
  | :invalid_configuration


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %NativeArtifact.Error{code: code(), details: map()}
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          @spec codes() :: [code()]


      


Returns the closed set of failure classifications in this contract.

  



    

  
    
      
    
    
      new(code, details \\ %{})



        
          
        

    

  


  

      

          @spec new(code(), map()) :: t()


      


Constructs a failure without raising, logging or selecting a recovery action.
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Transactional local-byte installation of an exact Manifest v1 artifact.
This internal boundary revalidates the complete manifest but does not resolve
runtime compatibility. It reads only a supplied local archive or a fully
verified existing installation. Network/cache access, native loading, source
compilation and Mix priv symlink handling are separate boundaries.
Files live under the physical application-owned priv_dir at
native/<package>/<package_version>/<artifact_id>/<archive_sha256>/, with a
separate payload/ directory and portable receipt.json. A unique sibling
staging tree is promoted only after all bytes, metadata and receipt are ready.

      


      
        Summary


  
    Functions
  


    
      
        install(manifest, artifact_id, archive_path, opts \\ [])

      


        Installs exact local bytes or reuses a completely verified immutable directory.



    





      


      
        Functions


        


    

  
    
      
    
    
      install(manifest, artifact_id, archive_path, opts \\ [])



        
          
        

    

  


  

      

          @spec install(NativeArtifact.Manifest.t() | map(), binary(), binary(), keyword()) ::
  {:ok, map()} | {:error, NativeArtifact.Error.t()}


      


Installs exact local bytes or reuses a completely verified immutable directory.
Required :priv_dir is an existing normalized physical absolute directory.
Optional :manifest_limits and :archive_limits pass finite supported limits
to those boundaries; :timeout bounds total local work (default 180,000 ms).
Returned absolute paths are conveniences; persisted receipt paths are relative.
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Bounded, fail-closed validation of pinned Manifest v1 metadata.
decode/2 rejects duplicate JSON object keys before validating the schema and
cross-references. validate/2 accepts already-decoded string-keyed JSON data.
Both return %Manifest{data: original_data} without creating atoms from input.
Validation performs no I/O and does not prove that an archive exists, its bytes
match, or its native code is compatible with a running system.
Options are positive integer limits: :max_manifest_bytes (4 MiB),
:max_depth (64 container levels), :max_nodes (100,000 values/object keys),
:max_artifacts (128), :max_files (4,096 across the manifest),
:max_archive_bytes (256 MiB per archive), and :max_unpacked_bytes
(1 GiB across the manifest). For validate/2, the byte limit applies to the
compact JSON representation; decode/2 also bounds the original input bytes.
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        t()

      


    





  
    Functions
  


    
      
        decode(json, opts \\ [])

      


        Decodes bounded UTF-8 JSON, rejecting duplicate object keys and invalid v1 metadata.



    


    
      
        validate(data, opts \\ [])

      


        Validates string-keyed JSON data without normalizing it or performing I/O.
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          @type t() :: %NativeArtifact.Manifest{data: %{required(String.t()) => term()}}
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      decode(json, opts \\ [])



        
          
        

    

  


  

      

          @spec decode(binary(), keyword()) :: {:ok, t()} | {:error, NativeArtifact.Error.t()}


      


Decodes bounded UTF-8 JSON, rejecting duplicate object keys and invalid v1 metadata.

  



    

  
    
      
    
    
      validate(data, opts \\ [])



        
          
        

    

  


  

      

          @spec validate(term(), keyword()) :: {:ok, t()} | {:error, NativeArtifact.Error.t()}


      


Validates string-keyed JSON data without normalizing it or performing I/O.
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Inspectable future actions for explicit precompiled or source consumption.
Planning is pure: it does not obtain files, invoke recipes or install anything.
new/2 accepts :evidence, optional :artifact_id and :manifest_limits.
:mode defaults to :precompiled; :source additionally requires an artifact
ID and declarative :build recipe. There is no automatic source fallback.
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        t()
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        new(manifest, opts \\ [])
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          @type t() :: %NativeArtifact.Plan{
  actions: term(),
  archive: term(),
  artifact: term(),
  artifact_id: term(),
  binding: term(),
  build: term(),
  evidence: term(),
  execution: term(),
  manifest: term(),
  manifest_limits: term(),
  mode: term(),
  rejections: term(),
  selector: term(),
  source_identity: term(),
  sources: term(),
  target: term()
}
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      new(manifest, opts \\ [])



        
          
        

    

  


  

      

          @spec new(term(), keyword()) :: {:ok, t()} | {:error, NativeArtifact.Error.t()}


      



  


        

      


  

    
NativeArtifact.Resolver 
    



      
Pure, deterministic resolution from pinned metadata and explicit evidence.
resolve/3 accepts a Manifest, decoded data, or JSON binary and an atom-keyed
evidence map. No path is read and no host information is inferred. Evidence
fields are :target (Target), :nif ({major, minor}), :erts,
:os_version, :libc_version, :vm_variant, :system_libraries, and
:binding. Missing values mean unknown evidence, never a compatible default.
All compatible baseline artifacts have equal priority. IDs sort diagnostics,
not preference; ties return ambiguous_artifact. The optional :artifact_id
selector narrows the candidates. :manifest_limits forwards Manifest limits.
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    Functions
  


    
      
        resolve(manifest, evidence, opts \\ [])
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      resolve(manifest, evidence, opts \\ [])



        
          
        

    

  


  

      

          @spec resolve(term(), map(), keyword()) ::
  {:ok, map()} | {:error, NativeArtifact.Error.t()}
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Explicit platform descriptions for the six proposed v0.1 targets.
new/1 accepts string-keyed data, never host information or a language-specific
triple. It performs no OS probing, process execution, network requests or atom
creation. An explicit target describes the intended BEAM, which can differ from
the physical machine (for example, an x86_64 BEAM under Rosetta).
These are candidate platform contracts, not a list of certified platforms.
Minimum OS/libc/ERTS versions and system-library requirements live in the
manifest's compatibility record and require later resolver/runtime checks.
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        nif_version()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(attrs)

      


        Validates an explicit target, deriving only fixed platform invariants.



    


    
      
        nif_compatible?(arg1, arg2)

      


        Tests only the conservative NIF API requirement: same major, required minor
no newer than runtime minor. It does not prove overall artifact compatibility.



    


    
      
        parse_nif_version(version)

      


        Parses an NIF API version without interpreting it as a decimal number.
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      nif_version()



        
          
        

    

  


  

      

          @type nif_version() :: {pos_integer(), non_neg_integer()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %NativeArtifact.Target{
  arch: :x86_64 | :aarch64,
  cpu_baseline: :x86_64 | :armv8_a,
  endianness: :little,
  libc: :glibc | :musl | :none,
  object_format: :elf | :mach_o,
  os: :linux | :macos,
  pointer_width: 64,
  source: :explicit
}
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      new(attrs)



        
          
        

    

  


  

      

          @spec new(map()) :: {:ok, t()} | {:error, NativeArtifact.Error.t()}


      


Validates an explicit target, deriving only fixed platform invariants.
os, arch and libc are required; unknown libc is never treated as GNU.
Optional invariant fields must match the selected platform exactly.

  



  
    
      
    
    
      nif_compatible?(arg1, arg2)



        
          
        

    

  


  

      

          @spec nif_compatible?(term(), term()) :: boolean()


      


Tests only the conservative NIF API requirement: same major, required minor
no newer than runtime minor. It does not prove overall artifact compatibility.

  



  
    
      
    
    
      parse_nif_version(version)



        
          
        

    

  


  

      

          @spec parse_nif_version(term()) ::
  {:ok, nif_version()} | {:error, NativeArtifact.Error.t()}


      


Parses an NIF API version without interpreting it as a decimal number.
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