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    Infusion

Infuse any API into Elixir: official-quality Elixir SDKs, generated from an
OpenAPI spec.
Status: early. Nothing is on Hex yet. Infusion already generates
complete SDKs for OpenAI, Stripe, GitHub, Twilio and Cloudflare that
compile without a single warning, and the generated GitHub SDK makes live
API calls. Streaming and pagination work; release prep is next.

$ mix infusion.gen https://raw.githubusercontent.com/openai/openai-openapi/main/openapi.yaml --name OpenAI
Generated OpenAI in openai_sdk/: 388 operations, 2272 schemas, 2754 files (5828 ms)

{:ok, completion} =
  OpenAI.Chat.create_completion(
    model: "gpt-5.5",
    messages: [%{role: "user", content: "Say hello"}]
  )

[%{message: %{content: text}}] = completion.choices

# Streaming, as a plain Elixir Stream of typed events
OpenAI.Chat.create_completion_stream!(model: "gpt-5.5", messages: messages)
|> Stream.flat_map(& &1.choices)
|> Enum.each(&IO.write(&1.delta.content || ""))

# Every item of a list, across pages, fetched as you read
GitHub.Repos.list_for_org_all!("elixir-lang", per_page: 100)
|> Enum.map(& &1.name)

# Typed structs in, typed errors out
case GitHub.Repos.get("elixir-lang", "elixir") do
  {:ok, %GitHub.Schemas.FullRepository{stargazers_count: stars}} -> stars
  {:error, %Infusion.Runtime.Error{type: :not_found}} -> nil
end
Why
Most API companies no longer write their SDKs by hand. They generate them
with Stainless, Fern or Speakeasy, and none of those support Elixir. So when
a new API ships, Python, TypeScript, Go and Java developers get an official
SDK on day one, and Elixir developers get nothing, or a community client
that falls behind.
The open-source generators that do target Elixir don't produce SDKs you can
use for a modern API. Measured on OpenAI's published spec (OpenAPI 3.1, 388
operations, 2,272 schemas):
		oapi_generator 0.4.0	OpenAPI Generator 7.17 (elixir)	Infusion
	Reads the spec	crashes	rejects it unless forced	yes, in about 6 s
	HTTP client	not generated: you write it	yes (Tesla)	yes (Req), with retries
	Union types (string or list of parts)	reduced to [map]	an empty struct	real unions, decoded
	Compiler warnings	n/a	n/a	0
	Streaming (SSE)	no	no	yes, as an Elixir Stream

The goal: SDKs good enough that an API company could ship them as its
official Elixir SDK.
Measured on five real specs
Every SDK below is generated from the vendor's own published spec and
compiles with zero warnings, checked by the test suite.
	API	Operations	Modules	Generated in	Compiled in
	OpenAI	388	2,750	4 s	3 min
	Stripe	612	1,771	3 s	1.6 min
	GitHub	1,281	3,054	9 s	2.6 min
	Twilio	197	239	0.5 s	7 s
	Cloudflare	3,778	10,253	13 s	3.7 min

Between them these specs cover OpenAPI 3.0 and 3.1, a 28 MB spec,
thousands of allOf/anyOf/oneOf, form-encoded bodies, multipart
uploads, per-operation servers and server variables. See
the spec survey.
Try it
Infusion isn't on Hex yet, so run it from a checkout:
$ git clone https://github.com/mandar1045/infusion && cd infusion
$ mix deps.get
$ mix infusion.gen path/or/url/to/openapi.json --name GitHub --runtime-path runtime
$ cd github_sdk && mix deps.get && mix compile

	Option	Default	
	--name	required	the base module, e.g. OpenAI
	--out	<name>_sdk	where the project is written
	--app	<name>_sdk	the OTP app name
	--version	0.1.0	the SDK's version
	--license	Apache-2.0	the SDK's license, for Hex
	--env-var	<NAME>_API_KEY	where the API key is read from
	--runtime-path		depend on a local infusion_runtime (needed until it's on Hex)

Anything in the spec Infusion can't represent is listed in
infusion_warnings.txt instead of turning into broken code.
Using a generated SDK
Path parameters are positional. Everything else the API takes is one map or
keyword list, and options for the call come last:
OpenAI.Models.retrieve("gpt-5.5")
OpenAI.Files.list(purpose: "batch", limit: 10)
OpenAI.Chat.create_completion(%{model: "gpt-5.5", messages: msgs}, timeout: 30_000)

OpenAI.Models.retrieve!("gpt-5.5")                     # raises Infusion.Runtime.Error
OpenAI.Models.retrieve("gpt-5.5", raw: true)           # {:ok, %Req.Response{}}, for headers
OpenAI.request(:get, "/brand/new/endpoint", %{x: 1})   # anything the spec doesn't describe yet
Responses decode into structs. Fields the API added after the SDK was
generated land in __extra__ instead of disappearing, and parameters the SDK
doesn't know about are still sent.
Configuration comes from the spec, then your config, then the call:
# config/runtime.exs
config :openai_sdk, api_key: System.fetch_env!("OPENAI_API_KEY"), max_retries: 5

# GitHub's spec declares no auth, so say how to send the token
config :github_sdk, auth: :bearer, api_key: {:env, "GITHUB_TOKEN"}
Errors are one struct for every SDK, so you handle them the same way
everywhere:
{:error, %Infusion.Runtime.Error{type: :rate_limit, status: 429, request_id: "req_..."}}
type is one of :bad_request, :authentication, :permission_denied,
:not_found, :conflict, :unprocessable_entity, :rate_limit,
:internal_server, :api_error, :timeout or :connection.
Retries work like the official SDKs: 2 retries on connection errors,
timeouts, 408, 409, 429 and 5xx, honouring retry-after-ms, retry-after
and x-should-retry, with capped exponential backoff and jitter. If the API
names an idempotency header, the key stays the same across retries.
Testing: point the SDK at a Req.Test stub.
# config/test.exs
config :openai_sdk, req_options: [plug: {Req.Test, OpenAI}]

# in a test
Req.Test.stub(OpenAI, &Req.Test.json(&1, %{"id" => "gpt-5.5", "object" => "model"}))
{:ok, %OpenAI.Schemas.Model{id: "gpt-5.5"}} = OpenAI.Models.retrieve("gpt-5.5")
Streaming: an operation that can answer with Server-Sent Events gets a
_stream variant that asks the API for a stream (it sends stream: true, or
whatever that API uses) and returns a lazy Stream of decoded events:
{:ok, events} = OpenAI.Responses.create_stream(model: "gpt-5.5", input: "Write a haiku")

for %OpenAI.Schemas.ResponseTextDeltaEvent{delta: delta} <- events, do: IO.write(delta)
Failures before the first event (a 429, a bad request) come back as
{:error, %Infusion.Runtime.Error{}} and are retried like any call; a stream
that has started is never retried. Stopping early (Enum.take/2) closes the
connection.
Pagination: a list operation gets an _all variant, a lazy stream of
every item that fetches the next page only when you read that far:
{:ok, files} = OpenAI.Files.list_all(purpose: "batch")
files |> Stream.filter(&(&1.bytes > 1_000_000)) |> Enum.take(10)
Specs don't say how an API pages, so Infusion recognises the common styles:
cursors (after with has_more, OpenAI and Stripe), returned cursors and
tokens (Cloudflare, Stripe search), next-page URLs (Twilio), page numbers
and GitHub's Link header, and offsets. Across the five specs that's 888
list operations.
Telemetry: [:infusion, :request, :start | :stop | :exception].
How it's built
OpenAPI 3.0 / 3.1 spec (JSON or YAML, any size)
        │
        ▼
 load ─► resolve $refs ─► normalize ─► intermediate representation
                                      (operations, schemas, unions, auth)
        │
        ▼
 Elixir code generation ─► a complete, formatted Mix project
        │
        ▼
 every generated SDK depends on `infusion_runtime`
infusion_runtime is the small package every generated SDK depends on:
HTTP (Req), auth, retries, encoding, decoding, streaming, pagination and
errors. Keeping it out of
the generated code means a fix there reaches every SDK, and generated code
stays short and readable: each operation is a few lines of data plus a
function that hands it to the runtime. More in the design.
Roadmap
	[x] OpenAPI 3.0 and 3.1, JSON and YAML, specs of any size
	[x] Structs for every schema, real union types, forward compatible
	[x] One function per operation, with docs and typespecs
	[x] Runtime: auth, JSON / form / multipart bodies, retries, typed errors, telemetry
	[x] mix infusion.gen writes a complete Mix project
	[x] Streaming (text/event-stream) as an Elixir Stream
	[x] Pagination as lazy streams (cursor, page, offset, Link header)
	[ ] infusion.exs: rename modules and functions, declare pagination,patch the spec where it's wrong

	[ ] Hand-written code that survives regeneration
	[ ] A GitHub Action that regenerates an SDK when the vendor's specchanges and opens a pull request

	[ ] Publish infusion, infusion_runtime and the first SDKs on Hex

First SDKs
Popular APIs whose Elixir clients are missing or stale (Hex, November 2026),
all of which publish official OpenAPI specs:
	GitHub: no maintained SDK (the best option is 5.7 years old)
	Cloudflare: no SDK
	Twilio: the main client hasn't been released in 2.6 years, yet gets
122k downloads per 90 days

OpenAI is the stress test: its spec uses streaming, uploads and unions
throughout. Anthropic would be a natural target, but it no longer publishes
its spec.
Development
$ mix test                                  # generator
$ cd runtime && mix test                    # runtime
$ INFUSION_SPECS=path/to/specs mix test     # also generates and compiles the five real SDKs (~12 min)

Prior art
	oapi_generator:
a configurable Elixir generator for typed modules, without a runtime.
	OpenAPI Generator: many languages,
including an Elixir target on Tesla.
	Stainless, Fern
and Speakeasy: commercial generators behind
many official SDKs. No Elixir support.

License
Apache 2.0


  

    Design

How Infusion turns an OpenAPI spec into an SDK. Draft: it follows from
the spec survey and from reading the official, Stainless
generated SDKs of OpenAI and Anthropic.
Inputs
	The spec: a URL or a path, JSON or YAML, OpenAPI 3.0 or 3.1.
	infusion.exs: everything the spec doesn't say. The survey showed
real specs leave out authentication (GitHub), pagination (all five) and
naming, so this file is a first-class input, not an afterthought.

# infusion.exs for the GitHub SDK
[
  module: GitHub,
  app: :github_sdk,
  spec: "https://raw.githubusercontent.com/github/rest-api-description/main/descriptions/api.github.com/api.github.com.json",

  base_url: "https://api.github.com",
  auth: [bearer: [env: "GITHUB_TOKEN"]],
  headers: [{"x-github-api-version", "2022-11-28"}],

  # Pagination styles, matched to operations by the parameters they take.
  pagination: [
    link_header: [when: [:per_page, :page]]
  ],

  # How operations become modules and functions.
  naming: [
    group_by: :tag,                                  # GitHub.Repos, GitHub.Issues
    function: {:operation_id, split: "/"},            # "repos/get" -> get
    rename: %{"repos/list-for-authenticated-user" => {GitHub.Repos, :list_mine}}
  ],

  # Fixes for mistakes in the vendor's spec, applied before generation.
  patches: []
]
Pagination styles found in the survey. The generator recognises them from
each list operation's parameters and response (Infusion.Gen.Pagination);
infusion.exs will be able to override what it finds.
	Style	APIs	Recognised by	Next page
	cursor_after	OpenAI, Stripe	after / starting_after + has_more	after = last_id or the last item's id, while has_more (backwards from before / ending_before)
	cursor	Cloudflare, Stripe search, OpenAI usage	a string cursor / page parameter + a cursor / next_page / next field	send that field back
	next_url	Twilio	a next_page_uri / next_page_url field	follow it (relative URLs too)
	page	GitHub, Cloudflare	an integer page	the Link header when sent, else page + 1 until a page is empty, short, or past total_pages
	offset	Cloudflare	offset + limit	offset += items
	link_header	GitHub	other paging parameters (per_page, after)	rel="next" in the Link header

Measured: OpenAI 86 list operations, Stripe 133, GitHub 281, Twilio 60,
Cloudflare 328. Every style stops on an empty page, so a wrong guess costs
one extra request, never a loop.
Pipeline
load ──► resolve ──► normalize ──► IR ──► generate ──► format ──► write
	load: JSON, or YAML parsed without type coercion (a YAML loader turned
example strings in OpenAI's spec into dates). Must handle 28 MB
(Cloudflare) in seconds.
	resolve: $refs, local and remote, with cycles kept as references.
	normalize: 3.0 nullable: true and 3.1 type: [x, "null"] become
one form; allOf is flattened into one object (Cloudflare has 3,705),
with conflicting fields reported.
	IR: the generator never reads the spec directly, only this.
	generate: code from the IR, then mix format.

The intermediate representation:
%Infusion.IR.Operation{
  id: "repos/get", module: GitHub.Repos, function: :get,
  method: :get, path: "/repos/{owner}/{repo}", server: "https://api.github.com",
  path_params: [...], query_params: [...], header_params: [...],
  body: %{content_type: "application/json", schema: ...} | nil,
  responses: %{200 => schema, 404 => schema},
  streaming?: false, pagination: :link_header | nil,
  deprecated?: false, doc: "..."
}

%Infusion.IR.Schema{
  name: GitHub.Repository,
  kind: :object | :union | :enum | :map | :array | :scalar,
  fields: [...], required: [...], nullable?: false,
  variants: [...], discriminator: nil | {"type", %{"x" => Mod}}
}
What gets generated
github_sdk/
  mix.exs                      # depends on :infusion_runtime
  infusion.exs                 # the config above
  lib/github.ex                # client: defaults from the spec, config/1, request/4
  lib/github/repos.ex          # one module per group, one function per operation
  lib/github/schemas/*.ex      # one struct per schema
  lib/github/custom/           # hand-written code; the generator never touches it
  test/
  .infusion/manifest.json      # every generated file and its hash
Generated and custom code coexist. The official SDKs keep hand-written
code (OpenAI's and Anthropic's stream accumulators, parsers, tool runners)
next to generated code. Infusion owns only the files in its manifest: it
rewrites those on every run, refuses to overwrite one that was edited by
hand, and never touches lib/<sdk>/custom/. A generated module picks up a
custom one of the same name (lib/openai/custom/responses.ex) with use, so
helpers like OpenAI.Responses.stream_text/2 live in the same module as the
generated functions.
Functions. Path parameters are positional. Query, header and body
parameters are one map or keyword list; call options come last, so a body
field named timeout never clashes with the timeout: option:
GitHub.Repos.get("elixir-lang", "elixir")
GitHub.Repos.list_for_org("elixir-lang", per_page: 100)                  # one page
GitHub.Repos.list_for_org_all!("elixir-lang") |> Enum.take(250)           # every page, lazily
OpenAI.Chat.create_completion(%{model: "gpt-5.5", messages: msgs}, timeout: 30_000, max_retries: 5)
GitHub.Repos.get("elixir-lang", "elixir", raw: true)                      # {:ok, %Req.Response{body: %FullRepository{}}}
Each returns {:ok, value} or {:error, %Infusion.Runtime.Error{}}; a !
variant raises. One error type for every SDK means one way to handle errors
across all of them.
The operation itself is data, kept in a module attribute next to the
function, and the runtime does the rest:
@retrieve_operation %{
  id: "retrieveModel",
  method: :get,
  path: "/models/{model}",
  path_params: ["model"],
  params: [],                                  # [{key, wire_name, :query | :header | :body}]
  response: {:ref, OpenAI.Schemas.Model}
}

def retrieve(model, opts \\ []), do: OpenAI.__request__(@retrieve_operation, [model], %{}, opts)
Parameters the SDK doesn't know go into the body (or the query, for
operations without one), so a parameter the API added after the SDK was
generated can still be sent. OpenAI.request(:get, "/new/endpoint", params)
reaches endpoints the spec doesn't describe.
Types
	Objects become structs. Unknown fields from newer API versions are
kept in __extra__, not dropped. Each struct records which fields were
present, so nil from null can be told apart from a missing field.
	Enums stay strings, with the known values in the typespec: an API
adding a value must not crash an older SDK.
	Unions with a discriminator decode by the tag.
	Unions without one (Stripe has 2,124) decode by shape: scalar types
first, then the object variant whose required fields all match, else the
raw map. Stripe's expandable fields become String.t() | %Customer{}.
	Deprecated operations and fields get @deprecated, so users see
compiler warnings.

The runtime (infusion_runtime)
The behaviour every SDK shares, built on Req:
	auth (bearer, basic, API key, custom), default headers, base URL and
server variables per operation (Twilio, Cloudflare)
	request bodies: JSON, nested form encoding (Stripe's
metadata[key]=value, Twilio), multipart uploads
	retries: 2 by default on connection errors, 408, 409, 429, 5xx;
x-should-retry, retry-after-ms, retry-after; backoff
min(0.5s * 2^n, 8s) with up to 25% jitter; an idempotency key reused
across retries where the API names a header
	timeouts: 10 minutes by default, per request
	streaming: Server-Sent Events as a lazy Elixir Stream of decoded
events. Operations that can stream get a <name>_stream function; the
operation says how to ask for a stream (stream_param: {"stream", true},
or {"stream_format", "sse"} for OpenAI's speech endpoint) and how to
decode each event (stream_response). Retried until the response starts,
never after; data: [DONE] ends it; an error event inside the stream is
raised. Operations that only stream return the stream from the plain
function.
	pagination: the styles above. A list operation gets <name>_all,
returning a lazy stream of every item that fetches pages as it is read;
the first page's error is returned, a later page's raised
	errors: connection, timeout, and status errors with type
(:rate_limit, :not_found, ...), body, headers and request ID
	telemetry: [:infusion, :request, :start | :stop | :exception]

	testing: stub any operation with Req.Test

It depends only on Req, and stays small: everything API-specific belongs in
the generated SDK.


  

    Spec survey

What real-world OpenAPI specs look like, and what that means for Infusion.
Five official specs, downloaded and measured on 2026-11-14.
		OpenAI	Stripe	GitHub	Cloudflare	Twilio (api v2010)
	OpenAPI	3.1.0	3.0.0	3.0.3	3.0.3	3.0.1
	Size	4.3 MB (YAML)	8.3 MB	14.3 MB	28.0 MB	1.9 MB
	Operations	388	612	1,281	3,778	197
	Schemas	2,272	1,538	1,015	7,152	150
	oneOf / anyOf / allOf	449 / 1,298 / 169	322 / 2,124 / 0	277 / 40 / 87	351 / 589 / 3,705	0 / 0 / 0
	Discriminators	235	0	6	58	0
	Nullable (3.0) / type arrays (3.1)	7 / 353	2,795 / 0	4,054 / 0	3,069 / 0	1,011 / 0
	Enums	1,764	4,399	3,802	9,423	180
	Deprecated operations	17	6	38	316	0
	Streaming (SSE) operations	15	0	0	1	0
	Multipart operations	18	1	0	32	0
	Request bodies	JSON	form-encoded (611 of 612)	JSON	JSON (+ SCIM, text)	form-encoded
	Auth declared in the spec	bearer	basic, bearer	none	API key header, bearer	basic
	Pagination	after / before / limit	starting_after / ending_before / limit	page / per_page + Link header (214 ops)	mixed: page/per_page, cursor, limit/offset, pageSize	PageSize / Page / PageToken
	Servers	1	1	1	1 + per path, with variables (https://{stream_id}.k2...)	per path (120)
	Vendor extensions	x-stainless-const, x-oaiMeta	x-expandableFields, x-resourceId	x-github, x-github-breaking-changes	x-fern-sdk-group-name, x-fern-sdk-method-name	x-twilio

Twilio publishes 61 separate specs, one per product; the table measures the
largest. Anthropic no longer publishes a spec: the links in its SDK's
.stats.yml all return 404.
What Infusion has to handle
Both OpenAPI 3.0 and 3.1. Four of five specs are 3.0 (nullable: true),
OpenAI is 3.1 (type: [string, "null"]). Normalize both into one
representation early.
Big specs, fast. Cloudflare is 28 MB with 3,778 operations and 7,152
schemas. Parsing, $ref resolution and generation must be measured on it,
and YAML loading must not coerce values (a YAML loader turned example strings
in OpenAI's spec into dates).
Unions without discriminators. Stripe has 2,124 anyOf and not one
discriminator: its expandable fields are "an ID string, or the expanded
object" (customer: "cus_123" vs customer: %Customer{}). Infusion must
resolve unions by shape, not only by a tag.
allOf composition. Cloudflare uses 3,705 allOf: schemas built by
merging others. They have to be flattened into one struct, with conflicts
detected.
Form-encoded bodies. Stripe and Twilio send application/x-www-form-urlencoded,
Stripe with nested bracket notation (metadata[order_id]=6735). The runtime
needs a correct nested form encoder, not just JSON.
Auth is not always in the spec. GitHub declares no security schemes at
all. Auth has to be configurable outside the spec.
Pagination is not in the spec. Five APIs, at least six styles: cursors
named three different ways, page numbers, offsets, tokens, and GitHub's
Link header. Cloudflare alone mixes four. Pagination is declared per API
(and per operation where needed) in infusion.exs.
Per-path and templated servers. Twilio sets a host on each path;
Cloudflare has hosts with variables. The generated code must pick the right
base URL per operation and fill in server variables.
Deprecations. Cloudflare marks 316 operations deprecated. Generate them
with @deprecated, so users get compiler warnings.
Vendor naming hints. Cloudflare's x-fern-sdk-group-name and
x-fern-sdk-method-name (and Stainless hints in OpenAI's spec) say how the
vendor's own SDKs name things. Reading them gives SDKs that match the
official ones.


  

    Changelog

0.1.0
First release.
	mix infusion.gen SPEC --name Module writes a complete Mix project from
an OpenAPI 3.0 or 3.1 spec, JSON or YAML, file or URL
	$ref resolution, nullable / 3.1 type arrays normalized, allOf
merged
	A struct per schema, with real union types and forward compatibility
	One module per resource and one function per operation (plus !
variants), with docs and typespecs
	_stream functions for operations that answer with Server-Sent Events
	_all functions for list operations, with the pagination style worked
out from the spec
	Generated SDKs depend on infusion_runtime 0.1
	Tested on the published specs of OpenAI, Stripe, GitHub, Twilio and
Cloudflare: every SDK compiles without warnings
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Generates Elixir SDKs from OpenAPI specs.
{:ok, result} = Infusion.generate("openapi.yaml", name: "OpenAI")
result.files     #=> [%{path: "lib/openai/models.ex", source: "..."}, ...]
result.warnings  #=> what the spec does that the SDK can't represent
Or from the command line, mix infusion.gen. See the
design for how specs become SDKs.
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        generate(source, opts)

      


        Generates the files of an SDK from source (a path or URL).



    


    
      
        write(files, dir)

      


        Writes generated files under dir.
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      generate(source, opts)



        
          
        

    

  


  

      

          @spec generate(String.t(), keyword()) ::
  {:ok,
   %{
     files: [Infusion.Gen.Schemas.file()],
     warnings: [String.t()],
     ir: %Infusion.IR{
       auth: term(),
       operations: term(),
       schemas: term(),
       servers: term(),
       warnings: term()
     }
   }}
  | {:error, String.t()}


      


Generates the files of an SDK from source (a path or URL).
Options: :name (the base module, required), plus those of
Infusion.Gen.Project.render/4 and Infusion.Spec.load/2.

  



  
    
      
    
    
      write(files, dir)



        
          
        

    

  


  

      

          @spec write([Infusion.Gen.Schemas.file()], Path.t()) :: :ok


      


Writes generated files under dir.

  


        

      


  

    
Infusion.Gen.Operations 
    



      
Generates one module per resource with one function per operation.
defmodule OpenAI.Models do
  @retrieve_operation %{method: :get, path: "/models/{model}", ...}

  @spec retrieve(String.t(), keyword()) :: {:ok, OpenAI.Schemas.Model.t()} | {:error, Infusion.Runtime.Error.t()}
  def retrieve(model, opts \\ []), do: OpenAI.__request__(@retrieve_operation, [model], %{}, opts)

  def retrieve!(model, opts \\ []), do: ...
end
Path parameters are positional. Query, header and body parameters are one
map or keyword list, params; operations that take none have no params
argument. Call options (timeout:, max_retries:, raw:, ...) come last.
The operation itself is data handed to Infusion.Runtime.Request.
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        render(ir, base, modules)

      


        Renders the operations of ir under base ("OpenAI"), with modules
the schema-name-to-module mapping from Infusion.Gen.Schemas.render/2.
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      render(ir, base, modules)



        
          
        

    

  


  

      

          @spec render(
  %Infusion.IR{
    auth: term(),
    operations: term(),
    schemas: term(),
    servers: term(),
    warnings: term()
  },
  String.t(),
  %{required(String.t()) => String.t()}
) :: [Infusion.Gen.Schemas.file()]


      


Renders the operations of ir under base ("OpenAI"), with modules
the schema-name-to-module mapping from Infusion.Gen.Schemas.render/2.

  


        

      


  

    
Infusion.Gen.Pagination 
    



      
Works out how a list operation pages, from its parameters and response.
Specs don't say how an API paginates, but the shapes are recognisable:
	style	seen in	recognised by
	:cursor_after	OpenAI, Stripe	an after / starting_after parameter and a has_more field
	:cursor	Cloudflare, Slack	a cursor parameter and a cursor / next_cursor field in the response
	:next_url	Twilio	a next_page_uri / next_page_url field
	:page	GitHub, Cloudflare	a page parameter; GitHub's Link header is followed when sent
	:offset	Cloudflare	offset and limit parameters
	:link_header	GitHub	any other paging parameter (per_page, after): follows rel="next" in the Link header, if the API sends one

The result is data for the runtime: where the items are (items, a path
into the response), how each item decodes (item, a schema), and what the
style needs (parameter names, paths to fields).

      


      
        Summary


  
    Functions
  


    
      
        detect(op, ir)

      


        The pagination of op, or nil if it doesn't page.



    





      


      
        Functions


        


  
    
      
    
    
      detect(op, ir)



        
          
        

    

  


  

      

          @spec detect(
  %Infusion.IR.Operation{
    body: term(),
    cookie_params: term(),
    deprecated?: term(),
    description: term(),
    function: term(),
    header_params: term(),
    id: term(),
    method: term(),
    module: term(),
    naming: term(),
    path: term(),
    path_params: term(),
    query_params: term(),
    responses: term(),
    servers: term(),
    streaming?: term(),
    summary: term()
  },
  %Infusion.IR{
    auth: term(),
    operations: term(),
    schemas: term(),
    servers: term(),
    warnings: term()
  }
) :: map() | nil


      


The pagination of op, or nil if it doesn't page.

  


        

      


  

    
Infusion.Gen.Project 
    



      
Generates the files around the API modules: the client module, mix.exs,
.formatter.exs, .gitignore and a README.

      


      
        Summary


  
    Functions
  


    
      
        render(ir, base, document, opts \\ [])

      


        Options



    





      


      
        Functions


        


    

  
    
      
    
    
      render(ir, base, document, opts \\ [])



        
          
        

    

  


  

      

          @spec render(
  %Infusion.IR{
    auth: term(),
    operations: term(),
    schemas: term(),
    servers: term(),
    warnings: term()
  },
  String.t(),
  map(),
  keyword()
) :: [Infusion.Gen.Schemas.file()]


      


Options:
	:app: the OTP app (default: <name>_sdk, e.g. :openai_sdk)
	:version: the SDK's version (default "0.1.0")
	:license: the SDK's license for Hex (default "Apache-2.0")
	:env_var: where the API key is read from (default OPENAI_API_KEY)
	:runtime_dep: the infusion_runtime dependency as code (default
{:infusion_runtime, "~> 0.1.0"}), e.g. a path: dependency


  


        

      


  

    
Infusion.Gen.Schemas 
    



      
Generates one module per named schema.
Objects become structs:
defmodule OpenAI.Schemas.ChatCompletion do
  @moduledoc "..."
  defstruct [:id, :choices, ..., __extra__: %{}, __present__: []]
  @type t :: %__MODULE__{id: String.t(), choices: [OpenAI.Schemas.Choice.t()], ...}
  def __schema__(:fields), do: [{:id, "id", :string}, ...]
  def decode(json), do: Infusion.Runtime.Schema.decode_module(json, __MODULE__)
end
Other schemas (enums, unions, arrays, scalars) get a module with a type,
so every reference works the same way. Decoding itself lives in
infusion_runtime; the generated code only describes the fields.

      


      
        Summary


  
    Types
  


    
      
        file()

      


    





  
    Functions
  


    
      
        render(ir, base)

      


        Renders every named schema of ir under base ("OpenAI"). Returns the
files and the schema-name-to-module mapping.



    





      


      
        Types


        


  
    
      
    
    
      file()



        
          
        

    

  


  

      

          @type file() :: %{module: String.t(), path: String.t(), source: String.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      render(ir, base)



        
          
        

    

  


  

      

          @spec render(
  %Infusion.IR{
    auth: term(),
    operations: term(),
    schemas: term(),
    servers: term(),
    warnings: term()
  },
  String.t()
) :: {[file()], %{required(String.t()) => String.t()}}


      


Renders every named schema of ir under base ("OpenAI"). Returns the
files and the schema-name-to-module mapping.

  


        

      


  

    
Infusion.IR 
    



      
The intermediate representation: what the code generator reads, instead of
the spec. Built from a document that went through Infusion.Ref and
Infusion.Normalize.
{:ok, ir} = Infusion.IR.build(document)
ir.operations  #=> [%Infusion.IR.Operation{module: ["Repos"], function: "get", ...}]
ir.schemas     #=> %{"Repository" => %Infusion.IR.Schema{kind: :object, ...}}
ir.warnings    #=> what could not be represented

      


      
        Summary


  
    Functions
  


    
      
        build(document)

      


        Builds the IR. Never fails on unusual schemas: they become :any, with a warning.



    





      


      
        Functions


        


  
    
      
    
    
      build(document)



        
          
        

    

  


  

      

          @spec build(map()) ::
  {:ok,
   %Infusion.IR{
     auth: term(),
     operations: term(),
     schemas: term(),
     servers: term(),
     warnings: term()
   }}


      


Builds the IR. Never fails on unusual schemas: they become :any, with a warning.

  


        

      


  

    
Infusion.IR.Body 
    



      
A request body: its preferred content type and the others accepted.

      




  

    
Infusion.IR.Field 
    



      
A property of an object schema.

      




  

    
Infusion.IR.Operation 
    



      
One API call.

      




  

    
Infusion.IR.Param 
    



      
A path, query, header or cookie parameter.

      




  

    
Infusion.IR.Response 
    



      
A response for one status (or :default). schema is the body's schema
(JSON preferred); a response that can also stream (text/event-stream)
has streaming? set and the schema of each event in stream_schema.

      




  

    
Infusion.IR.Schema 
    



      
A schema, classified.
kind is one of :object, :map (string keys to value), :array
(items), :union (variants, discriminator), :enum (values),
:scalar (type, format), :ref (ref names a schema), :const,
or :any.

      




  

    
Infusion.Naming 
    



      
Turns OpenAPI names into Elixir module and function names.
Each operation gets a module path (["Repos"], ["ZeroTrust", "Devices"])
and a function name, from the first strategy that applies:
	Vendor SDK hints: x-fern-sdk-group-name (dot-separated groups)
and x-fern-sdk-method-name. Cloudflare sets them on nearly every
operation, so its SDK matches the official ones.
	group/action operation IDs, as GitHub uses (repos/get).
	The path, when the operation has no tag (all of Stripe, part of
OpenAI): GET /v1/customers is Customers.list, POST /v1/customers/{id} is Customers.update, POST /v1/payment_intents/{id}/cancel is PaymentIntents.cancel, and
/v1/customers/{id}/sources is a nested Customers.Sources.
	The tag and the operation ID, with version prefixes taken off the
tag (Twilio's Api20100401Recording) and the module's words taken off
the function (list_recording in Recording is list).


      


      
        Summary


  
    Types
  


    
      
        operation_name()

      


    





  
    Functions
  


    
      
        function_name(name)

      


        A function or field name: "createChatCompletion", "repos/get-pages" -> snake_case.



    


    
      
        module_part(name)

      


        A module name part: "vector stores", "vector_stores", "vector-stores" -> "VectorStores".



    


    
      
        operation(op, path, method)

      


        Names an operation. op is the operation object, path and method its location.



    


    
      
        package(base)

      


        The package name for a base module, as the vendor writes it: OpenAI is
openai, GitHub is github (not open_ai, git_hub). Used for the
app, the directory and the API key's environment variable.



    


    
      
        words(name)

      


        Splits camelCase, PascalCase, kebab, snake, dotted and spaced names into lowercase words.



    





      


      
        Types


        


  
    
      
    
    
      operation_name()



        
          
        

    

  


  

      

          @type operation_name() :: %{
  module: [String.t()],
  function: String.t(),
  strategy: atom()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      function_name(name)



        
          
        

    

  


  

      

          @spec function_name(String.t()) :: String.t()


      


A function or field name: "createChatCompletion", "repos/get-pages" -> snake_case.

  



  
    
      
    
    
      module_part(name)



        
          
        

    

  


  

      

          @spec module_part(String.t()) :: String.t()


      


A module name part: "vector stores", "vector_stores", "vector-stores" -> "VectorStores".

  



  
    
      
    
    
      operation(op, path, method)



        
          
        

    

  


  

      

          @spec operation(map(), String.t(), String.t()) :: operation_name()


      


Names an operation. op is the operation object, path and method its location.

  



  
    
      
    
    
      package(base)



        
          
        

    

  


  

      

          @spec package(String.t()) :: String.t()


      


The package name for a base module, as the vendor writes it: OpenAI is
openai, GitHub is github (not open_ai, git_hub). Used for the
app, the directory and the API key's environment variable.

  



  
    
      
    
    
      words(name)



        
          
        

    

  


  

      

          @spec words(String.t()) :: [String.t()]


      


Splits camelCase, PascalCase, kebab, snake, dotted and spaced names into lowercase words.

  


        

      


  

    
Infusion.Normalize 
    



      
Rewrites the schemas of a resolved document (see Infusion.Ref) into one
canonical form, so the rest of the generator only ever sees one shape.
Nullability
Real specs say "this can be null" in several ways. All become a single
"type" (when there is one) plus "nullable" => true:
	3.0: {"type": "string", "nullable": true}
	3.1: {"type": ["string", "null"]}
	3.1 unions with null: {"anyOf": [{"$ref": "..."}, {"type": "null"}]}
becomes the other variant, nullable. With several other variants the
union stays, minus the null variant, and is marked nullable.
	null among an enum's values

A 3.1 type list with several non-null types (["string", "integer"]) stays
a list.
allOf
A schema built with allOf is merged into one schema: properties and
required are combined, referenced members are followed, and the schema's
own keywords win over its members'. The names of referenced members are
kept in "x-infusion-all-of".
When two members define the same property, the later one wins. A warning
is returned only when they are incompatible: different types, or different
named schemas. A later member narrowing a loosely defined property (the
response-envelope pattern, where a shared base declares result and each
endpoint gives it a real type) is intended and stays silent. When a member is itself a union (oneOf /
anyOf) the schema can't be merged safely: it is left as it is, with a
warning.

      


      
        Summary


  
    Types
  


    
      
        warning()

      


    





  
    Functions
  


    
      
        run(document)

      


        Normalizes every schema in document. Returns the document and the
warnings found.



    





      


      
        Types


        


  
    
      
    
    
      warning()



        
          
        

    

  


  

      

          @type warning() :: %{path: String.t(), message: String.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      run(document)



        
          
        

    

  


  

      

          @spec run(map()) :: {:ok, map(), [warning()]}


      


Normalizes every schema in document. Returns the document and the
warnings found.

  


        

      


  

    
Infusion.Ref 
    



      
Resolves $refs in an OpenAPI document.
References to schemas (#/components/schemas/...) are kept: each named
schema becomes its own struct, and keeping the reference is what lets a
schema refer to itself. Every other reference (parameters, responses,
request bodies, headers, examples, ...) is replaced by what it points to.
Rules, from measuring real specs:
	fields next to a $ref (OpenAPI 3.1 allows a summary and
description there; OpenAI's spec has 624) override the target's
	only a $ref whose value is a string is a reference: Cloudflare's spec
has a schema with a property named $ref
	literal data is never read for references: example, default,
enum, const, an example's value, a 3.1 schema's examples list,
and x- extensions
	references to other files or URLs are not supported yet (none of the
surveyed specs use them)


      


      
        Summary


  
    Functions
  


    
      
        fetch(document, arg2)

      


        Returns what a local reference points to, following the JSON Pointer rules
(~1 is /, ~0 is ~, and percent-encoding is decoded).



    


    
      
        resolve(document)

      


        Resolves every non-schema reference. Returns an error listing references
that point nowhere, point to another document, or form a loop.



    


    
      
        schema_name(arg)

      


        Returns the schema name of a schema reference: "#/components/schemas/Pet" -> "Pet".



    


    
      
        schema_ref?(ref)

      


        Whether ref points at a named schema.



    





      


      
        Functions


        


  
    
      
    
    
      fetch(document, arg2)



        
          
        

    

  


  

      

          @spec fetch(map(), String.t()) :: {:ok, term()} | :error


      


Returns what a local reference points to, following the JSON Pointer rules
(~1 is /, ~0 is ~, and percent-encoding is decoded).

  



  
    
      
    
    
      resolve(document)



        
          
        

    

  


  

      

          @spec resolve(map()) :: {:ok, map()} | {:error, String.t()}


      


Resolves every non-schema reference. Returns an error listing references
that point nowhere, point to another document, or form a loop.

  



  
    
      
    
    
      schema_name(arg)



        
          
        

    

  


  

      

          @spec schema_name(String.t()) :: String.t()


      


Returns the schema name of a schema reference: "#/components/schemas/Pet" -> "Pet".

  



  
    
      
    
    
      schema_ref?(ref)



        
          
        

    

  


  

      

          @spec schema_ref?(String.t()) :: boolean()


      


Whether ref points at a named schema.

  


        

      


  

    
Infusion.Spec 
    



      
Loads an OpenAPI document from a file or a URL.
{:ok, spec} = Infusion.Spec.load("openapi.json")
{:ok, spec} = Infusion.Spec.load("https://example.com/openapi.yaml")
JSON and YAML are both accepted, told apart by content rather than by file
extension. Prefer JSON when a vendor publishes both: it is about 50 times
faster to parse. YAML is read with full YAML type resolution, so true,
false and null arrive as booleans and nil (a faster YAML library was
measured returning them as strings, which silently changes meaning, e.g.
additionalProperties: "false").
Only OpenAPI 3.0 and 3.1 are supported.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        load(source, opts \\ [])

      


        Loads and checks an OpenAPI document.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Infusion.Spec{document: map(), source: String.t(), version: String.t()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      load(source, opts \\ [])



        
          
        

    

  


  

      

          @spec load(String.t(), keyword()) :: {:ok, t()} | {:error, String.t()}


      


Loads and checks an OpenAPI document.
Options
	:req_options - extra options for Req.get/2 when source is a URL.


  


        

      


  

    
mix infusion.gen 
    



      
Generates an Elixir SDK, as a Mix project, from an OpenAPI 3.0 or 3.1 spec.
$ mix infusion.gen https://example.com/openapi.yaml --name Example
$ mix infusion.gen openapi.json --name GitHub --out github_sdk --app github_sdk

Options:
	--name (required): the base module, e.g. OpenAI
	--out: the directory to write to (default: <name>_sdk)
	--app: the OTP app name (default: <name>_sdk)
	--version: the SDK's version (default: 0.1.0)
	--license: the SDK's license, for Hex (default: Apache-2.0)
	--env-var: where the API key is read from (default: <NAME>_API_KEY)
	--runtime-path: depend on a local infusion_runtime checkout
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