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Pristine
pristine is the published runtime package from
apps/pristine_runtime. It is the only package in this monorepo intended for
Hex consumption.
Use Hex for normal runtime adoption:
{:pristine, "~> 0.4.0"}
The companion projects pristine_codegen and pristine_provider_testkit stay
in this repository as GitHub-sourced build-time and test-time dependencies.
Runtime Surface
The public runtime boundary is:
	Pristine.Client
	Pristine.Operation
	Pristine.GovernedAuthority
	Pristine.GovernedOperationDescriptor
	Pristine.context/1
	Pristine.foundation_context/1
	Pristine.Response
	Pristine.Error
	Pristine.Cancellation
	Pristine.RuntimeCapabilities
	Pristine.execute/3
	Pristine.execute_request/3
	Pristine.stream/3
	Pristine.SDK.*
	Pristine.SDK.OpenAPI.Client
	Pristine.SDK.ProviderProfile
	Pristine.OAuth2

Use Pristine.foundation_context/1 plus Pristine.execute_request/3 for the
recommended production path and for generated provider SDKs. Use
Pristine.Client plus Pristine.Operation when you want lower-level manual
control over operation construction and execution.
For the covered Wave 3 unary lane, Pristine.Adapters.Transport.Finch remains
the compatibility-named request adapter but now emits HttpExecutionIntent.v1
and delegates raw request/response execution to execution_plane. pristine
still owns request shaping, auth, retries, telemetry, normalized responses, and
the transport-versus-semantic failure boundary. Streaming and SSE remain on the
explicit stream transport lane.
Standalone Example
Standalone direct use may still pass explicitly loaded local development
credentials before constructing a Pristine context. Those values are direct
runtime inputs only and do not satisfy governed authority.
context =
  Pristine.foundation_context(
    base_url: "https://api.example.com",
    transport: Pristine.Adapters.Transport.Finch,
    transport_opts: [finch: MyApp.Finch],
    serializer: Pristine.Adapters.Serializer.JSON,
    auth: [{Pristine.Adapters.Auth.Bearer, token: load_local_development_token()}]
  )

request = %{
  id: "widgets.list",
  method: :get,
  path_template: "/v1/widgets",
  query: %{"limit" => 10},
  auth: %{use_client_default?: true, override: nil, security_schemes: ["bearerAuth"]},
  resource: "widgets",
  retry: "widgets.read",
  circuit_breaker: "widgets_api",
  rate_limit: "widgets.integration",
  telemetry: [:my_sdk, :widgets, :list]
}

{:ok, response} = Pristine.execute_request(request, context)
Governed Operation Descriptor
Pristine.GovernedOperationDescriptor is a standalone-safe ref descriptor for
OpenAPI operations that will be admitted by an owning control plane. It covers
tool tasks, eval dataset loaders, generated SDKs, and AppKit management APIs
without adding a Jido, Citadel, Mezzanine, or AppKit dependency to Pristine.
descriptor =
  Pristine.GovernedOperationDescriptor.new!(
    operation_ref: "pristine-operation://github/issues/list",
    connector_admission_ref: "connector-admission://tenant-1/github",
    provider_account_ref: "provider-account://tenant-1/github/app",
    credential_lease_ref: "credential-lease://tenant-1/github/app",
    operation_policy_ref: "operation-policy://tenant-1/github/issues/list",
    tenant_ref: "tenant://tenant-1",
    subject_ref: "subject://tenant-1/operator/ada",
    trace_ref: "trace://tenant-1/github/issues/list",
    redaction_ref: "redaction://tenant-1/github",
    usage_contexts: [:tool_task, :eval_dataset_loader, :generated_sdk, :appkit_management_api]
  )
Descriptors reject unmanaged auth material such as raw keys, bearer strings,
token files, default clients, request auth overrides, and provider payloads.
Governed Example
Governed execution starts from an authority-materialized value. Direct
base_url, headers, auth, request header overrides, request auth
overrides, and OAuth saved-token sources are rejected when
governed_authority is present.
authority =
  Pristine.GovernedAuthority.new!(
    base_url: "https://api.example.com",
    base_url_ref: "base-url://example/workspace-123",
    credential_handle_ref: "credential-handle://example/workspace-123",
    credential_lease_ref: "credential-lease://example/one-effect",
    target_ref: "target://example/production",
    request_scope_ref: "request-scope://example/widgets/list",
    header_policy_ref: "header-policy://example/default",
    materialization_kind: "bearer",
    bearer_token_ref: "bearer-token://example/one-effect",
    redaction_ref: "redaction://headers",
    headers: %{"x-authority-target" => "target://example/production"},
    credential_headers: %{"authorization" => "Bearer authority-materialized-token"},
    allowed_header_names: ["authorization", "x-authority-target"]
  )

context =
  Pristine.foundation_context(
    governed_authority: authority,
    transport: Pristine.Adapters.Transport.Finch,
    transport_opts: [finch: MyApp.Finch],
    serializer: Pristine.Adapters.Serializer.JSON
  )

{:ok, response} = Pristine.execute_request(request, context)
Unary Cancellation And Transport Capabilities (Pristine 0.4.0)
Cancellation support is explicit and fail-closed. A transport that only
implements the historical Pristine.Ports.Transport.send/2 callback continues
to work for ordinary calls, but a call that supplies cancellation: requires
positive :unary_cancellation and :cancellation_cleanup advertisements plus
send_cancelable/3. Pristine never falls back to send/2 for that call.
Inspect the configured contract without performing an HTTP request:
report = Pristine.RuntimeCapabilities.transport(context)

case report.capabilities.unary_cancellation.status do
  :supported -> :transport_declares_support
  :unsupported -> :transport_declares_no_support
  :unverified -> :fail_closed
end
A supported transport can receive an opaque cancellation token:
cancellation = Pristine.Cancellation.new()

task =
  Task.async(fn ->
    Pristine.execute_request(request, context, cancellation: cancellation)
  end)

:ok = Pristine.Cancellation.cancel(cancellation)

case Task.await(task) do
  {:error, %Pristine.Error{type: :cancelled}} -> :cancelled
  {:ok, response} -> {:completed, response}
end
Cancellation is not a transaction rollback. Once a request has been submitted,
the upstream service may already have received or begun processing it even when
the local HTTP operation is physically terminated. Pristine does not claim
exactly-once or remote side-effect rollback semantics.
Built-in transport: Pristine.Adapters.Transport.Finch supports unary
cancellation and cleanup through Execution Plane HTTP 0.2.0 sessions and OTP
:httpc. The compatibility name does not imply Finch/Mint owns unary requests.
Real HTTP/1.1 socket tests cover cancellation, normal completion, and caller death.
This does not claim HTTP/2 unary support. Default retry waits also wake on
cancellation; custom sleepers must cooperate to interrupt their own blocking work.
Why This Package Exists
pristine owns the generic runtime concerns shared by provider SDKs:
	transport and streaming
	serialization and multipart handling
	auth and OAuth helpers
	retry, rate limiting, circuit breaking, and telemetry
	request path safety and response classification

Generated SDKs describe requests. pristine executes them.
Auth ownership stays split intentionally:
	pristine owns generic OAuth and token-source runtime mechanics
	provider SDKs own provider-specific helper modules and docs
	higher control planes own durable install and secret authority
	governed mode accepts only explicit authority materialization and keeps direct
env, default auth, token files, and local config in standalone compatibility
mode

Guides
	guides/getting-started.md
	guides/foundation-runtime.md
	guides/manual-contexts-and-adapters.md
	guides/oauth-and-token-sources.md
	guides/streaming-and-sse.md

Project Files
	CHANGELOG.md
	LICENSE.md
	examples/demo.exs

Workspace
Workspace-wide quality commands run from the repo root:
mix mr.compile
mix mr.test
mix ci

The Foundation retry adapter accepts retry_budget_ms: 30_000 to stop before
a retry delay would reach the total call budget, preserving the last result.
A zero base_ms or max_ms disables backoff while retaining Retry-After delays.


  

    Changelog

All notable changes to the published pristine runtime package are documented
in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
[0.4.0] - 2026-09-17
Added
	Added opaque Pristine.Cancellation tokens and a standardized
%Pristine.Error{type: :cancelled} terminal error.
	Added optional Pristine.Ports.Transport.capabilities/1 and
send_cancelable/3 callbacks while keeping send/2 backward compatible.
	Added provider-neutral Pristine.RuntimeCapabilities.transport/1 fail-closed
capability discovery.
	Added cancellation-aware Foundation retry waits and regression tests for token,
classifier, capability, retry-delay, and pipeline preflight behavior.

Changed
	Default HTTP result classification treats cancellation as non-retryable with
breaker outcome :ignore, no limiter backoff, and :cancelled telemetry.
	Cancelable execution never falls back to ordinary transport send/2.
	Built-in Finch supports physical unary cancellation and cleanup through
Execution Plane HTTP 0.2.0 and OTP :httpc, with real HTTP/1.1 socket coverage
for cancellation, normal completion, and caller death.
	Cancellation waits for lower execution termination and removes its watcher.

[0.3.1] - 2026-09-17
Fixed
	Require Foundation 0.2.2 for supervised default ETS registries and caller-owned
explicit registries, eliminating transfers to Erlang :init after worker exit.
	Honor live explicit rate-limit registries without requiring an ETS heir;
delegate default-registry ownership/recovery to Foundation instead of creating
per-request replacement tables or overwriting Foundation's persistent cache.
	Include runtime guides in the Hex package used to build documentation.

[0.3.0] - 2026-09-16
	Refresh all runtime, optional, and development dependency requirements and the
resolved lockfile, including Execution Plane 0.3.0, Bandit 1.12.5, and Mint 1.10.0.

Added
	Optional retry_budget_ms in the Foundation adapter stops before an over-budget delay and preserves the last result.
	Zero initial backoff or cap disables backoff while preserving Retry-After.
	Provider-defined HTTP status range overrides through status_retry_ranges.
	Exact status overrides take precedence over ranges; overlapping ranges are rejected.
	Existing provider behavior is unchanged when no ranges are configured.

Changed
	Added Pristine.GovernedAuthority and governed credential auth handling so
authority-selected HTTP credentials can execute while direct base URLs,
headers, auth overrides, and OAuth saved-token sources fail closed in
governed mode.
	Updated the runtime package source constraint to consume sinter 0.3.2.
	Unary HTTP execution now uses the separately published execution_plane and
execution_plane_http packages.

[0.2.1] - 2026-04-01
Changed
	Expanded the runtime package docs to clarify auth and token-source behavior
for Foundation-backed clients.

Fixed
	Synchronized the package changelog with the 0.2.1 runtime release metadata.

[0.2.0] - 2026-03-27
Added
	Added the client and operation-centered runtime surface around
Pristine.Client, Pristine.Operation, Pristine.Response, and the
SDK-facing Pristine.SDK.OpenAPI.Client helpers.
	Added package-local guides, examples, docs assets, and HexDocs structure for
the published runtime package.
	Added Pristine.SDK.ProviderProfile and the request-spec execution boundary
used by generated provider SDKs.

Changed
	Rebuilt the runtime around explicit request, endpoint metadata, and adapter
contracts while keeping Foundation-backed execution as the recommended
production profile.
	Moved the runtime into apps/pristine_runtime as the published package
boundary inside the monorepo.

Fixed
	Improved HTTP result classification and retry behavior.
	Handled OAuth error payloads returned inside HTTP 2xx responses.

[0.1.0] - 2026-03-14
Initial Release


  

    License

This project is released under the MIT License.
MIT License

Copyright (c) 2026 nshkrdotcom

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.


  

    Getting Started

Pristine exposes a small runtime boundary for generated providers and thin
provider facades:
	Pristine.Client
	Pristine.Operation
	Pristine.context/1
	Pristine.foundation_context/1
	Pristine.execute/3
	Pristine.execute_request/3
	Pristine.stream/3
	Pristine.SDK.OpenAPI.Client
	Pristine.OAuth2

1. Build A Runtime Client
Use Pristine.foundation_context/1 for the recommended production profile:
This first example is standalone direct use. Reading API_TOKEN before
building the context is compatible for direct providers, but it is not governed
authority.
context =
  Pristine.foundation_context(
    base_url: "https://api.example.com",
    transport: Pristine.Adapters.Transport.Finch,
    transport_opts: [finch: MyApp.Finch],
    serializer: Pristine.Adapters.Serializer.JSON,
    auth: [{Pristine.Adapters.Auth.Bearer, token: "example-api-token"}]
  )
For governed execution, pass only an authority-materialized value for the
credential and target.
authority =
  Pristine.GovernedAuthority.new!(
    base_url: "https://api.example.com",
    base_url_ref: "base-url://example/workspace-123",
    credential_handle_ref: "credential-handle://example/workspace-123",
    credential_lease_ref: "credential-lease://example/one-effect",
    target_ref: "target://example/production",
    request_scope_ref: "request-scope://example/widgets/list",
    header_policy_ref: "header-policy://example/default",
    materialization_kind: "bearer",
    bearer_token_ref: "bearer-token://example/one-effect",
    redaction_ref: "redaction://headers",
    headers: %{"x-authority-target" => "target://example/production"},
    credential_headers: %{"authorization" => "Bearer authority-materialized-token"},
    allowed_header_names: ["authorization", "x-authority-target"]
  )

context =
  Pristine.foundation_context(
    governed_authority: authority,
    transport: Pristine.Adapters.Transport.Finch,
    transport_opts: [finch: MyApp.Finch],
    serializer: Pristine.Adapters.Serializer.JSON
  )
2. Build A Request Spec Or Operation
Generated providers now emit request maps and call Pristine.execute_request/3
through their thin client facade. The lower-level Pristine.Operation path is
still available when you need to assemble operations by hand.
request = %{
  id: "users.get",
  method: :get,
  path_template: "/v1/users/{id}",
  path_params: %{"id" => "user-123"},
  query: %{"include" => "workspace"},
  auth: %{use_client_default?: true, override: nil, security_schemes: ["bearerAuth"]},
  resource: "users",
  retry: "users.read",
  circuit_breaker: "users_api",
  rate_limit: "users.integration",
  telemetry: [:my_sdk, :users, :get]
}
3. Execute Or Stream
{:ok, data} = Pristine.execute_request(request, context)
For unary request/response execution, the default Finch-named adapter now emits
HttpExecutionIntent.v1 and delegates the lower HTTP hop to
execution_plane. Pristine.stream/3 remains the stream-oriented path and
keeps using the explicit stream transport adapter.
Pristine.stream/3 still consumes the lower-level Pristine.Operation
envelope. The stream transport returns a Pristine.Response whose :stream
field is enumerable.
4. Generated Wrapper Helpers
Generated operation modules can keep their rendering logic small by using
Pristine.SDK.OpenAPI.Client.partition/2,
Pristine.SDK.OpenAPI.Client.items/2, and
Pristine.SDK.OpenAPI.Client.next_page_request/2.
Next
	Use Foundation Runtime when you want the curated
production profile plus telemetry reporter helpers.
	Use Manual Contexts And Adapters when you
need to wire ports and adapters directly.
	Use OAuth And Token Sources for control-plane
OAuth flows.



  

    Foundation Runtime

Pristine.Client.foundation/1 builds the recommended production client profile.
It wires the Foundation retry, rate-limit, circuit-breaker, telemetry, and
admission-control adapters into one provider-agnostic runtime client.
Build A Foundation Client
This direct default_auth example is standalone compatibility. Governed
execution must use governed_authority instead of env-backed default_auth,
direct headers, or direct base URL inputs.
client =
  Pristine.Client.foundation(
    base_url: "https://api.example.com",
    transport: Pristine.Adapters.Transport.Finch,
    transport_opts: [finch: MyApp.Finch],
    serializer: Pristine.Adapters.Serializer.JSON,
    default_auth: [Pristine.Adapters.Auth.Bearer.new("example-api-token")],
    telemetry: [namespace: [:my_sdk]]
  )
authority =
  Pristine.GovernedAuthority.new!(
    base_url: "https://api.example.com",
    base_url_ref: "base-url://example/workspace-123",
    credential_handle_ref: "credential-handle://example/workspace-123",
    credential_lease_ref: "credential-lease://example/one-effect",
    target_ref: "target://example/production",
    request_scope_ref: "request-scope://example/widgets/list",
    header_policy_ref: "header-policy://example/default",
    materialization_kind: "bearer",
    bearer_token_ref: "bearer-token://example/one-effect",
    redaction_ref: "redaction://headers",
    headers: %{"x-authority-target" => "target://example/production"},
    credential_headers: %{"authorization" => "Bearer authority-materialized-token"},
    allowed_header_names: ["authorization", "x-authority-target"]
  )

client =
  Pristine.Client.foundation(
    governed_authority: authority,
    transport: Pristine.Adapters.Transport.Finch,
    transport_opts: [finch: MyApp.Finch],
    serializer: Pristine.Adapters.Serializer.JSON,
    telemetry: [namespace: [:my_sdk]]
  )
Feature Flags
Pristine.Client.foundation/1 forwards the same top-level Foundation feature
switches used by Pristine.Profiles.Foundation:
	retry
	rate_limit
	circuit_breaker
	telemetry
	admission_control

Each feature accepts false, true, an adapter module, or an option list.
Reporter Helpers
Pristine.Profiles.Foundation still exposes the telemetry reporter helpers used
by production runtimes:
events = Pristine.Profiles.Foundation.default_telemetry_events([:my_sdk])

child_spec =
  Pristine.Profiles.Foundation.reporter_child_spec(
    handler_id: "my-sdk-reporter",
    events: Map.values(events)
  )
When you already have a Foundation client, pass its internal context to the
reporter helpers:
handler_id =
  Pristine.Profiles.Foundation.attach_reporter(
    client.context,
    handler_id: "my-sdk-reporter"
  )

events = Pristine.Profiles.Foundation.reporter_events(client.context)

:ok = Pristine.Profiles.Foundation.detach_reporter(handler_id)
Registry lifetime (Pristine 0.3.1 / Foundation 0.2.2)
Default breaker, rate-limit and semaphore ETS registries belong to Foundation's
supervised registry owner. Short-lived HTTP workers no longer create competing
default tables or transfer them to Erlang :init on exit. Foundation recovers
stale default caches after owner restart; that restart resets resilience state.
Explicit registries are caller-owned and need no heir. Create shared explicit
registries in a long-lived supervised process and pass them via adapter options.
A deleted anonymous registry is an error, not a reason to silently bypass its
limits with a replacement table. Named registry creation follows Foundation's
normal named-registry behavior. This ownership fix does not add transport queue
bounds or physical HTTP cancellation guarantees.
Cancellation During Retry Backoff (Pristine 0.4.0)
The existing Pristine.Adapters.Retry.Foundation loop accepts the request's
Pristine.Cancellation token. With the normal sleeper, a pending retry delay is
implemented as a cancellation-aware wait: cancellation returns promptly and no
later retry attempt begins. Retry-After and normal policy delays still use the
same Foundation runner and delay calculation.
This does not create a second retry engine and does not replace the existing
result classifier. before_attempt, retry budgets, policy backoff, Retry-After,
progress timeout, and attempt accounting remain on Foundation.
Custom sleep_fun hooks remain supported. Pristine checks cancellation before
and after such a hook; if a custom sleeper itself blocks for a long interval and
needs interruption inside that function, it must cooperate with the supplied
cancellation token.


  

    Manual Contexts And Adapters

Pristine.Client.new/1 gives direct control over the runtime ports and adapters
without going through the curated Foundation profile.
For the covered unary lane, Pristine.Adapters.Transport.Finch keeps its
compatibility module name but no longer owns raw HTTP execution. It emits
HttpExecutionIntent.v1 and delegates the lower request/response hop to
execution_plane, while Pristine.Adapters.Transport.FinchStream remains the
stream transport path.
Manual Client Wiring
This direct wiring example is standalone compatibility. Env-backed
default_auth, direct base_url, and default_headers are rejected when a
governed authority is attached.
client =
  Pristine.Client.new(
    base_url: "https://api.example.com",
    transport: Pristine.Adapters.Transport.Finch,
    stream_transport: Pristine.Adapters.Transport.FinchStream,
    transport_opts: [finch: MyApp.Finch],
    serializer: Pristine.Adapters.Serializer.JSON,
    retry: Pristine.Adapters.Retry.Noop,
    rate_limiter: Pristine.Adapters.RateLimit.Noop,
    circuit_breaker: Pristine.Adapters.CircuitBreaker.Noop,
    telemetry: Pristine.Adapters.Telemetry.Noop,
    default_headers: %{"x-client" => "manual"},
    default_auth: [Pristine.Adapters.Auth.Bearer.new("example-api-token")]
  )
Governed manual wiring supplies the authority value and adapter choices only:
authority =
  Pristine.GovernedAuthority.new!(
    base_url: "https://api.example.com",
    base_url_ref: "base-url://example/workspace-123",
    credential_handle_ref: "credential-handle://example/workspace-123",
    credential_lease_ref: "credential-lease://example/one-effect",
    target_ref: "target://example/production",
    request_scope_ref: "request-scope://example/widgets/list",
    header_policy_ref: "header-policy://example/default",
    materialization_kind: "bearer",
    bearer_token_ref: "bearer-token://example/one-effect",
    redaction_ref: "redaction://headers",
    headers: %{"x-authority-target" => "target://example/production"},
    credential_headers: %{"authorization" => "Bearer authority-materialized-token"},
    allowed_header_names: ["authorization", "x-authority-target"]
  )

client =
  Pristine.Client.new(
    governed_authority: authority,
    transport: Pristine.Adapters.Transport.Finch,
    stream_transport: Pristine.Adapters.Transport.FinchStream,
    transport_opts: [finch: MyApp.Finch],
    serializer: Pristine.Adapters.Serializer.JSON,
    retry: Pristine.Adapters.Retry.Noop,
    rate_limiter: Pristine.Adapters.RateLimit.Noop,
    circuit_breaker: Pristine.Adapters.CircuitBreaker.Noop,
    telemetry: Pristine.Adapters.Telemetry.Noop
  )
Direct Execution
operation =
  Pristine.Operation.new(%{
    id: "widgets.list",
    method: :get,
    path_template: "/v1/widgets",
    query: %{"limit" => 10},
    response_schemas: %{200 => nil},
    auth: %{
      use_client_default?: true,
      override: nil,
      security_schemes: ["bearerAuth"]
    },
    runtime: %{
      resource: "widgets",
      retry_group: "widgets.read",
      circuit_breaker: "widgets_api",
      rate_limit_group: "widgets.integration",
      telemetry_event: [:my_sdk, :widgets, :list],
      timeout_ms: nil
    }
  })

{:ok, data} = Pristine.execute(client, operation)
When To Use Manual Wiring
Prefer Pristine.Client.new/1 when you need to:
	override adapters directly
	supply custom retry, auth, or telemetry implementations
	run a minimal local or test profile
	configure both request and stream transports explicitly

Optional Transport Capability Contract (Pristine 0.4.0)
Pristine.Ports.Transport.send/2 remains required and backward compatible. A
transport may additionally implement:
def capabilities(context) do
  %{
    unary_cancellation: :supported,
    cancellation_cleanup: :supported
  }
end

def send_cancelable(request, context, cancellation) do
  # Must terminate the underlying unary HTTP operation when cancellation wins.
end
The capability callback must be side-effect free and must not expose secrets from
context, transport_opts, headers, credentials, or request bodies. Absence, an
empty map, or a malformed value is :unverified. Explicit false or
:unsupported is unsupported. Numeric future bounds such as a queue or response
limit can be advertised as non-negative integers without changing discovery.
Do not advertise cancellation merely because send_cancelable/3 exists. For a
Pristine-owned transport, support means the lower HTTP operation is physically
terminated and cleanup is proven by real integration tests. In Pristine 0.4.0, the
built-in Pristine.Adapters.Transport.Finch adapter advertises both unary
cancellation and cancellation cleanup after real HTTP/1.1 acceptance coverage via
Execution Plane HTTP 0.2.0. Third-party transport authors own the truthfulness of
their declared contract.


  

    OAuth And Token Sources

Pristine.OAuth2 is the runtime OAuth control plane. It handles authorization
URL generation, token exchange, token refresh, and token persistence over the
runtime transport boundary.
Ownership split:
	pristine owns the generic OAuth runtime mechanics
	provider SDK repos own provider URLs, scopes, and provider-local helper
modules
	higher control planes own durable install records, secret authority, and
hosted callback routes

Env-backed OAuth client ids, client secrets, and saved token files are
standalone compatibility inputs. When a runtime context has
governed_authority, Pristine rejects OAuth token requests and saved-token
refresh paths so unmanaged local OAuth state cannot satisfy governed authority.
Build A Provider From Security-Scheme Metadata
provider =
  Pristine.OAuth2.Provider.from_security_scheme!(
    "oauth",
    %{
      "type" => "oauth2",
      "x-pristine-flow" => "authorizationCode",
      "x-pristine-token-content-type" => "application/x-www-form-urlencoded",
      "flows" => %{
        "authorizationCode" => %{
          "authorizationUrl" => "https://example.com/oauth/authorize",
          "tokenUrl" => "https://example.com/oauth/token",
          "scopes" => %{"read" => "Read access"}
        }
      }
    }
  )
Build An Authorization Request
This example is standalone OAuth setup. The env values are direct local inputs
and are not governed authority.
{:ok, authorization_request} =
  Pristine.OAuth2.authorization_request(
    provider,
    client_id: "provider-client-id",
    redirect_uri: "http://localhost:4000/callback",
    scopes: ["read"],
    generate_state: true,
    pkce: true
  )
Exchange A Code
OAuth token exchange uses a runtime client context for transport and serializer
selection. This direct CLIENT_ID and CLIENT_SECRET example is standalone
compatibility.
client =
  Pristine.Client.new(
    base_url: "https://example.com",
    transport: Pristine.Adapters.Transport.Finch,
    transport_opts: [finch: MyApp.Finch],
    serializer: Pristine.Adapters.Serializer.JSON
  )

{:ok, token} =
  Pristine.OAuth2.exchange_code(
    provider,
    code,
    context: client.context,
    client_id: "provider-client-id",
    client_secret: "provider-client-secret"
  )
Persisted Tokens
Pristine.OAuth2.SavedToken uses Pristine.OAuth2 directly for refresh flows.
Browser launch and loopback callback capture remain optional adapter seams on
top of the runtime boundary.
That means a provider SDK can expose a thin helper layer over Pristine.OAuth2
without reimplementing token persistence or refresh merge behavior.
In governed mode, use the selected authority materializer to produce a
Pristine.GovernedAuthority instead of loading Pristine.Adapters.TokenSource.File
or refreshing Pristine.OAuth2.SavedToken from local state.


  

    Streaming And SSE

Pristine.stream/3 consumes the same Pristine.Operation envelope as
Pristine.execute/3. Streaming transports return a Pristine.Response whose
:stream field yields events lazily.
Build A Streaming Client
This direct streaming client is standalone compatibility. Governed streaming
uses governed_authority and rejects env-backed default_auth and direct
headers.
client =
  Pristine.Client.new(
    base_url: "https://api.example.com",
    stream_transport: Pristine.Adapters.Transport.FinchStream,
    transport_opts: [finch: MyApp.Finch],
    serializer: Pristine.Adapters.Serializer.JSON,
    default_auth: [Pristine.Adapters.Auth.Bearer.new("example-api-token")]
  )
authority =
  Pristine.GovernedAuthority.new!(
    base_url: "https://api.example.com",
    base_url_ref: "base-url://example/workspace-123",
    credential_handle_ref: "credential-handle://example/workspace-123",
    credential_lease_ref: "credential-lease://example/one-effect",
    target_ref: "target://example/production",
    request_scope_ref: "request-scope://example/widgets/list",
    header_policy_ref: "header-policy://example/default",
    materialization_kind: "bearer",
    bearer_token_ref: "bearer-token://example/one-effect",
    redaction_ref: "redaction://headers",
    headers: %{"x-authority-target" => "target://example/production"},
    credential_headers: %{"authorization" => "Bearer authority-materialized-token"},
    allowed_header_names: ["authorization", "x-authority-target"]
  )

client =
  Pristine.Client.new(
    governed_authority: authority,
    stream_transport: Pristine.Adapters.Transport.FinchStream,
    transport_opts: [finch: MyApp.Finch],
    serializer: Pristine.Adapters.Serializer.JSON
  )
Stream An SSE Operation
operation =
  Pristine.Operation.new(%{
    id: "events.stream",
    method: :get,
    path_template: "/v1/events",
    headers: %{"accept" => "text/event-stream"},
    auth: %{
      use_client_default?: true,
      override: nil,
      security_schemes: ["bearerAuth"]
    },
    runtime: %{
      resource: "events",
      retry_group: "events.read",
      circuit_breaker: "events_api",
      rate_limit_group: "events.integration",
      telemetry_event: [:my_sdk, :events, :stream],
      timeout_ms: nil
    }
  })

{:ok, response} = Pristine.stream(client, operation)

response.stream
|> Enum.each(fn event ->
  IO.inspect(event, label: "event")
end)
For SSE helpers, combine Pristine.stream/3 with Pristine.Streaming.Event,
Pristine.Streaming.SSEDecoder, and the stream transport adapters.
Unary Versus Streaming Cancellation
The new unary Pristine.Cancellation contract does not redesign the existing SSE
stream lifecycle. Pristine.Adapters.Transport.FinchStream keeps its established
stream cancellation/early-halt cleanup behavior and last-event-id bookkeeping.
Unary capability discovery must not be interpreted as a streaming guarantee, and
stream cancellation must not be inferred from :unary_cancellation.
A future common capability surface may describe streaming guarantees separately
when they are backed by the existing stream acceptance tests.
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Shared runtime substrate for first-party OpenAPI-based SDKs.
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        context(opts \\ [])

      


        Build an execution context.



    


    
      
        execute(client, operation, opts \\ [])

      


        Execute a rendered runtime operation against a runtime client.



    


    
      
        execute_request(request_spec, context, opts \\ [])

      


        Execute a generic request spec without rebuilding a runtime manifest.



    


    
      
        foundation_context(opts \\ [])

      


        Build a Foundation-backed production context.



    


    
      
        stream(client, operation, opts \\ [])

      


        Open a streaming request for a rendered runtime operation.
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          @spec context(keyword()) :: Pristine.SDK.Context.t()


      


Build an execution context.

  



    

  
    
      
    
    
      execute(client, operation, opts \\ [])



        
          
        

    

  


  

      

          @spec execute(Pristine.Client.t(), Pristine.Operation.t(), keyword()) ::
  {:ok, term()} | {:error, term()}


      


Execute a rendered runtime operation against a runtime client.

  



    

  
    
      
    
    
      execute_request(request_spec, context, opts \\ [])



        
          
        

    

  


  

      

          @spec execute_request(
  Pristine.SDK.OpenAPI.Client.request_spec_t()
  | Pristine.SDK.OpenAPI.Client.request_t(),
  Pristine.SDK.Context.t(),
  keyword()
) :: {:ok, term()} | {:error, term()}


      


Execute a generic request spec without rebuilding a runtime manifest.
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          @spec foundation_context(keyword()) :: Pristine.SDK.Context.t()


      


Build a Foundation-backed production context.

  



    

  
    
      
    
    
      stream(client, operation, opts \\ [])



        
          
        

    

  


  

      

          @spec stream(Pristine.Client.t(), Pristine.Operation.t(), keyword()) ::
  {:ok, Pristine.Response.t()} | {:error, term()}


      


Open a streaming request for a rendered runtime operation.

  


        

      


  

    
Pristine.AdapterSelectionPolicy 
    



      
Phase 6 adapter selection policy declaration for Pristine lower simulation.
HTTP lower simulation is selected through owner runtime configuration only.
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          @type t() :: %Pristine.AdapterSelectionPolicy{
  config_key: String.t(),
  contract_version: String.t(),
  default_value_when_unset: String.t(),
  fail_closed_action_when_misconfigured: String.t(),
  owner_repo: String.t(),
  selection_surface: String.t()
}
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          @spec contract_version() :: String.t()
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          @spec dump(t()) :: map()
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          @spec new(map() | keyword() | t()) :: {:ok, t()} | {:error, Exception.t()}
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          @spec new!(map() | keyword() | t()) :: t()
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          @spec owner_repo() :: String.t()


      



  


        

      


  

    
Pristine.Adapters.AdmissionControl.Dispatch 
    



      
Admission-control adapter backed by Foundation.Dispatch.
This adapter expects a started Foundation.Dispatch process via the
:dispatch option. The handle may be a pid or any registered
GenServer.server() reference accepted by Foundation.Dispatch.
When admission control is explicitly enabled, invalid dispatch configuration
raises instead of silently degrading to a noop.

      




  

    
Pristine.Adapters.AdmissionControl.Noop 
    



      
Admission-control adapter that performs no coordination.

      




  

    
Pristine.Adapters.Auth.ApiKey 
    



      
Static API key auth adapter.

      


      
        Summary


  
    Functions
  


    
      
        new(value, opts \\ [])

      


        Build an API key auth tuple for Context auth configuration.
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      new(value, opts \\ [])



        
          
        

    

  


  

      

          @spec new(String.t(), keyword()) :: {module(), keyword()}


      


Build an API key auth tuple for Context auth configuration.

  


        

      


  

    
Pristine.Adapters.Auth.Basic 
    



      
Basic auth adapter.

      


      
        Summary


  
    Functions
  


    
      
        new(username, password, opts \\ [])

      


        Build a basic auth tuple for Context auth configuration.
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          @spec new(String.t(), String.t(), keyword()) :: {module(), keyword()}


      


Build a basic auth tuple for Context auth configuration.

  


        

      


  

    
Pristine.Adapters.Auth.Bearer 
    



      
Bearer token auth adapter.

      


      
        Summary


  
    Functions
  


    
      
        new(token, opts \\ [])

      


        Build a bearer auth tuple for Context auth configuration.
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          @spec new(String.t(), keyword()) :: {module(), keyword()}


      


Build a bearer auth tuple for Context auth configuration.

  


        

      


  

    
Pristine.Adapters.Auth.GovernedCredential 
    



      
Governed auth adapter backed by Pristine.GovernedAuthority.

      


      
        Summary


  
    Functions
  


    
      
        new(authority)

      


        Build a governed credential auth tuple for context auth configuration.
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          @spec new(Pristine.GovernedAuthority.t()) :: {module(), keyword()}


      


Build a governed credential auth tuple for context auth configuration.

  


        

      


  

    
Pristine.Adapters.Auth.OAuth2 
    



      
OAuth2 bearer adapter backed by a token source.
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          @spec new(keyword()) :: {module(), keyword()}


      



  


        

      


  

    
Pristine.Adapters.BytesSemaphore.GenServer 
    



      
GenServer-based byte-budget semaphore adapter.
Tracks a shared byte budget across concurrent callers. Acquisitions can push
the budget negative to allow in-flight work to complete; new acquisitions
block while the budget is negative and resume once releases bring it back
to a non-negative value.
Example
# Start a semaphore with 5MB budget
{:ok, sem} = GenServer.start_link(max_bytes: 5_242_880)

# Acquire bytes (blocks if budget is negative)
:ok = GenServer.acquire(sem, 1000, 5_000)

# Do work...

# Release bytes back
:ok = GenServer.release(sem, 1000)
with_bytes/3
For convenience, with_bytes/3 acquires, executes a function, and guarantees
release even if the function raises:
result = GenServer.with_bytes(sem, 1000, fn ->
  # Do work with the allocated bytes
  :ok
end)
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        t()

      


    





  
    Functions
  


    
      
        acquire(semaphore, bytes, timeout)

      


        Acquire bytes from the semaphore, blocking while the budget is negative.



    


    
      
        available(semaphore)

      


        Get the number of available bytes.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        release(semaphore, bytes)

      


        Release bytes back to the semaphore.



    


    
      
        start_link(opts \\ [])

      


        Start a BytesSemaphore with the given byte budget.



    


    
      
        with_bytes(semaphore, bytes, fun)

      


        Execute fun while holding the requested byte budget.
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          @type t() :: pid() | atom()
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          @spec acquire(t(), non_neg_integer(), timeout()) :: :ok | {:error, :timeout}


      


Acquire bytes from the semaphore, blocking while the budget is negative.
Returns :ok when the bytes have been acquired. If the current budget is
negative, the caller blocks until enough releases bring it back to non-negative
or the timeout expires.
Examples
:ok = GenServer.acquire(sem, 1000, 5_000)
{:error, :timeout} = GenServer.acquire(sem, 1000, 100)

  



  
    
      
    
    
      available(semaphore)



        
          
        

    

  


  

      

          @spec available(t()) :: non_neg_integer()


      


Get the number of available bytes.
Returns 0 if the budget is negative.
Examples
available = GenServer.available(sem)

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      release(semaphore, bytes)



        
          
        

    

  


  

      

          @spec release(t(), non_neg_integer()) :: :ok


      


Release bytes back to the semaphore.
This is an asynchronous operation. If there are blocked waiters and the
budget returns to non-negative, they will be woken up.
Examples
:ok = GenServer.release(sem, 1000)

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Start a BytesSemaphore with the given byte budget.
Options
	:max_bytes - Maximum byte budget (default: 5MB)
	:name - Optional name for registration

Examples
{:ok, sem} = GenServer.start_link(max_bytes: 1_000_000)
{:ok, sem} = GenServer.start_link(name: MyApp.BytesSemaphore)

  



  
    
      
    
    
      with_bytes(semaphore, bytes, fun)



        
          
        

    

  


  

      

          @spec with_bytes(t(), non_neg_integer(), (-> result)) :: result when result: any()


      


Execute fun while holding the requested byte budget.
Acquires the bytes, executes the function, and guarantees release even if
the function raises an exception, throws, or exits.
Examples
result = GenServer.with_bytes(sem, 1000, fn ->
  # Work with allocated bytes
  :done
end)

  


        

      


  

    
Pristine.Adapters.CircuitBreaker.Foundation 
    



      
Circuit breaker adapter backed by Foundation.CircuitBreaker.Registry.

      




  

    
Pristine.Adapters.CircuitBreaker.Noop 
    



      
Circuit breaker adapter that performs no checks.

      




  

    
Pristine.Adapters.Compression.Gzip 
    



      
Gzip compression adapter using Erlang's :zlib module.
Provides gzip compression and decompression for request/response bodies.

      


      
        Summary
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        compress(data, opts \\ [])

      


        Compresses binary data using gzip.



    


    
      
        content_encoding()

      


        Returns the content encoding identifier for gzip.



    


    
      
        decompress(data, opts \\ [])

      


        Decompresses gzip-encoded binary data.
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      compress(data, opts \\ [])



        
          
        

    

  


  

Compresses binary data using gzip.
Options
	:level - Compression level (currently ignored, uses default)

Examples
iex> {:ok, compressed} = Pristine.Adapters.Compression.Gzip.compress("hello")
iex> is_binary(compressed)
true

  



  
    
      
    
    
      content_encoding()



        
          
        

    

  


  

Returns the content encoding identifier for gzip.
Examples
iex> Pristine.Adapters.Compression.Gzip.content_encoding()
"gzip"

  



    

  
    
      
    
    
      decompress(data, opts \\ [])



        
          
        

    

  


  

Decompresses gzip-encoded binary data.
Options
Currently no options are supported.
Examples
iex> compressed = :zlib.gzip("hello")
iex> Pristine.Adapters.Compression.Gzip.decompress(compressed)
{:ok, "hello"}

iex> Pristine.Adapters.Compression.Gzip.decompress("invalid")
{:error, :invalid_gzip_data}

  


        

      


  

    
Pristine.Adapters.Multipart.Ex 
    



      
Multipart adapter backed by multipart_ex.

      




  

    
Pristine.Adapters.OAuthBackend.Native 
    



      
In-tree OAuth backend adapter for Pristine's control-plane helpers.

      




  

    
Pristine.Adapters.OAuthBrowser.SystemCmd 
    



      
System-command browser launcher adapter for interactive OAuth flows.

      




  

    
Pristine.Adapters.OAuthCallbackListener.Bandit 
    



      
Bandit-backed loopback callback listener adapter for interactive OAuth flows.

      




  

    
Pristine.Adapters.PoolManager 
    



      
Pool manager adapter backed by Pristine.PoolKey.

      




  

    
Pristine.Adapters.RateLimit.BackoffWindow 
    



      
Rate limit adapter backed by Foundation.RateLimit.BackoffWindow.
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    Functions
  


    
      
        backoff(key, duration_ms, opts \\ [])

      


        Set a backoff window for a key.
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      backoff(key, duration_ms, opts \\ [])



        
          
        

    

  


  

      

          @spec backoff(term(), non_neg_integer(), keyword()) :: :ok


      


Set a backoff window for a key.

  


        

      


  

    
Pristine.Adapters.RateLimit.Noop 
    



      
Rate limit adapter that performs no limiting.

      




  

    
Pristine.Adapters.ResultClassifier.HTTP 
    



      
Generic HTTP result classifier for Pristine request execution.

      




  

    
Pristine.Adapters.Retry.Foundation 
    



      
Retry adapter backed by Foundation retry policies.
This adapter provides:
	Full retry orchestration via with_retry/2
	Opt-in :retry_budget_ms stops before a delay would reach the total call
budget and returns the last result, including time spent in the initial attempt.
	HTTP-specific retry determination via should_retry?/1
	Retry-After header parsing via parse_retry_after/1
	Optional Pristine.Cancellation integration that interrupts the default
retry wait and prevents later attempts once cancellation is terminal.

When a caller supplies a custom :sleep_fun, Pristine preserves that hook.
Cancellation is checked immediately before and after the custom sleeper; a
sleeper that blocks internally must cooperate with the same cancellation token
if it needs mid-sleep interruption.
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        http_aware_policy(opts \\ [])

      


        Create a retry policy with HTTP-aware retry-after support.



    


    
      
        parse_retry_after(response_or_headers, opts \\ [])

      


        Parse retry delay from HTTP response headers.



    


    
      
        should_retry?(response)

      


        Determine if an HTTP response should be retried.
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      http_aware_policy(opts \\ [])



        
          
        

    

  


  

      

          @spec http_aware_policy(keyword()) :: Foundation.Retry.Policy.t()


      


Create a retry policy with HTTP-aware retry-after support.
This function creates a retry policy that will respect Retry-After headers
from HTTP responses. Use this when you need the retry delays to be driven
by server-specified delays.
Options
All standard Foundation.Retry.Policy options, plus:
	:response_headers_fun - Function to extract headers from the result

Examples
policy = Foundation.http_aware_policy(
  max_attempts: 5,
  response_headers_fun: fn
    {:ok, %{headers: headers}} -> headers
    _ -> %{}
  end
)

  



    

  
    
      
    
    
      parse_retry_after(response_or_headers, opts \\ [])



        
          
        

    

  


  

Parse retry delay from HTTP response headers.
Delegates to Foundation.Retry.HTTP.parse_retry_after/1.
Examples
iex> Pristine.Adapters.Retry.Foundation.parse_retry_after(%{"retry-after" => "5"})
5000

  



  
    
      
    
    
      should_retry?(response)



        
          
        

    

  


  

Determine if an HTTP response should be retried.
Delegates to Foundation.Retry.HTTP.should_retry?/1.
Examples
iex> Pristine.Adapters.Retry.Foundation.should_retry?(%{status: 429})
true

iex> Pristine.Adapters.Retry.Foundation.should_retry?(%{
...>   status: 400,
...>   headers: %{"x-should-retry" => "true"}
...> })
true

  


        

      


  

    
Pristine.Adapters.Retry.Noop 
    



      
Retry adapter that performs no retries.
This adapter executes the function exactly once without any retry logic.
Useful for testing or when retry behavior is not desired.

      




  

    
Pristine.Adapters.Semaphore.Counting 
    



      
Counting semaphore adapter using Foundation.Semaphore.Counting.
This adapter provides connection/concurrency limiting using an ETS-backed
counting semaphore. It's designed for limiting concurrent HTTP connections
or other resource access patterns.
Example
# Initialize a semaphore with a limit of 10 concurrent operations
Counting.init(:http_pool, 10)

# Execute a function while holding a permit
result = Counting.with_permit(:http_pool, 5_000, fn ->
  make_http_request()
end)

# Handle timeout
case Counting.with_permit(:http_pool, 100, fn -> slow_operation() end) do
  {:error, :timeout} -> {:error, :too_busy}
  result -> result
end

      


      
        Summary


  
    Functions
  


    
      
        acquire(name, timeout)

      


        Attempt to acquire a permit from the semaphore.



    


    
      
        available(name)

      


        Get the number of available permits.



    


    
      
        init(name, limit)

      


        Initialize a named semaphore with a given limit.



    


    
      
        release(name)

      


        Release a previously acquired permit back to the semaphore.



    


    
      
        with_permit(name, timeout, fun)

      


        Execute a function while holding a semaphore permit.



    





      


      
        Functions


        


  
    
      
    
    
      acquire(name, timeout)



        
          
        

    

  


  

Attempt to acquire a permit from the semaphore.
Uses a spin-wait loop with short sleeps to attempt acquisition
within the specified timeout.

  



  
    
      
    
    
      available(name)



        
          
        

    

  


  

Get the number of available permits.
Returns the difference between the configured limit and the current count.

  



  
    
      
    
    
      init(name, limit)



        
          
        

    

  


  

Initialize a named semaphore with a given limit.
The semaphore will be created in the adapter's registry
and its limit will be stored for later reference.

  



  
    
      
    
    
      release(name)



        
          
        

    

  


  

Release a previously acquired permit back to the semaphore.

  



  
    
      
    
    
      with_permit(name, timeout, fun)



        
          
        

    

  


  

Execute a function while holding a semaphore permit.
Acquires a permit, executes the function, and releases the permit.
If the permit cannot be acquired within the timeout, returns {:error, :timeout}.
The permit is always released, even if the function raises an exception.

  


        

      


  

    
Pristine.Adapters.Serializer.JSON 
    



      
JSON serializer using Jason with optional Sinter validation.

      




  

    
Pristine.Adapters.Streaming.SSE 
    



      
SSE decoder adapter built on Pristine.Streaming.SSEDecoder.

      




  

    
Pristine.Adapters.Telemetry.Foundation 
    



      
Telemetry adapter backed by Foundation.Telemetry.
This is the recommended runtime telemetry adapter. It keeps Pristine on the
normal :telemetry handler model while letting callers attach exporters such
as TelemetryReporter separately.
This adapter provides full telemetry support including:
	Event emission
	Function timing with automatic duration measurement
	Counter and gauge metrics

Event naming follows a small normalization rule:
	atom shorthand is prefixed as [:pristine, event]
	caller-supplied event paths are emitted unchanged

Usage
# Emit a custom event
Foundation.emit(:request_completed, %{path: "/api"}, %{duration: 100})

# Measure a function
result = Foundation.measure(:database_query, %{table: "users"}, fn ->
  query_database()
end)

# Emit a counter
Foundation.emit_counter(:request_count, %{method: :get})

# Emit a gauge
Foundation.emit_gauge(:queue_size, 42, %{queue: "jobs"})
Event Naming
Examples:
	emit(:request, ...) emits [:pristine, :request]
	measure(:query, ...) emits [:pristine, :query]
	emit([:my_sdk, :request, :stop], ...) emits that exact path
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    Functions
  


    
      
        emit(event, metadata, measurements)

      


        Emit a telemetry event.



    


    
      
        emit_counter(event, metadata)

      


        Emit a counter event (increment by 1).



    


    
      
        emit_gauge(event, value, metadata)

      


        Emit a gauge event with a specific value.



    


    
      
        measure(event, metadata, fun)

      


        Measure function execution time and emit a telemetry event.



    





      


      
        Functions


        


  
    
      
    
    
      emit(event, metadata, measurements)



        
          
        

    

  


  

Emit a telemetry event.
Atom shorthand is normalized under [:pristine, ...]. List paths are
preserved as-is.

  



  
    
      
    
    
      emit_counter(event, metadata)



        
          
        

    

  


  

Emit a counter event (increment by 1).
Emits an event with %{count: 1} measurement.

  



  
    
      
    
    
      emit_gauge(event, value, metadata)



        
          
        

    

  


  

Emit a gauge event with a specific value.
Emits an event with %{value: value} measurement.

  



  
    
      
    
    
      measure(event, metadata, fun)



        
          
        

    

  


  

Measure function execution time and emit a telemetry event.
Emits an event with %{duration: duration_in_native_time} measurement.
If the function raises, the event is still emitted with :error metadata
before re-raising.

  


        

      


  

    
Pristine.Adapters.Telemetry.Noop 
    



      
Telemetry adapter that does nothing.
Useful for testing or when telemetry is not desired.
All operations are no-ops that return appropriate values
without emitting any events.

      




  

    
Pristine.Adapters.Telemetry.Raw 
    



      
Telemetry adapter that emits raw event names without prefixes.

      




  

    
Pristine.Adapters.TokenSource.File 
    



      
JSON file-backed token source for reusable OAuth2 token persistence.
Options:
	:path - required file path
	:create_dirs? - when true, create the parent directory before writes


      




  

    
Pristine.Adapters.TokenSource.Refreshable 
    



      
Token source wrapper that refreshes expiring OAuth2 tokens through Pristine.OAuth2.
Options:
	:inner_source - required wrapped token source as {module, keyword()} or module
	:provider - required Pristine.OAuth2.Provider
	:context - Pristine context used for the refresh request
	:client_id - OAuth client id for the refresh request
	:client_secret - OAuth client secret for the refresh request
	:token_params - extra provider-specific refresh params
	:refresh_skew_seconds - refresh before expiry by this many seconds

The wrapper only attempts refresh when the current token has a real
expires_at value. If the provider returns a replacement refresh token, the
wrapper persists that rotated value back through the wrapped token source.

      




  

    
Pristine.Adapters.TokenSource.Static 
    



      
Static token source useful for tests and simple callers.

      




  

    
Pristine.Adapters.Tokenizer.Tiktoken 
    



      
Tokenizer adapter backed by TiktokenEx encodings.

      




  

    
Pristine.Adapters.Transport.Finch 
    



      
Compatibility-named unary HTTP transport adapter backed by the Execution Plane.
Unary cancellation uses an Execution Plane session backed by OTP :httpc.
Cancellation waits for the lower execution to terminate. A response that has
already completed may win the race; cancellation cannot undo remote effects.

      




  

    
Pristine.Adapters.Transport.FinchStream 
    



      
Streaming HTTP transport adapter using Finch.
Uses Finch.stream/5 to handle chunked responses and SSE streams.
Returns a StreamResponse with an enumerable that yields parsed SSE events.
Configuration
Configure via context transport_opts:
context = %Context{
  transport_opts: [
    finch: MyApp.Finch,          # Finch instance name
    receive_timeout: 60_000       # Timeout for receiving data (ms)
  ]
}
Usage
{:ok, response} = FinchStream.stream(request, context)

response.stream
|> Enum.each(fn event ->
  IO.puts("Event: #{event.data}")
end)
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    Functions
  


    
      
        decode_sse_body(body)

      


        Decode a raw binary SSE body into a list of events.



    





      


      
        Functions


        


  
    
      
    
    
      decode_sse_body(body)



        
          
        

    

  


  

      

          @spec decode_sse_body(binary()) :: [Pristine.Streaming.Event.t()]


      


Decode a raw binary SSE body into a list of events.
This is useful when you have a complete SSE response body and want
to parse it into events.
Example
events = FinchStream.decode_sse_body(body)

  


        

      


  

    
Pristine.Adapters.Transport.LowerSimulation 
    



      
Configured unary HTTP simulation transport backed by Execution Plane.
This adapter is selected through normal Pristine transport configuration. It
reads scenario profiles from application or context transport config, injects
a lower-simulation route descriptor, and lets Execution Plane enforce the
no-egress contract.

      


      
        Summary


  
    Functions
  


    
      
        adapter_selection_policy()

      


        Declares the Phase 6 adapter selection policy for Pristine HTTP simulation.



    


    
      
        lower_simulation_scenario!(scenario_ref, overrides \\ [])

      


        Builds the owner-local Phase 6 lower scenario declaration for an HTTP profile.



    





      


      
        Functions


        


  
    
      
    
    
      adapter_selection_policy()



        
          
        

    

  


  

      

          @spec adapter_selection_policy() :: Pristine.AdapterSelectionPolicy.t()


      


Declares the Phase 6 adapter selection policy for Pristine HTTP simulation.

  



    

  
    
      
    
    
      lower_simulation_scenario!(scenario_ref, overrides \\ [])



        
          
        

    

  


  

      

          @spec lower_simulation_scenario!(String.t(), map() | keyword()) ::
  Pristine.LowerSimulationScenario.t()


      


Builds the owner-local Phase 6 lower scenario declaration for an HTTP profile.

  


        

      


  

    
Pristine.Cancellation 
    



      
Opaque, process-safe cancellation token for a logical unary request.
A token starts active and becomes permanently cancelled after cancel/1.
Cancellation is idempotent and may be triggered from any BEAM process.
The token is a one-shot lifecycle signal. It may be intentionally shared by
multiple related requests, but once cancelled it can never be reset or reused
as an active token. Cancelling it does not roll back a remote side effect and
does not prove that an upstream service never received or started processing a
request.
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    Types
  


    
      
        await_result()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        await(cancellation, timeout \\ :infinity)

      


        Wait for cancellation for up to timeout milliseconds.



    


    
      
        cancel(cancellation)

      


        Permanently cancel a token.



    


    
      
        cancelled?(cancellation)

      


        Return whether the token has been cancelled.



    


    
      
        new()

      


        Create a new active cancellation token.
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      await_result()



        
          
        

    

  


  

      

          @type await_result() :: :cancelled | :timeout


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      await(cancellation, timeout \\ :infinity)



        
          
        

    

  


  

      

          @spec await(t(), timeout()) :: await_result()


      


Wait for cancellation for up to timeout milliseconds.
Returns :cancelled as soon as cancellation is observed or :timeout when
the supplied timeout expires. Waiting does not consume the token; cancellation
remains terminal and observable by later callers.

  



  
    
      
    
    
      cancel(cancellation)



        
          
        

    

  


  

      

          @spec cancel(t()) :: :ok


      


Permanently cancel a token.
The first caller transitions the token and wakes current waiters. Repeated or
concurrent calls are harmless and return :ok.

  



  
    
      
    
    
      cancelled?(cancellation)



        
          
        

    

  


  

      

          @spec cancelled?(t()) :: boolean()


      


Return whether the token has been cancelled.

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: t()


      


Create a new active cancellation token.

  


        

      


  

    
Pristine.Client 
    



      
Provider-agnostic runtime client used by generated providers and thin facades.
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    Types
  


    
      
        runtime_defaults_t()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        foundation(opts \\ [])

      


    


    
      
        from_context(context)

      


    


    
      
        new(opts \\ [])
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      runtime_defaults_t()



        
          
        

    

  


  

      

          @type runtime_defaults_t() :: %{
  retry: module() | nil,
  timeout_ms: non_neg_integer() | nil,
  telemetry: module() | nil,
  serializer: module() | nil,
  stream_transport: module() | nil,
  rate_limiter: module() | nil,
  circuit_breaker: module() | nil
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.Client{
  base_url: String.t() | nil,
  context: Pristine.Core.Context.t(),
  default_auth: term(),
  default_headers: map(),
  runtime_defaults: runtime_defaults_t(),
  transport: module() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      foundation(opts \\ [])



        
          
        

    

  


  

      

          @spec foundation(keyword()) :: t()


      



  



  
    
      
    
    
      from_context(context)



        
          
        

    

  


  

      

          @spec from_context(Pristine.Core.Context.t()) :: t()


      



  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) :: t()


      



  


        

      


  

    
Pristine.Core.Auth 
    



      
Apply auth modules to request headers.
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        apply(auth_modules, headers)

      


    





      


      
        Functions


        


  
    
      
    
    
      apply(auth_modules, headers)



        
          
        

    

  


  

      

          @spec apply(list(), map()) :: {:ok, map()} | {:error, term()}


      



  


        

      


  

    
Pristine.Core.Context 
    



      
Internal runtime context for executing request specs.
Pristine.Client is the public runtime client contract.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(opts \\ [])
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      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.Core.Context{
  admission_control: module() | nil,
  admission_opts: keyword(),
  auth: list(),
  base_url: String.t() | nil,
  circuit_breaker: module() | nil,
  circuit_breaker_opts: keyword(),
  config: term() | nil,
  default_query: map(),
  default_timeout: non_neg_integer() | nil,
  dump_headers?: boolean(),
  error_module: module() | nil,
  extra_headers: function() | nil,
  governed_authority: Pristine.GovernedAuthority.t() | nil,
  headers: map(),
  idempotency_header: String.t(),
  log_level: :debug | :info | :warn | :error | nil,
  logger: (atom(), String.t(), map() -> term()) | nil,
  multipart: module() | nil,
  multipart_opts: keyword(),
  package_version: String.t() | nil,
  pool_base: term() | nil,
  pool_manager: module() | nil,
  provider_profile: term() | nil,
  query_opts: keyword(),
  rate_limit_opts: keyword(),
  rate_limiter: module() | nil,
  redact_headers: function() | nil,
  response_wrapper: module() | nil,
  result_classifier: module() | function() | nil,
  retry: module() | nil,
  retry_opts: keyword(),
  retry_policies: map(),
  semaphore: module() | nil,
  serializer: module() | nil,
  stream_transport: module() | nil,
  streaming: module() | nil,
  telemetry: module() | nil,
  telemetry_events: map(),
  telemetry_metadata: map(),
  transform_opts: keyword(),
  transport: module() | nil,
  transport_opts: keyword(),
  type_schemas: map()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) :: t()


      



  


        

      


  

    
Pristine.Core.EndpointMetadata 
    



      
Internal endpoint metadata contract used by the request pipeline.
This struct carries the normalized request metadata that survives the
streamlined public runtime boundary.
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        t()

      


    





  
    Functions
  


    
      
        from_operation(operation, opts \\ [])

      


    


    
      
        from_request_spec(request_spec, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.Core.EndpointMetadata{
  body_type: String.t() | atom() | nil,
  circuit_breaker: String.t() | nil,
  content_type: String.t() | nil,
  headers: map(),
  id: String.t() | atom() | nil,
  idempotency: boolean() | nil,
  idempotency_header: String.t() | nil,
  method: String.t() | atom() | nil,
  path: String.t() | nil,
  query: map(),
  rate_limit: String.t() | nil,
  request: term(),
  resource: String.t() | nil,
  response: term(),
  response_unwrap: String.t() | nil,
  retry: String.t() | nil,
  security: [map()] | nil,
  telemetry: term(),
  timeout: non_neg_integer() | nil,
  transform: keyword() | map() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      from_operation(operation, opts \\ [])



        
          
        

    

  


  

      

          @spec from_operation(Pristine.Operation.t(), keyword()) :: t()


      



  



    

  
    
      
    
    
      from_request_spec(request_spec, opts \\ [])



        
          
        

    

  


  

      

          @spec from_request_spec(map(), keyword()) :: t()


      



  


        

      


  

    
Pristine.Core.Headers 
    



      
Header normalization and merging utilities.
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        build(base_headers, endpoint_headers, auth_modules, extra_headers, content_type)
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      build(base_headers, endpoint_headers, auth_modules, extra_headers, content_type)



        
          
        

    

  


  

      

          @spec build(map(), map(), list(), map(), binary() | nil) ::
  {:ok, map()} | {:error, term()}


      



  


        

      


  

    
Pristine.Core.Pipeline 
    



      
Execute normalized request metadata through the shared request pipeline.
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        execute_endpoint(endpoint, payload, context, opts \\ [])

      


    


    
      
        stream_operation(operation, context, opts \\ [])

      


    





      


      
        Functions


        


    

  
    
      
    
    
      execute_endpoint(endpoint, payload, context, opts \\ [])



        
          
        

    

  


  

      

          @spec execute_endpoint(
  Pristine.Core.EndpointMetadata.t(),
  term(),
  Pristine.Core.Context.t(),
  keyword()
) ::
  {:ok, term()} | {:error, term()}


      



  



    

  
    
      
    
    
      stream_operation(operation, context, opts \\ [])



        
          
        

    

  


  

      

          @spec stream_operation(Pristine.Operation.t(), Pristine.Core.Context.t(), keyword()) ::
  {:ok, Pristine.Response.t()} | {:error, term()}


      



  


        

      


  

    
Pristine.Core.Querystring 
    



      
Query string encoder with configurable array and nested formats.
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        array_format()
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        encode(params, opts \\ [])

      


    


    
      
        stringify(params, opts \\ [])
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      array_format()



        
          
        

    

  


  

      

          @type array_format() :: :comma | :repeat | :indices | :brackets


      



  



  
    
      
    
    
      nested_format()



        
          
        

    

  


  

      

          @type nested_format() :: :dots | :brackets
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      encode(params, opts \\ [])



        
          
        

    

  


  

      

          @spec encode(map() | keyword(), keyword()) :: [{String.t(), String.t()}]


      



  



    

  
    
      
    
    
      stringify(params, opts \\ [])



        
          
        

    

  


  

      

          @spec stringify(map() | keyword(), keyword()) :: String.t()


      



  


        

      


  

    
Pristine.Core.Request 
    



      
Normalized request data used by the transport port.
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        t()
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          @type t() :: %Pristine.Core.Request{
  body: binary() | nil,
  endpoint_id: String.t() | nil,
  headers: map(),
  metadata: map(),
  method: String.t() | nil,
  url: String.t() | nil
}


      



  


        

      


  

    
Pristine.Core.RequestPath 
    



      
Request path validation helpers.
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        validate_path_params!(params)
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      validate!(path)



        
          
        

    

  


  

      

          @spec validate!(String.t()) :: :ok


          @spec validate!(term()) :: :ok


      



  



  
    
      
    
    
      validate_path_params!(params)



        
          
        

    

  


  

      

          @spec validate_path_params!(map()) :: :ok


      



  


        

      


  

    
Pristine.Core.Response 
    



      
Internal normalized response data from the transport port.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.Core.Response{
  body: binary() | nil,
  headers: map(),
  metadata: map(),
  status: integer() | nil
}


      



  


        

      


  

    
Pristine.Core.ResultClassification 
    



      
Internal normalized classification for a single request outcome.
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        breaker_outcome()
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      breaker_outcome()



        
          
        

    

  


  

      

          @type breaker_outcome() :: :success | :failure | :ignore


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.Core.ResultClassification{
  breaker_outcome: breaker_outcome(),
  limiter_backoff_ms: non_neg_integer() | nil,
  retry?: boolean(),
  retry_after_ms: non_neg_integer() | nil,
  telemetry: map()
}
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          @spec normalize(t() | map() | keyword() | nil) :: t()


      



  


        

      


  

    
Pristine.Core.StreamResponse 
    



      
Response wrapper for streaming HTTP responses.
Contains an enumerable stream of events instead of a complete body.
This is used for SSE (Server-Sent Events) and other streaming responses.
Fields
	:stream - An enumerable that yields events (required)
	:status - HTTP status code (required)
	:headers - Response headers as a map (required)
	:metadata - Additional metadata (optional, defaults to empty map)

Example
%StreamResponse{
  stream: events,
  status: 200,
  headers: %{"content-type" => "text/event-stream"},
  metadata: %{request_id: "req_123"}
}
Usage
The stream can be consumed lazily:
{:ok, response} = StreamTransport.stream(request, context)

response.stream
|> Stream.each(fn event ->
  IO.puts("Got event: #{inspect(event)}")
end)
|> Stream.run()
Or collected into a list:
events = Enum.to_list(response.stream)
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        cancel(arg1)

      


        Cancel the underlying stream when supported by the transport.



    


    
      
        dispatch_event(event, handler_module)

      


        Dispatch a single event to a handler module based on its type.



    


    
      
        dispatch_stream(stream_response, handler_module)

      


        Map a stream of events through a handler module.



    


    
      
        last_event_id(arg1)

      


        Return the latest Last-Event-ID value when available.
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          @type t() :: %Pristine.Core.StreamResponse{
  headers: map(),
  metadata: map(),
  status: integer(),
  stream: Enumerable.t()
}
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          @spec cancel(t()) :: :ok


      


Cancel the underlying stream when supported by the transport.

  



  
    
      
    
    
      dispatch_event(event, handler_module)



        
          
        

    

  


  

      

          @spec dispatch_event(Pristine.Streaming.Event.t(), module()) ::
  {:ok, term()} | {:error, term()} | term()


      


Dispatch a single event to a handler module based on its type.

  



  
    
      
    
    
      dispatch_stream(stream_response, handler_module)



        
          
        

    

  


  

      

          @spec dispatch_stream(t(), module()) :: Enumerable.t()


      


Map a stream of events through a handler module.
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          @spec last_event_id(t()) :: String.t() | nil


      


Return the latest Last-Event-ID value when available.

  


        

      


  

    
Pristine.Core.TelemetryHeaders 
    



      
Build platform and retry telemetry headers.
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          @spec platform_headers(keyword()) :: map()
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          @spec retry_headers(non_neg_integer() | nil, non_neg_integer() | nil) :: map()


      



  


        

      


  

    
Pristine.Core.Types 
    



      
Build Sinter schemas from manifest type definitions.
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          @spec compile(map()) :: map()


      



  


        

      


  

    
Pristine.Core.Url 
    



      
URL builder with path params and query encoding.

      


      
        Summary


  
    Functions
  


    
      
        build(base_url, path, path_params, query_params, opts \\ [])

      


    





      


      
        Functions


        


    

  
    
      
    
    
      build(base_url, path, path_params, query_params, opts \\ [])



        
          
        

    

  


  

      

          @spec build(String.t() | nil, String.t(), map(), map(), keyword()) :: String.t()


      



  


        

      


  

    
Pristine.GovernedAuthority 
    



      
Authority-materialized HTTP inputs for governed Pristine execution.
Direct Pristine usage keeps passing explicit base URLs, headers, and auth
adapters. Governed usage passes this value instead, after a higher authority
has selected the credential, lease, target, redaction policy, and bounded
materialized headers for one effect.

      


      
        Summary


  
    Types
  


    
      
        header_map()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new!(authority)

      


    





      


      
        Types


        


  
    
      
    
    
      header_map()



        
          
        

    

  


  

      

          @type header_map() :: %{optional(String.t()) => String.t()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.GovernedAuthority{
  allowed_header_names: [String.t()],
  app_token_ref: String.t() | nil,
  authority_ref: String.t() | nil,
  base_url: String.t(),
  base_url_ref: String.t(),
  bearer_token_ref: String.t() | nil,
  connector_instance_ref: String.t() | nil,
  credential_handle_ref: String.t(),
  credential_headers: header_map(),
  credential_lease_ref: String.t(),
  credential_ref: String.t(),
  header_policy_ref: String.t(),
  headers: header_map(),
  installation_token_ref: String.t() | nil,
  materialization_kind: String.t(),
  materialization_ref: String.t() | nil,
  oauth_token_source_ref: String.t() | nil,
  operation_policy_ref: String.t() | nil,
  provider_account_ref: String.t() | nil,
  redaction_ref: String.t() | nil,
  request_scope_ref: String.t(),
  target_ref: String.t(),
  user_token_ref: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new!(authority)



        
          
        

    

  


  

      

          @spec new!(t() | map() | keyword()) :: t()


      



  


        

      


  

    
Pristine.GovernedOperationDescriptor 
    



      
Standalone-safe descriptor for governed OpenAPI operation admission.
This does not call outer runtime or authority packages. It gives generated
SDKs and callers a ref-only value that can be handed to the owning control
plane for admission.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new!(descriptor)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.GovernedOperationDescriptor{
  connector_admission_ref: term(),
  credential_lease_ref: term(),
  fixture_ref: term(),
  operation_policy_ref: term(),
  operation_ref: term(),
  provider_account_ref: term(),
  raw_material_present?: term(),
  redaction_ref: term(),
  subject_ref: term(),
  tenant_ref: term(),
  trace_ref: term(),
  usage_contexts: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new!(descriptor)



        
          
        

    

  


  

      

          @spec new!(map() | keyword() | t()) :: t()


      



  


        

      


  

    
Pristine.LowerSimulationScenario 
    



      
Phase 6 lower simulation scenario declaration for Pristine HTTP transport.
Pristine owns the HTTP lower scenario surface. Selection remains an owner
configuration concern and never a public request keyword.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        contract_version()

      


    


    
      
        dump(scenario)

      


    


    
      
        new(value)

      


    


    
      
        new!(value)

      


    


    
      
        owner_repo()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.LowerSimulationScenario{
  bounded_evidence_projection: map(),
  cleanup_behavior: map(),
  contract_version: String.t(),
  input_fingerprint_ref: String.t(),
  matcher_class: String.t(),
  no_egress_assertion: map(),
  owner_repo: String.t(),
  protocol_surface: String.t(),
  route_kind: String.t(),
  scenario_id: String.t(),
  status_or_exit_or_response_or_stream_or_chunk_or_fault_shape: map(),
  version: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      contract_version()



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      dump(scenario)



        
          
        

    

  


  

      

          @spec dump(t()) :: map()


      



  



  
    
      
    
    
      new(value)



        
          
        

    

  


  

      

          @spec new(map() | keyword() | t()) :: {:ok, t()} | {:error, Exception.t()}


      



  



  
    
      
    
    
      new!(value)



        
          
        

    

  


  

      

          @spec new!(map() | keyword() | t()) :: t()


      



  



  
    
      
    
    
      owner_repo()



        
          
        

    

  


  

      

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


      



  


        

      


  

    
Pristine.OAuth2 
    



      
Generic OAuth2 control-plane helpers built on Pristine's transport boundary.

      


      
        Summary


  
    Types
  


    
      
        result(value)

      


    





  
    Functions
  


    
      
        authorization_request(provider, opts \\ [])

      


    


    
      
        authorize_url(provider, opts \\ [])

      


    


    
      
        available?()

      


    


    
      
        client_credentials(provider, opts \\ [])

      


    


    
      
        exchange_code(provider, code, opts \\ [])

      


    


    
      
        introspect_token(provider, token, opts \\ [])

      


    


    
      
        password_token(provider, username, password, opts \\ [])

      


    


    
      
        refresh_token(provider, refresh_token, opts \\ [])

      


    


    
      
        revoke_token(provider, token, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      result(value)



        
          
        

    

  


  

      

          @type result(value) :: {:ok, value} | {:error, Pristine.OAuth2.Error.t()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      authorization_request(provider, opts \\ [])



        
          
        

    

  


  

      

          @spec authorization_request(Pristine.OAuth2.Provider.t(), keyword()) ::
  result(Pristine.OAuth2.AuthorizationRequest.t())


      



  



    

  
    
      
    
    
      authorize_url(provider, opts \\ [])



        
          
        

    

  


  

      

          @spec authorize_url(Pristine.OAuth2.Provider.t(), keyword()) :: result(String.t())


      



  



  
    
      
    
    
      available?()



        
          
        

    

  


  

      

          @spec available?() :: boolean()


      



  



    

  
    
      
    
    
      client_credentials(provider, opts \\ [])



        
          
        

    

  


  

      

          @spec client_credentials(Pristine.OAuth2.Provider.t(), keyword()) ::
  result(Pristine.OAuth2.Token.t())


      



  



    

  
    
      
    
    
      exchange_code(provider, code, opts \\ [])



        
          
        

    

  


  

      

          @spec exchange_code(Pristine.OAuth2.Provider.t(), String.t(), keyword()) ::
  result(Pristine.OAuth2.Token.t())


      



  



    

  
    
      
    
    
      introspect_token(provider, token, opts \\ [])



        
          
        

    

  


  

      

          @spec introspect_token(Pristine.OAuth2.Provider.t(), String.t(), keyword()) ::
  result(map())


      



  



    

  
    
      
    
    
      password_token(provider, username, password, opts \\ [])



        
          
        

    

  


  

      

          @spec password_token(Pristine.OAuth2.Provider.t(), String.t(), String.t(), keyword()) ::
  result(Pristine.OAuth2.Token.t())


      



  



    

  
    
      
    
    
      refresh_token(provider, refresh_token, opts \\ [])



        
          
        

    

  


  

      

          @spec refresh_token(Pristine.OAuth2.Provider.t(), String.t(), keyword()) ::
  result(Pristine.OAuth2.Token.t())


      



  



    

  
    
      
    
    
      revoke_token(provider, token, opts \\ [])



        
          
        

    

  


  

      

          @spec revoke_token(Pristine.OAuth2.Provider.t(), String.t(), keyword()) ::
  result(map())


      



  


        

      


  

    
Pristine.OAuth2.AuthorizationRequest 
    



      
Authorization URL and any generated state associated with it.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.OAuth2.AuthorizationRequest{
  pkce_challenge: String.t() | nil,
  pkce_method: :plain | :s256 | nil,
  pkce_verifier: String.t() | nil,
  state: String.t() | nil,
  url: String.t() | nil
}


      



  


        

      


  

    
Pristine.OAuth2.Browser 
    



      
Best-effort browser launcher for interactive OAuth flows.

      


      
        Summary


  
    Types
  


    
      
        runner()

      


    





  
    Functions
  


    
      
        open(url, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      runner()



        
          
        

    

  


  

      

          @type runner() :: (String.t(), [String.t()], keyword() ->
               {String.t(), non_neg_integer()})


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      open(url, opts \\ [])



        
          
        

    

  


  

      

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


      



  


        

      


  

    
Pristine.OAuth2.CallbackServer 
    



      
Exact loopback callback capture for interactive OAuth flows.

      


      
        Summary


  
    Types
  


    
      
        callback_result()

      


    


    
      
        redirect_target()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        await(server, timeout_ms)

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        loopback_redirect_uri?(redirect_uri)

      


    


    
      
        start(redirect_uri, opts \\ [])

      


    


    
      
        stop(callback_server)

      


    





      


      
        Types


        


  
    
      
    
    
      callback_result()



        
          
        

    

  


  

      

          @type callback_result() ::
  {:ok, %{code: String.t(), request_uri: String.t(), state: String.t() | nil}}
  | {:error, Pristine.OAuth2.Error.t()}


      



  



  
    
      
    
    
      redirect_target()



        
          
        

    

  


  

      

          @type redirect_target() :: %{
  redirect_uri: String.t(),
  host: String.t(),
  ip: :inet.ip_address(),
  path: String.t(),
  port: pos_integer(),
  scheme: String.t()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.OAuth2.CallbackServer{pid: pid(), redirect_uri: String.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      await(server, timeout_ms)



        
          
        

    

  


  

      

          @spec await(t(), timeout()) :: callback_result()


      



  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      loopback_redirect_uri?(redirect_uri)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      start(redirect_uri, opts \\ [])



        
          
        

    

  


  

      

          @spec start(String.t(), keyword()) :: {:ok, t()} | {:error, Pristine.OAuth2.Error.t()}


      



  



  
    
      
    
    
      stop(callback_server)



        
          
        

    

  


  

      

          @spec stop(t()) :: :ok


      



  


        

      


  

    
Pristine.OAuth2.Interactive 
    



      
Interactive authorization-code orchestration for OAuth2 providers.

      


      
        Summary


  
    Types
  


    
      
        io_device()

      


    





  
    Functions
  


    
      
        authorize(provider, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      io_device()



        
          
        

    

  


  

      

          @type io_device() :: pid() | atom()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      authorize(provider, opts \\ [])



        
          
        

    

  


  

      

          @spec authorize(Pristine.OAuth2.Provider.t(), keyword()) ::
  {:ok, Pristine.OAuth2.Token.t()}
  | {:error, Pristine.OAuth2.Error.t() | term()}


      



  


        

      


  

    
Pristine.OAuth2.Provider 
    



      
Normalized OAuth2 provider configuration.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        from_security_scheme(scheme_name, scheme, opts \\ [])

      


    


    
      
        from_security_scheme!(scheme_name, scheme, opts \\ [])

      


    


    
      
        new(opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.OAuth2.Provider{
  authorize_url: String.t() | nil,
  client_auth_method: :basic | :request_body | :none,
  default_scopes: [String.t()],
  flow: :authorization_code | :client_credentials | :password | :refresh_token,
  introspection_url: String.t() | nil,
  metadata: map(),
  name: String.t() | nil,
  revocation_url: String.t() | nil,
  scopes: map(),
  site: String.t() | nil,
  token_content_type: String.t(),
  token_method: :get | :post,
  token_url: String.t() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      from_security_scheme(scheme_name, scheme, opts \\ [])



        
          
        

    

  


  

      

          @spec from_security_scheme(String.t() | atom(), map(), keyword()) ::
  {:ok, t()} | {:error, Pristine.OAuth2.Error.t()}


      



  



    

  
    
      
    
    
      from_security_scheme!(scheme_name, scheme, opts \\ [])



        
          
        

    

  


  

      

          @spec from_security_scheme!(String.t() | atom(), map(), keyword()) :: t()


      



  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) :: t()


      



  


        

      


  

    
Pristine.OAuth2.SavedToken 
    



      
Shared persisted-token workflow for OAuth2 token sources.

      


      
        Summary


  
    Functions
  


    
      
        load(source)

      


    


    
      
        merge_tokens(saved_token, refreshed_token)

      


    


    
      
        refresh(provider, opts)

      


    


    
      
        save(token, source)

      


    





      


      
        Functions


        


  
    
      
    
    
      load(source)



        
          
        

    

  


  

      

          @spec load({module(), keyword()} | module()) ::
  {:ok, Pristine.OAuth2.Token.t()} | :error | {:error, term()}


      



  



  
    
      
    
    
      merge_tokens(saved_token, refreshed_token)



        
          
        

    

  


  

      

          @spec merge_tokens(Pristine.OAuth2.Token.t(), Pristine.OAuth2.Token.t()) ::
  Pristine.OAuth2.Token.t()


      



  



  
    
      
    
    
      refresh(provider, opts)



        
          
        

    

  


  

      

          @spec refresh(Pristine.OAuth2.Provider.t(), keyword()) ::
  {:ok, Pristine.OAuth2.Token.t()} | :error | {:error, term()}


      



  



  
    
      
    
    
      save(token, source)



        
          
        

    

  


  

      

          @spec save(Pristine.OAuth2.Token.t(), {module(), keyword()} | module()) ::
  :ok | {:error, term()}


      



  


        

      


  

    
Pristine.OAuth2.Token 
    



      
Pristine-native OAuth2 token representation.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        expired?(token)

      


    


    
      
        expires?(token)

      


    


    
      
        from_backend_token(token)

      


    


    
      
        from_map(token)

      


    


    
      
        to_map(token)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.OAuth2.Token{
  access_token: String.t() | nil,
  expires_at: integer() | nil,
  other_params: map(),
  refresh_token: String.t() | nil,
  token_type: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      expired?(token)



        
          
        

    

  


  

      

          @spec expired?(t()) :: boolean()


      



  



  
    
      
    
    
      expires?(token)



        
          
        

    

  


  

      

          @spec expires?(t()) :: boolean()


      



  



  
    
      
    
    
      from_backend_token(token)



        
          
        

    

  


  

      

          @spec from_backend_token(map()) :: t()


      



  



  
    
      
    
    
      from_map(token)



        
          
        

    

  


  

      

          @spec from_map(map()) :: t()


      



  



  
    
      
    
    
      to_map(token)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      



  


        

      


  

    
Pristine.Operation 
    



      
Normalized runtime operation envelope rendered by generated providers.

      


      
        Summary


  
    Types
  


    
      
        auth_t()

      


    


    
      
        key_spec()

      


    


    
      
        pagination_t()

      


    


    
      
        partition_spec()

      


    


    
      
        partition_t()

      


    


    
      
        payload_spec()

      


    


    
      
        runtime_t()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        items(operation, response_or_body)

      


    


    
      
        new(attrs \\ %{})

      


    


    
      
        next_page(operation, response_or_body)

      


    


    
      
        partition(params, spec)

      


    


    
      
        render_path(path_template, path_params)

      


    


    
      
        response_schema(operation, status \\ nil)

      


    





      


      
        Types


        


  
    
      
    
    
      auth_t()



        
          
        

    

  


  

      

          @type auth_t() :: %{
  use_client_default?: boolean(),
  override: term(),
  security_schemes: [String.t()]
}


      



  



  
    
      
    
    
      key_spec()



        
          
        

    

  


  

      

          @type key_spec() :: {String.t(), atom()}


      



  



  
    
      
    
    
      pagination_t()



        
          
        

    

  


  

      

          @type pagination_t() :: %{
  strategy: :cursor | :keyset | :link_header | :offset_limit | :page_number,
  request_mapping: map(),
  response_mapping: map(),
  default_limit: pos_integer() | nil,
  items_path: [term()] | nil
}


      



  



  
    
      
    
    
      partition_spec()



        
          
        

    

  


  

      

          @type partition_spec() :: %{
  optional(:auth) => key_spec() | payload_spec(),
  optional(:headers) => [key_spec()],
  optional(:path) => [key_spec()],
  optional(:query) => [key_spec()],
  optional(:body) => payload_spec(),
  optional(:form_data) => payload_spec()
}


      



  



  
    
      
    
    
      partition_t()



        
          
        

    

  


  

      

          @type partition_t() :: %{
  path_params: map(),
  query: map(),
  headers: map(),
  body: term(),
  form_data: term(),
  auth: term()
}


      



  



  
    
      
    
    
      payload_spec()



        
          
        

    

  


  

      

          @type payload_spec() ::
  %{mode: :keys, keys: [key_spec()]}
  | %{mode: :key, key: key_spec()}
  | %{mode: :remaining}
  | %{mode: :none}


      



  



  
    
      
    
    
      runtime_t()



        
          
        

    

  


  

      

          @type runtime_t() :: %{
  resource: String.t() | nil,
  retry_group: String.t() | nil,
  circuit_breaker: String.t() | nil,
  rate_limit_group: String.t() | nil,
  telemetry_event: term(),
  timeout_ms: non_neg_integer() | nil
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.Operation{
  auth: auth_t(),
  body: term(),
  form_data: term(),
  headers: map(),
  id: String.t(),
  method: atom() | String.t(),
  pagination: pagination_t() | nil,
  path_params: map(),
  path_template: String.t(),
  query: map(),
  request_schema: term(),
  response_schemas: map(),
  runtime: runtime_t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      items(operation, response_or_body)



        
          
        

    

  


  

      

          @spec items(t(), term()) :: term()


      



  



    

  
    
      
    
    
      new(attrs \\ %{})



        
          
        

    

  


  

      

          @spec new(map() | keyword()) :: t()


      



  



  
    
      
    
    
      next_page(operation, response_or_body)



        
          
        

    

  


  

      

          @spec next_page(t(), term()) :: t() | nil


      



  



  
    
      
    
    
      partition(params, spec)



        
          
        

    

  


  

      

          @spec partition(map(), partition_spec()) :: partition_t()


      



  



  
    
      
    
    
      render_path(path_template, path_params)



        
          
        

    

  


  

      

          @spec render_path(String.t(), map()) :: String.t()


      



  



    

  
    
      
    
    
      response_schema(operation, status \\ nil)



        
          
        

    

  


  

      

          @spec response_schema(t(), integer() | nil) :: term()


      



  


        

      


  

    
Pristine.PoolKey 
    



      
Centralized pool key generation and URL normalization.
Ensures every pool key follows the {normalized_base_url, pool_type} convention
while keeping process names source-owned. URL- and resource-derived values are
never converted into atoms.

      


      
        Summary


  
    Functions
  


    
      
        build(base_url, pool_type)

      


        Build the Finch pool key tuple for the given base URL and pool type.



    


    
      
        destination(url)

      


        Normalize a base URL into a Finch destination URL string (scheme + host + port).



    


    
      
        normalize_base_url(url)

      


        Normalize a base URL for consistent pool keys.



    


    
      
        pool_name(base_pool, base_url, pool_type)

      


        Return the configured source-owned Finch pool name for a base URL and pool type.



    


    
      
        resolve_pool_name(base_pool, base_url, pool_type)

      


        Resolve the running Finch pool for a given pool type, falling back to the base
pool name if the typed pool has not been started.



    





      


      
        Functions


        


  
    
      
    
    
      build(base_url, pool_type)



        
          
        

    

  


  

      

          @spec build(String.t(), atom()) :: {destination :: String.t(), atom()}


      


Build the Finch pool key tuple for the given base URL and pool type.

  



  
    
      
    
    
      destination(url)



        
          
        

    

  


  

      

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


      


Normalize a base URL into a Finch destination URL string (scheme + host + port).

  



  
    
      
    
    
      normalize_base_url(url)



        
          
        

    

  


  

      

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


      


Normalize a base URL for consistent pool keys.
Downcases the host and strips default ports (80 for http, 443 for https). Paths
are discarded because Finch pools connections per host, not per path.

  



  
    
      
    
    
      pool_name(base_pool, base_url, pool_type)



        
          
        

    

  


  

      

          @spec pool_name(atom(), String.t(), atom()) :: atom()


      


Return the configured source-owned Finch pool name for a base URL and pool type.

  



  
    
      
    
    
      resolve_pool_name(base_pool, base_url, pool_type)



        
          
        

    

  


  

      

          @spec resolve_pool_name(atom(), String.t(), atom()) :: atom()


      


Resolve the running Finch pool for a given pool type, falling back to the base
pool name if the typed pool has not been started.

  


        

      


  

    
Pristine.Ports.AdmissionControl behaviour
    



      
Admission-control boundary for optional high-throughput request shaping.

      


      
        Summary


  
    Callbacks
  


    
      
        set_backoff(non_neg_integer, keyword)

      


    


    
      
        with_admission(function, keyword)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      set_backoff(non_neg_integer, keyword)


        (optional)


        
          
        

    

  


  

      

          @callback set_backoff(non_neg_integer(), keyword()) :: :ok


      



  



  
    
      
    
    
      with_admission(function, keyword)



        
          
        

    

  


  

      

          @callback with_admission((-> term()), keyword()) :: term()


      



  


        

      


  

    
Pristine.Ports.Auth behaviour
    



      
Auth boundary for producing headers.

      


      
        Summary


  
    Callbacks
  


    
      
        headers(keyword)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      headers(keyword)



        
          
        

    

  


  

      

          @callback headers(keyword()) :: {:ok, map()} | {:error, term()}


      



  


        

      


  

    
Pristine.Ports.BytesSemaphore behaviour
    



      
Port for byte-budget rate limiting via semaphores.
Unlike count-based semaphores that limit the number of concurrent operations,
byte-budget semaphores limit the total bytes being processed concurrently.
This is useful for controlling memory pressure or network bandwidth.
Behavior
	Acquisitions can push the budget negative to allow in-flight work to complete
	New acquisitions block while the budget is negative
	Blocked callers resume once releases bring the budget back to non-negative
	Waiters are served in FIFO order

Use Cases
	Limiting concurrent payload sizes in HTTP requests
	Controlling memory usage in batch processing
	Implementing backpressure based on data size


      


      
        Summary


  
    Callbacks
  


    
      
        acquire(server, bytes, timeout)

      


        Acquire bytes from the semaphore, blocking if the budget is negative.



    


    
      
        available(server)

      


        Get the number of available bytes in the budget.



    


    
      
        release(server, bytes)

      


        Release bytes back to the semaphore.



    


    
      
        start_link(keyword)

      


        Start a BytesSemaphore process with the given options.



    


    
      
        with_bytes(server, bytes, function)

      


        Execute a function while holding the requested byte budget.



    





      


      
        Callbacks


        


  
    
      
    
    
      acquire(server, bytes, timeout)



        
          
        

    

  


  

      

          @callback acquire(
  server :: GenServer.server(),
  bytes :: non_neg_integer(),
  timeout :: timeout()
) ::
  :ok | {:error, :timeout}


      


Acquire bytes from the semaphore, blocking if the budget is negative.
Returns :ok when the bytes have been acquired. If the current budget is
negative, the caller blocks until enough releases bring it back to non-negative
or the timeout expires.
Parameters
	server - The semaphore process (pid or registered name)
	bytes - Number of bytes to acquire (non-negative integer)
	timeout - Maximum time in milliseconds to wait, or :infinity

Examples
:ok = BytesSemaphore.acquire(sem, 1000, 5_000)
{:error, :timeout} = BytesSemaphore.acquire(sem, 1000, 100)

  



  
    
      
    
    
      available(server)



        
          
        

    

  


  

      

          @callback available(server :: GenServer.server()) :: non_neg_integer()


      


Get the number of available bytes in the budget.
Returns 0 if the budget is negative.
Parameters
	server - The semaphore process (pid or registered name)

Examples
available = BytesSemaphore.available(sem)

  



  
    
      
    
    
      release(server, bytes)



        
          
        

    

  


  

      

          @callback release(server :: GenServer.server(), bytes :: non_neg_integer()) :: :ok


      


Release bytes back to the semaphore.
This increases the available budget and may wake blocked waiters.
Parameters
	server - The semaphore process (pid or registered name)
	bytes - Number of bytes to release (non-negative integer)

Examples
:ok = BytesSemaphore.release(sem, 1000)

  



  
    
      
    
    
      start_link(keyword)



        
          
        

    

  


  

      

          @callback start_link(keyword()) :: GenServer.on_start()


      


Start a BytesSemaphore process with the given options.
Options
	:max_bytes - Maximum byte budget (default: 5MB)
	:name - Optional name for process registration

Examples
{:ok, sem} = BytesSemaphore.start_link(max_bytes: 5_000_000)
{:ok, sem} = BytesSemaphore.start_link(max_bytes: 1_000, name: MyApp.BytesSemaphore)

  



  
    
      
    
    
      with_bytes(server, bytes, function)


        (optional)


        
          
        

    

  


  

      

          @callback with_bytes(
  server :: GenServer.server(),
  bytes :: non_neg_integer(),
  (-> result)
) :: result
when result: any()


      


Execute a function while holding the requested byte budget.
Acquires the bytes, executes the function, and guarantees release even if
the function raises an exception, throws, or exits.
Parameters
	server - The semaphore process (pid or registered name)
	bytes - Number of bytes to acquire
	fun - Zero-arity function to execute

Examples
result = BytesSemaphore.with_bytes(sem, 1000, fn ->
  # Work with allocated bytes
  :done
end)

  


        

      


  

    
Pristine.Ports.CircuitBreaker behaviour
    



      
Circuit breaker boundary.

      


      
        Summary


  
    Callbacks
  


    
      
        call(t, function, keyword)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      call(t, function, keyword)



        
          
        

    

  


  

      

          @callback call(String.t(), (-> term()), keyword()) :: term()


      



  


        

      


  

    
Pristine.Ports.Compression behaviour
    



      
Compression boundary for request/response payloads.
Implementations handle encoding and decoding of compressed data,
typically gzip for HTTP request/response bodies.

      


      
        Summary


  
    Callbacks
  


    
      
        compress(binary, keyword)

      


        Compresses binary data.



    


    
      
        content_encoding()

      


        Returns the content encoding identifier for this compression type.



    


    
      
        decompress(binary, keyword)

      


        Decompresses binary data.



    





      


      
        Callbacks


        


  
    
      
    
    
      compress(binary, keyword)



        
          
        

    

  


  

      

          @callback compress(binary(), keyword()) :: {:ok, binary()} | {:error, term()}


      


Compresses binary data.
Options
Options are implementation-specific. Common options may include:
	:level - Compression level (implementation-dependent)

Returns
	{:ok, compressed} - Successfully compressed binary
	{:error, reason} - Compression failed


  



  
    
      
    
    
      content_encoding()



        
          
        

    

  


  

      

          @callback content_encoding() :: String.t()


      


Returns the content encoding identifier for this compression type.
Used for HTTP Content-Encoding headers.
Examples
	Gzip adapter returns "gzip"
	Deflate adapter would return "deflate"


  



  
    
      
    
    
      decompress(binary, keyword)



        
          
        

    

  


  

      

          @callback decompress(binary(), keyword()) :: {:ok, binary()} | {:error, term()}


      


Decompresses binary data.
Options
Options are implementation-specific.
Returns
	{:ok, decompressed} - Successfully decompressed binary
	{:error, reason} - Decompression failed (e.g., invalid data)


  


        

      


  

    
Pristine.Ports.Multipart behaviour
    



      
Multipart encoding boundary.

      


      
        Summary


  
    Callbacks
  


    
      
        encode(term, keyword)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      encode(term, keyword)



        
          
        

    

  


  

      

          @callback encode(term(), keyword()) :: {binary(), iodata() | Enumerable.t()}


      



  


        

      


  

    
Pristine.Ports.OAuthBackend behaviour
    



      
Boundary for OAuth control-plane request shaping and token normalization.

      


      
        Summary


  
    Types
  


    
      
        grant_type()

      


    


    
      
        request_kind()

      


    





  
    Callbacks
  


    
      
        authorization_url(t, keyword)

      


    


    
      
        available?()

      


    


    
      
        build_request(t, request_kind, arg3, keyword)

      


    


    
      
        normalize_token_response(t, arg2)

      


    





      


      
        Types


        


  
    
      
    
    
      grant_type()



        
          
        

    

  


  

      

          @type grant_type() ::
  :authorization_code | :refresh_token | :client_credentials | :password


      



  



  
    
      
    
    
      request_kind()



        
          
        

    

  


  

      

          @type request_kind() :: {:token, grant_type()} | :revoke | :introspect


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      authorization_url(t, keyword)



        
          
        

    

  


  

      

          @callback authorization_url(Pristine.OAuth2.Provider.t(), keyword()) ::
  {:ok, String.t()} | {:error, term()}


      



  



  
    
      
    
    
      available?()



        
          
        

    

  


  

      

          @callback available?() :: boolean()


      



  



  
    
      
    
    
      build_request(t, request_kind, arg3, keyword)



        
          
        

    

  


  

      

          @callback build_request(
  Pristine.OAuth2.Provider.t(),
  request_kind(),
  map() | keyword(),
  keyword()
) ::
  {:ok, Pristine.Ports.OAuthBackend.Request.t()} | {:error, term()}


      



  



  
    
      
    
    
      normalize_token_response(t, arg2)



        
          
        

    

  


  

      

          @callback normalize_token_response(Pristine.OAuth2.Provider.t(), map() | String.t()) ::
  {:ok, Pristine.OAuth2.Token.t()} | {:error, term()}


      



  


        

      


  

    
Pristine.Ports.OAuthBackend.Request 
    



      
Normalized OAuth backend request data prior to transport dispatch.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.Ports.OAuthBackend.Request{
  body: binary() | iodata() | nil,
  headers: map(),
  id: String.t() | nil,
  metadata: map(),
  method: atom() | nil,
  url: String.t() | nil
}


      



  


        

      


  

    
Pristine.Ports.OAuthBrowser behaviour
    



      
Boundary for best-effort browser launch in interactive OAuth flows.

      


      
        Summary


  
    Callbacks
  


    
      
        open(t, keyword)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      open(t, keyword)



        
          
        

    

  


  

      

          @callback open(String.t(), keyword()) :: :ok | {:error, term()}


      



  


        

      


  

    
Pristine.Ports.OAuthCallbackListener behaviour
    



      
Boundary for loopback OAuth callback capture.

      


      
        Summary


  
    Callbacks
  


    
      
        await(term, timeout)

      


    


    
      
        loopback_redirect_uri?(t)

      


    


    
      
        start(t, keyword)

      


    


    
      
        stop(term)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      await(term, timeout)



        
          
        

    

  


  

      

          @callback await(term(), timeout()) ::
  {:ok, %{code: String.t(), request_uri: String.t(), state: String.t() | nil}}
  | {:error, Pristine.OAuth2.Error.t()}


      



  



  
    
      
    
    
      loopback_redirect_uri?(t)



        
          
        

    

  


  

      

          @callback loopback_redirect_uri?(String.t()) :: boolean()


      



  



  
    
      
    
    
      start(t, keyword)



        
          
        

    

  


  

      

          @callback start(String.t(), keyword()) ::
  {:ok, term()} | {:error, Pristine.OAuth2.Error.t()}


      



  



  
    
      
    
    
      stop(term)



        
          
        

    

  


  

      

          @callback stop(term()) :: :ok


      



  


        

      


  

    
Pristine.Ports.PoolManager behaviour
    



      
Port for pool name resolution and URL normalization.

      


      
        Summary


  
    Callbacks
  


    
      
        build(t, atom)

      


    


    
      
        destination(t)

      


    


    
      
        normalize_base_url(t)

      


    


    
      
        pool_name(atom, t, atom)

      


    


    
      
        resolve_pool_name(atom, t, atom)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      build(t, atom)



        
          
        

    

  


  

      

          @callback build(String.t(), atom()) :: {String.t(), atom()}


      



  



  
    
      
    
    
      destination(t)



        
          
        

    

  


  

      

          @callback destination(String.t()) :: String.t()


      



  



  
    
      
    
    
      normalize_base_url(t)



        
          
        

    

  


  

      

          @callback normalize_base_url(String.t()) :: String.t()


      



  



  
    
      
    
    
      pool_name(atom, t, atom)



        
          
        

    

  


  

      

          @callback pool_name(atom(), String.t(), atom()) :: atom()


      



  



  
    
      
    
    
      resolve_pool_name(atom, t, atom)



        
          
        

    

  


  

      

          @callback resolve_pool_name(atom(), String.t(), atom()) :: atom()


      



  


        

      


  

    
Pristine.Ports.RateLimit behaviour
    



      
Rate limit boundary.

      


      
        Summary


  
    Callbacks
  


    
      
        clear(term)

      


        Clear any stored limiter state.



    


    
      
        for_key(term, keyword)

      


        Resolve a limiter for a key.



    


    
      
        set(term, non_neg_integer, keyword)

      


        Set a limiter backoff window in milliseconds.



    


    
      
        wait(term, keyword)

      


        Block until the limiter allows the operation.



    


    
      
        within_limit(function, keyword)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      clear(term)


        (optional)


        
          
        

    

  


  

      

          @callback clear(term()) :: :ok


      


Clear any stored limiter state.

  



  
    
      
    
    
      for_key(term, keyword)


        (optional)


        
          
        

    

  


  

      

          @callback for_key(term(), keyword()) :: term()


      


Resolve a limiter for a key.

  



  
    
      
    
    
      set(term, non_neg_integer, keyword)


        (optional)


        
          
        

    

  


  

      

          @callback set(term(), non_neg_integer(), keyword()) :: :ok


      


Set a limiter backoff window in milliseconds.

  



  
    
      
    
    
      wait(term, keyword)


        (optional)


        
          
        

    

  


  

      

          @callback wait(term(), keyword()) :: :ok


      


Block until the limiter allows the operation.

  



  
    
      
    
    
      within_limit(function, keyword)



        
          
        

    

  


  

      

          @callback within_limit((-> term()), keyword()) :: term()


      



  


        

      


  

    
Pristine.Ports.ResultClassifier behaviour
    



      
Classification boundary for normalized request outcomes.

      


      
        Summary


  
    Callbacks
  


    
      
        classify(term, t, t, keyword)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      classify(term, t, t, keyword)



        
          
        

    

  


  

      

          @callback classify(
  term(),
  Pristine.Core.EndpointMetadata.t(),
  Pristine.Core.Context.t(),
  keyword()
) ::
  Pristine.Core.ResultClassification.t() | map()


      



  


        

      


  

    
Pristine.Ports.Retry behaviour
    



      
Retry boundary for retrying operations.
Required callback:
	with_retry/2 - Execute a function with retry semantics

Optional callbacks for HTTP-specific features:
	should_retry?/1 - Determine if a response should be retried
	parse_retry_after/1 - Extract retry delay from response headers


      


      
        Summary


  
    Callbacks
  


    
      
        build_backoff(keyword)

      


        Build a backoff policy struct from keyword options.



    


    
      
        build_policy(keyword)

      


        Build a retry policy struct from keyword options.



    


    
      
        parse_retry_after(map)

      


        Parse retry delay from HTTP response headers.
Returns delay in milliseconds, or nil if not available.



    


    
      
        should_retry?(map)

      


        Determine if an HTTP response should be retried based on status code and headers.



    


    
      
        with_retry(function, keyword)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      build_backoff(keyword)


        (optional)


        
          
        

    

  


  

      

          @callback build_backoff(keyword()) :: term()


      


Build a backoff policy struct from keyword options.

  



  
    
      
    
    
      build_policy(keyword)


        (optional)


        
          
        

    

  


  

      

          @callback build_policy(keyword()) :: term()


      


Build a retry policy struct from keyword options.

  



  
    
      
    
    
      parse_retry_after(map)


        (optional)


        
          
        

    

  


  

      

          @callback parse_retry_after(map()) :: non_neg_integer() | nil


      


Parse retry delay from HTTP response headers.
Returns delay in milliseconds, or nil if not available.

  



  
    
      
    
    
      should_retry?(map)


        (optional)


        
          
        

    

  


  

      

          @callback should_retry?(map()) :: boolean()


      


Determine if an HTTP response should be retried based on status code and headers.

  



  
    
      
    
    
      with_retry(function, keyword)



        
          
        

    

  


  

      

          @callback with_retry((-> term()), keyword()) :: term()


      



  


        

      


  

    
Pristine.Ports.Semaphore behaviour
    



      
Port for connection/concurrency limiting via semaphores.
This port provides connection limiting capabilities to prevent
resource exhaustion when making many concurrent requests.
Use Cases
	Limiting concurrent HTTP connections to a specific host
	Preventing thread pool exhaustion in async operations
	Implementing backpressure in high-throughput systems


      


      
        Summary


  
    Callbacks
  


    
      
        acquire(name, timeout)

      


        Attempt to acquire a permit from the semaphore.



    


    
      
        acquire_blocking(registry, name, max, backoff, opts)

      


        Acquire a permit with backoff using a registry-backed semaphore.



    


    
      
        available(name)

      


        Get the number of available permits.



    


    
      
        init(name, limit)

      


        Initialize a named semaphore with a given limit.



    


    
      
        release(name)

      


        Release a previously acquired permit back to the semaphore.



    


    
      
        release(registry, name)

      


        Release a permit for a registry-backed semaphore.



    


    
      
        with_permit(name, timeout, function)

      


        Execute a function while holding a semaphore permit.



    





      


      
        Callbacks


        


  
    
      
    
    
      acquire(name, timeout)


        (optional)


        
          
        

    

  


  

      

          @callback acquire(name :: term(), timeout :: timeout()) :: :ok | {:error, :timeout}


      


Attempt to acquire a permit from the semaphore.
Returns :ok if a permit was acquired, or {:error, :timeout}
if the permit could not be acquired within the timeout.

  



  
    
      
    
    
      acquire_blocking(registry, name, max, backoff, opts)


        (optional)


        
          
        

    

  


  

      

          @callback acquire_blocking(
  registry :: term(),
  name :: term(),
  max :: pos_integer(),
  backoff :: term(),
  opts :: keyword()
) :: :ok


      


Acquire a permit with backoff using a registry-backed semaphore.

  



  
    
      
    
    
      available(name)


        (optional)


        
          
        

    

  


  

      

          @callback available(name :: term()) :: non_neg_integer()


      


Get the number of available permits.

  



  
    
      
    
    
      init(name, limit)


        (optional)


        
          
        

    

  


  

      

          @callback init(name :: term(), limit :: pos_integer()) :: :ok


      


Initialize a named semaphore with a given limit.
The limit specifies the maximum number of concurrent permits
that can be held at any given time.

  



  
    
      
    
    
      release(name)


        (optional)


        
          
        

    

  


  

      

          @callback release(name :: term()) :: :ok


      


Release a previously acquired permit back to the semaphore.

  



  
    
      
    
    
      release(registry, name)


        (optional)


        
          
        

    

  


  

      

          @callback release(registry :: term(), name :: term()) :: :ok


      


Release a permit for a registry-backed semaphore.

  



  
    
      
    
    
      with_permit(name, timeout, function)



        
          
        

    

  


  

      

          @callback with_permit(name :: term(), timeout :: timeout(), (-> result)) ::
  result | {:error, :timeout}
when result: term()


      


Execute a function while holding a semaphore permit.
Acquires a permit before executing the function and releases it
after the function completes (even if it raises an exception).
Returns {:error, :timeout} if the permit cannot be acquired
within the specified timeout.
Parameters
	name - The semaphore name/identifier
	timeout - Maximum time in milliseconds to wait for a permit,
or :infinity to wait forever
	fun - The zero-arity function to execute


  


        

      


  

    
Pristine.Ports.Serializer behaviour
    



      
Serialization boundary for request/response payloads.

      


      
        Summary


  
    Callbacks
  


    
      
        decode(binary, arg2, keyword)

      


    


    
      
        encode(term, keyword)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      decode(binary, arg2, keyword)



        
          
        

    

  


  

      

          @callback decode(binary(), term() | nil, keyword()) :: {:ok, term()} | {:error, term()}


      



  



  
    
      
    
    
      encode(term, keyword)



        
          
        

    

  


  

      

          @callback encode(term(), keyword()) :: {:ok, binary()} | {:error, term()}


      



  


        

      


  

    
Pristine.Ports.StreamTransport behaviour
    



      
Port for streaming HTTP transport.
Unlike the regular Transport port which returns complete responses,
this port returns StreamResponse with an enumerable body for handling
SSE (Server-Sent Events) and other streaming responses.
Implementation Requirements
Adapters implementing this behaviour should:
	Make an HTTP request with appropriate streaming headers
	Return a StreamResponse with an enumerable that yields events
	Handle connection lifecycle (cleanup on enumeration completion)
	Parse SSE events if content-type is text/event-stream

Example Adapter
defmodule MyStreamAdapter do
  @behaviour Pristine.Ports.StreamTransport

  @impl true
  def stream(%Request{} = request, %Context{} = context) do
    # Make streaming HTTP request
    # Parse SSE events
    # Return StreamResponse
    {:ok, %StreamResponse{stream: events, status: 200, headers: headers}}
  end
end

      


      
        Summary


  
    Callbacks
  


    
      
        stream(t, t)

      


        Make a streaming HTTP request and return an enumerable of events.



    





      


      
        Callbacks


        


  
    
      
    
    
      stream(t, t)



        
          
        

    

  


  

      

          @callback stream(Pristine.Core.Request.t(), Pristine.Core.Context.t()) ::
  {:ok, Pristine.Core.StreamResponse.t()} | {:error, term()}


      


Make a streaming HTTP request and return an enumerable of events.
Parameters
	request - The request to send
	context - Runtime context with configuration

Returns
	{:ok, StreamResponse.t()} - Success with streaming response
	{:error, term()} - Error during connection or initial response

Notes
The returned stream is lazy - it will only fetch data as it is consumed.
Callers should ensure they consume or close the stream to release
resources.

  


        

      


  

    
Pristine.Ports.Streaming behaviour
    



      
Port for SSE decoding and streaming helpers.

      


      
        Summary


  
    Types
  


    
      
        event()

      


    


    
      
        input()

      


    





  
    Callbacks
  


    
      
        decode(input, keyword)

      


    





      


      
        Types


        


  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() :: Pristine.Streaming.Event.t()


      



  



  
    
      
    
    
      input()



        
          
        

    

  


  

      

          @type input() :: binary() | Enumerable.t()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      decode(input, keyword)



        
          
        

    

  


  

      

          @callback decode(input(), keyword()) :: Enumerable.t()


      



  


        

      


  

    
Pristine.Ports.Telemetry behaviour
    



      
Telemetry boundary for observability and metrics.
This port provides a unified interface for emitting telemetry events,
measuring function execution times, and recording counters/gauges.
Required Callback
	emit/3 - Emit a telemetry event with measurements and metadata

Optional Callbacks
	measure/3 - Time function execution and emit duration event
	emit_counter/2 - Emit a counter event
	emit_gauge/3 - Emit a gauge event with a specific value


      


      
        Summary


  
    Types
  


    
      
        event()

      


    





  
    Callbacks
  


    
      
        emit(event, metadata, measurements)

      


        Emit a telemetry event with measurements and metadata.



    


    
      
        emit_counter(event, metadata)

      


        Emit a counter event (increment by 1).



    


    
      
        emit_gauge(event, value, metadata)

      


        Emit a gauge event with a specific value.



    


    
      
        measure(event, metadata, function)

      


        Measure function execution time and emit a telemetry event.



    





      


      
        Types


        


  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() :: atom() | [atom()]


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      emit(event, metadata, measurements)



        
          
        

    

  


  

      

          @callback emit(event :: event(), metadata :: map(), measurements :: map()) :: :ok


      


Emit a telemetry event with measurements and metadata.
Parameters
	event - The event name (atom) or full event path (list of atoms)
	metadata - Additional context for the event
	measurements - Numeric measurements for the event


  



  
    
      
    
    
      emit_counter(event, metadata)


        (optional)


        
          
        

    

  


  

      

          @callback emit_counter(event :: event(), metadata :: map()) :: :ok


      


Emit a counter event (increment by 1).
Useful for tracking occurrences of events like requests, errors, etc.

  



  
    
      
    
    
      emit_gauge(event, value, metadata)


        (optional)


        
          
        

    

  


  

      

          @callback emit_gauge(event :: event(), value :: number(), metadata :: map()) :: :ok


      


Emit a gauge event with a specific value.
Useful for tracking point-in-time values like queue sizes,
memory usage, active connections, etc.

  



  
    
      
    
    
      measure(event, metadata, function)


        (optional)


        
          
        

    

  


  

      

          @callback measure(event :: event(), metadata :: map(), (-> result)) :: result
when result: term()


      


Measure function execution time and emit a telemetry event.
Wraps the function execution, measures its duration, and emits
a telemetry event with the duration measurement.
Returns the result of the function.

  


        

      


  

    
Pristine.Ports.TokenSource behaviour
    



      
Boundary for retrieving and storing OAuth2 tokens.

      


      
        Summary


  
    Callbacks
  


    
      
        fetch(keyword)

      


    


    
      
        put(t, keyword)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      fetch(keyword)



        
          
        

    

  


  

      

          @callback fetch(keyword()) :: {:ok, Pristine.OAuth2.Token.t()} | :error | {:error, term()}


      



  



  
    
      
    
    
      put(t, keyword)



        
          
        

    

  


  

      

          @callback put(Pristine.OAuth2.Token.t(), keyword()) :: :ok | {:error, term()}


      



  


        

      


  

    
Pristine.Ports.Tokenizer behaviour
    



      
Tokenizer boundary for encoding and decoding text.

      


      
        Summary


  
    Callbacks
  


    
      
        decode(list, keyword)

      


    


    
      
        encode(t, keyword)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      decode(list, keyword)



        
          
        

    

  


  

      

          @callback decode([non_neg_integer()], keyword()) :: {:ok, String.t()} | {:error, term()}


      



  



  
    
      
    
    
      encode(t, keyword)



        
          
        

    

  


  

      

          @callback encode(String.t(), keyword()) :: {:ok, [non_neg_integer()]} | {:error, term()}


      



  


        

      


  

    
Pristine.Ports.Transport behaviour
    



      
Transport boundary for sending requests.
send/2 remains the only required callback. Existing adapters that implement
only send/2 continue to support ordinary request execution.
Adapters may additionally advertise provider-neutral runtime capabilities with
capabilities/1 and implement send_cancelable/3. Capability advertisement
must be side-effect free. Absence or malformed advertisement is unverified,
never implicit support.
Implementing send_cancelable/3 alone is not proof of physical cancellation;
an adapter must only advertise cancellation capabilities that its owner has
verified through the underlying transport stack.

      


      
        Summary


  
    Callbacks
  


    
      
        capabilities(t)

      


    


    
      
        send(t, t)

      


    


    
      
        send_cancelable(t, t, t)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      capabilities(t)


        (optional)


        
          
        

    

  


  

      

          @callback capabilities(Pristine.Core.Context.t()) :: map()


      



  



  
    
      
    
    
      send(t, t)



        
          
        

    

  


  

      

          @callback send(Pristine.Core.Request.t(), Pristine.Core.Context.t()) ::
  {:ok, Pristine.Core.Response.t()} | {:error, term()}


      



  



  
    
      
    
    
      send_cancelable(t, t, t)


        (optional)


        
          
        

    

  


  

      

          @callback send_cancelable(
  Pristine.Core.Request.t(),
  Pristine.Core.Context.t(),
  Pristine.Cancellation.t()
) ::
  {:ok, Pristine.Core.Response.t()} | {:error, term()}


      



  


        

      


  

    
Pristine.Profiles.Foundation 
    



      
Internal Foundation-backed production profile wiring.
Pristine.Client.foundation/1 is the public entrypoint for this profile.

      


      
        Summary


  
    Types
  


    
      
        feature_option()

      


    


    
      
        option()

      


    





  
    Functions
  


    
      
        attach_reporter(opts)

      


        Attach a TelemetryReporter handler with an explicit event list.



    


    
      
        attach_reporter(context, opts)

      


        Attach a TelemetryReporter handler.



    


    
      
        context(opts \\ [])

      


        Build a Foundation-backed Pristine.Core.Context.



    


    
      
        default_telemetry_events(namespace \\ [:pristine])

      


        Build the default structured telemetry event map for a namespace.



    


    
      
        detach_reporter(handler_id)

      


        Detach a previously attached TelemetryReporter handler.



    


    
      
        reporter_child_spec(opts)

      


        Convenience child spec for running a TelemetryReporter instance under supervision.



    


    
      
        reporter_events(context)

      


        Return the telemetry events that should be attached to a reporter for a context.



    


    
      
        start_reporter(opts)

      


        Start a TelemetryReporter instance directly.



    





      


      
        Types


        


  
    
      
    
    
      feature_option()



        
          
        

    

  


  

      

          @type feature_option() :: false | true | module() | [option()]


      



  



  
    
      
    
    
      option()



        
          
        

    

  


  

      

          @type option() :: {atom(), term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      attach_reporter(opts)



        
          
        

    

  


  

      

          @spec attach_reporter([option()]) :: {:ok, term()} | {:error, :missing_dependency}


      


Attach a TelemetryReporter handler with an explicit event list.

  



  
    
      
    
    
      attach_reporter(context, opts)



        
          
        

    

  


  

      

          @spec attach_reporter(Pristine.Core.Context.t(), [option()]) ::
  {:ok, term()} | {:error, :missing_dependency}


      


Attach a TelemetryReporter handler.
When given a Context, this derives the event list from context.telemetry_events
unless :events is supplied explicitly.

  



    

  
    
      
    
    
      context(opts \\ [])



        
          
        

    

  


  

      

          @spec context([option()]) :: Pristine.Core.Context.t()


      


Build a Foundation-backed Pristine.Core.Context.
Feature options are supplied at the top level:
	retry
	rate_limit
	circuit_breaker
	telemetry
	admission_control

All other options are forwarded to Pristine.Core.Context.new/1.

  



    

  
    
      
    
    
      default_telemetry_events(namespace \\ [:pristine])



        
          
        

    

  


  

      

          @spec default_telemetry_events([atom()]) :: map()


      


Build the default structured telemetry event map for a namespace.

  



  
    
      
    
    
      detach_reporter(handler_id)



        
          
        

    

  


  

      

          @spec detach_reporter(term()) ::
  :ok | {:error, :not_found} | {:error, :missing_dependency}


      


Detach a previously attached TelemetryReporter handler.

  



  
    
      
    
    
      reporter_child_spec(opts)



        
          
        

    

  


  

      

          @spec reporter_child_spec([option()]) :: Supervisor.child_spec()


      


Convenience child spec for running a TelemetryReporter instance under supervision.

  



  
    
      
    
    
      reporter_events(context)



        
          
        

    

  


  

      

          @spec reporter_events(Pristine.Core.Context.t()) :: [[atom()]]


      


Return the telemetry events that should be attached to a reporter for a context.

  



  
    
      
    
    
      start_reporter(opts)



        
          
        

    

  


  

      

          @spec start_reporter([option()]) ::
  GenServer.on_start() | {:error, :missing_dependency}


      


Start a TelemetryReporter instance directly.

  


        

      


  

    
Pristine.Response 
    



      
Public runtime response wrapper for execute and stream workflows.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        from_stream(response)

      


    


    
      
        from_transport(response)

      


    


    
      
        new(opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pristine.Response{
  body: term(),
  headers: map(),
  metadata: map(),
  status: integer() | nil,
  stream: Enumerable.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_stream(response)



        
          
        

    

  


  

      

          @spec from_stream(Pristine.Core.StreamResponse.t()) :: t()


      



  



  
    
      
    
    
      from_transport(response)



        
          
        

    

  


  

      

          @spec from_transport(Pristine.Core.Response.t()) :: t()


      



  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) :: t()


      



  


        

      


  

    
Pristine.Runtime.Schema 
    



      
Internal schema resolution and materialization helpers for runtime execution.

      


      
        Summary


  
    Types
  


    
      
        openapi_field()

      


    





  
    Functions
  


    
      
        build_schema(fields)

      


    


    
      
        decode_module_type(module, type, data)

      


    


    
      
        materialize(ref, data, type_schemas)

      


    


    
      
        resolve_schema(schema, type_schemas)

      


    





      


      
        Types


        


  
    
      
    
    
      openapi_field()



        
          
        

    

  


  

      

          @type openapi_field() :: %{
  :default => term(),
  optional(:description) => String.t() | nil,
  optional(:deprecated) => boolean(),
  optional(:example) => term(),
  optional(:examples) => term(),
  optional(:external_docs) => map() | nil,
  optional(:extensions) => map(),
  :name => String.t(),
  :nullable => boolean(),
  optional(:read_only) => boolean(),
  :required => boolean(),
  :type => term(),
  optional(:write_only) => boolean()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      build_schema(fields)



        
          
        

    

  


  

      

          @spec build_schema([openapi_field()]) :: Sinter.Schema.t()


      



  



  
    
      
    
    
      decode_module_type(module, type, data)



        
          
        

    

  


  

      

          @spec decode_module_type(module(), atom(), term()) :: {:ok, term()} | {:error, term()}


      



  



  
    
      
    
    
      materialize(ref, data, type_schemas)



        
          
        

    

  


  

      

          @spec materialize(term(), term(), map()) :: term()


      



  



  
    
      
    
    
      resolve_schema(schema, type_schemas)



        
          
        

    

  


  

      

          @spec resolve_schema(term(), map()) :: term() | nil


      



  


        

      


  

    
Pristine.RuntimeCapabilities 
    



      
Provider-neutral discovery for the configured runtime transport contract.
Capability discovery is fail-closed. A missing callback, absent capability,
malformed advertisement, or callback failure is reported as :unverified.
Explicit false/:unsupported is reported as :unsupported.
A capability advertisement is a transport adapter's declared contract. For
Pristine-owned adapters, :supported is only published after Pristine's own
acceptance tests prove the behavior. Third-party adapter authors remain
responsible for conformance with their declarations.
Capability callbacks must be side-effect free and must never return request
bodies, credentials, headers, or other context secrets.

      


      
        Summary


  
    Types
  


    
      
        capability()

      


    


    
      
        capability_status()

      


    


    
      
        transport_capabilities()

      


    





  
    Functions
  


    
      
        supported?(source, capability)

      


        Return true only when a transport positively advertises a capability.



    


    
      
        transport(context)

      


        Inspect the configured unary transport without performing a request.



    





      


      
        Types


        


  
    
      
    
    
      capability()



        
          
        

    

  


  

      

          @type capability() :: %{
  :status => capability_status(),
  optional(:value) => non_neg_integer()
}


      



  



  
    
      
    
    
      capability_status()



        
          
        

    

  


  

      

          @type capability_status() :: :supported | :unsupported | :unverified


      



  



  
    
      
    
    
      transport_capabilities()



        
          
        

    

  


  

      

          @type transport_capabilities() :: %{
  adapter: module() | nil,
  capabilities: %{optional(atom()) => capability()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      supported?(source, capability)



        
          
        

    

  


  

      

          @spec supported?(Pristine.Core.Context.t() | Pristine.Client.t(), atom()) :: boolean()


      


Return true only when a transport positively advertises a capability.

  



  
    
      
    
    
      transport(context)



        
          
        

    

  


  

      

          @spec transport(Pristine.Core.Context.t() | Pristine.Client.t()) ::
  transport_capabilities()


      


Inspect the configured unary transport without performing a request.

  


        

      


  

    
Pristine.RuntimeGateway behaviour
    



      
HTTP-family execution boundary for explicit local or Runtime Client placement.
The gateway is deliberately not selected from application configuration.
Callers choose a concrete implementation once for an operation and pass all
placement material explicitly. This keeps local execution distinct from a
Runtime Client-admitted effect.

      


      
        Summary


  
    Callbacks
  


    
      
        cancel(t, keyword)

      


    


    
      
        demand(t, pos_integer, keyword)

      


    


    
      
        status(t, keyword)

      


    


    
      
        stream(t, pid, keyword)

      


    


    
      
        unary(t, keyword)

      


    





  
    Functions
  


    
      
        local()

      


        The direct, same-node HTTP-family implementation.



    


    
      
        runtime_client()

      


        The admitted Runtime Client implementation.



    





      


      
        Callbacks


        


  
    
      
    
    
      cancel(t, keyword)



        
          
        

    

  


  

      

          @callback cancel(ExecutionPlane.ExecutionRef.t(), keyword()) :: :ok | {:error, term()}


      



  



  
    
      
    
    
      demand(t, pos_integer, keyword)



        
          
        

    

  


  

      

          @callback demand(ExecutionPlane.ExecutionRef.t(), pos_integer(), keyword()) ::
  :ok | {:error, term()}


      



  



  
    
      
    
    
      status(t, keyword)



        
          
        

    

  


  

      

          @callback status(ExecutionPlane.ExecutionRef.t(), keyword()) ::
  {:ok, ExecutionPlane.Runtime.Status.t()} | {:error, term()}


      



  



  
    
      
    
    
      stream(t, pid, keyword)



        
          
        

    

  


  

      

          @callback stream(ExecutionPlane.Family.HTTPRequest.t(), pid(), keyword()) ::
  {:ok, ExecutionPlane.ActiveExecution.t()} | {:error, term()}


      



  



  
    
      
    
    
      unary(t, keyword)



        
          
        

    

  


  

      

          @callback unary(ExecutionPlane.Family.HTTPRequest.t(), keyword()) ::
  {:ok, ExecutionPlane.ExecutionResult.t()} | {:error, term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      local()



        
          
        

    

  


  

      

          @spec local() :: module()


      


The direct, same-node HTTP-family implementation.

  



  
    
      
    
    
      runtime_client()



        
          
        

    

  


  

      

          @spec runtime_client() :: module()


      


The admitted Runtime Client implementation.
Its presence is not a capability advertisement. A caller must inject a
configured Runtime Client and complete admission material for every effect.

  


        

      


  

    
Pristine.RuntimeGateway.Local 
    



      
Same-node HTTP-family gateway.
Unary requests use the already-selected Pristine transport. Incremental
requests run in an owned worker with explicit demand, a bounded credit
window, real transport cancellation, terminal receipts, and cleanup.

      




  

    
Pristine.RuntimeGateway.RuntimeClient 
    



      
HTTP-family gateway backed only by an injected Execution Plane Runtime Client.
This module never delegates to the local gateway. It validates endpoint and
family bindings before dispatch, requires complete governed admission
material, and identifies admitted placement only after Runtime.Client.start/2
succeeds.

      




  

    
Pristine.SDK.Context 
    



      
SDK-facing runtime context contract.
Provider SDKs should use this module and Pristine.foundation_context/1.
Pristine.Core.Context remains an internal runtime detail.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new()

      


    


    
      
        new(opts)

      


        See Pristine.Core.Context.new/1.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: Pristine.Core.Context.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: t()


      



  



  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

          @spec new(keyword()) :: t()


      


See Pristine.Core.Context.new/1.

  


        

      


  

    
Pristine.SDK.Error 
    



      
SDK-facing error contract for request execution.

      


      
        Summary


  
    Types
  


    
      
        error_type()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        cancelled_error(opts \\ [])

      


    


    
      
        connection_error(reason)

      


        See Pristine.Error.connection_error/1.



    


    
      
        connection_error(reason, opts)

      


        See Pristine.Error.connection_error/2.



    


    
      
        from_response(response)

      


        See Pristine.Error.from_response/1.



    


    
      
        from_response(response, opts)

      


        See Pristine.Error.from_response/2.



    


    
      
        message(error)

      


        See Pristine.Error.message/1.



    


    
      
        retriable?(error)

      


        See Pristine.Error.retriable?/1.



    


    
      
        timeout_error()

      


        See Pristine.Error.timeout_error/0.



    


    
      
        validation_error(reason, body, opts)

      


        See Pristine.Error.validation_error/3.



    





      


      
        Types


        


  
    
      
    
    
      error_type()



        
          
        

    

  


  

      

          @type error_type() :: Pristine.Error.error_type()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: Pristine.Error.t()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      cancelled_error(opts \\ [])



        
          
        

    

  


  

      

          @spec cancelled_error(keyword()) :: t()


      



  



  
    
      
    
    
      connection_error(reason)



        
          
        

    

  


  

      

          @spec connection_error(term()) :: t()


      


See Pristine.Error.connection_error/1.

  



  
    
      
    
    
      connection_error(reason, opts)



        
          
        

    

  


  

      

          @spec connection_error(term(), keyword()) :: t()


      


See Pristine.Error.connection_error/2.

  



  
    
      
    
    
      from_response(response)



        
          
        

    

  


  

      

          @spec from_response(Pristine.SDK.Response.t()) :: t()


      


See Pristine.Error.from_response/1.

  



  
    
      
    
    
      from_response(response, opts)



        
          
        

    

  


  

      

          @spec from_response(Pristine.SDK.Response.t(), keyword()) :: t()


      


See Pristine.Error.from_response/2.

  



  
    
      
    
    
      message(error)



        
          
        

    

  


  

      

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


      


See Pristine.Error.message/1.

  



  
    
      
    
    
      retriable?(error)



        
          
        

    

  


  

      

          @spec retriable?(t()) :: boolean()


      


See Pristine.Error.retriable?/1.

  



  
    
      
    
    
      timeout_error()



        
          
        

    

  


  

      

          @spec timeout_error() :: t()


      


See Pristine.Error.timeout_error/0.

  



  
    
      
    
    
      validation_error(reason, body, opts)



        
          
        

    

  


  

      

          @spec validation_error(term(), term(), keyword()) :: t()


      


See Pristine.Error.validation_error/3.

  


        

      


  

    
Pristine.SDK.OpenAPI.Client 
    



      
SDK-facing request contracts for generated provider SDKs.

      


      
        Summary


  
    Types
  


    
      
        request_spec_t()

      


    


    
      
        request_t()

      


    





  
    Functions
  


    
      
        items(request, response)

      


    


    
      
        next_page_request(request, response)

      


    


    
      
        partition(params, spec)

      


    


    
      
        request(request)

      


    


    
      
        to_operation(request)

      


    


    
      
        to_request_spec(request)

      


    





      


      
        Types


        


  
    
      
    
    
      request_spec_t()



        
          
        

    

  


  

      

          @type request_spec_t() :: %{
  :method => atom() | String.t(),
  :path => String.t(),
  :path_params => map(),
  :query => map(),
  :body => term() | nil,
  :form_data => term() | nil,
  :headers => map() | nil,
  :auth => term() | nil,
  :security => [map()] | nil,
  :request_schema => term() | nil,
  :response_schema => term() | nil,
  :id => String.t() | nil,
  optional(:circuit_breaker) => String.t() | nil,
  optional(:rate_limit) => String.t() | nil,
  optional(:resource) => String.t() | nil,
  optional(:retry) => String.t() | nil,
  optional(:telemetry) => term(),
  optional(:timeout) => pos_integer() | nil,
  optional(:use_default_auth) => boolean(),
  optional(:pagination) => map() | nil
}


      



  



  
    
      
    
    
      request_t()



        
          
        

    

  


  

      

          @type request_t() :: %{
  :method => atom() | String.t(),
  :path_template => String.t(),
  optional(:id) => String.t() | nil,
  optional(:path_params) => map(),
  optional(:query) => map(),
  optional(:body) => term() | nil,
  optional(:form_data) => term() | nil,
  optional(:headers) => map(),
  optional(:auth) => map() | term() | nil,
  optional(:security) => [map()] | nil,
  optional(:request_schema) => term() | nil,
  optional(:response_schema) => term() | nil,
  optional(:response_schemas) => map(),
  optional(:pagination) => map() | nil,
  optional(:resource) => String.t() | nil,
  optional(:retry) => String.t() | nil,
  optional(:circuit_breaker) => String.t() | nil,
  optional(:rate_limit) => String.t() | nil,
  optional(:telemetry) => term(),
  optional(:timeout) => pos_integer() | nil,
  optional(:use_default_auth) => boolean(),
  optional(:opts) => keyword(),
  optional(:args) => map(),
  optional(:call) => {module(), atom()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      items(request, response)



        
          
        

    

  


  

      

          @spec items(request_t(), term()) :: term()


      



  



  
    
      
    
    
      next_page_request(request, response)



        
          
        

    

  


  

      

          @spec next_page_request(request_t(), term()) :: request_t() | nil


      



  



  
    
      
    
    
      partition(params, spec)



        
          
        

    

  


  

      

          @spec partition(map(), Pristine.Operation.partition_spec()) ::
  Pristine.Operation.partition_t()


      



  



  
    
      
    
    
      request(request)



        
          
        

    

  


  

      

          @spec request(request_t()) :: {:ok, request_t()}


      



  



  
    
      
    
    
      to_operation(request)



        
          
        

    

  


  

      

          @spec to_operation(request_t()) :: Pristine.Operation.t()


      



  



  
    
      
    
    
      to_request_spec(request)



        
          
        

    

  


  

      

          @spec to_request_spec(request_t()) :: request_spec_t()


      



  


        

      


  

    
Pristine.SDK.ProviderProfile 
    



      
Provider-specific runtime profile for shared error normalization and result classification.

      


      
        Summary


  
    Types
  


    
      
        retry_group_selector()

      


    


    
      
        status_retry_override()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        additional_data(profile, body)

      


    


    
      
        connection_code(profile)
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          @type retry_group_selector() :: :all | [String.t()] | nil
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          @type status_retry_override() :: %{
  optional(:retry?) => boolean(),
  optional(:retry_groups) => retry_group_selector(),
  optional(:telemetry_classification) => atom(),
  optional(:breaker_outcome) => :success | :failure | :ignore,
  optional(:limiter_backoff_ms) => non_neg_integer() | :retry_after
}
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          @type t() :: %Pristine.SDK.ProviderProfile{
  additional_data_fields: [String.t()],
  body_code_fields: [String.t()],
  body_code_map: %{optional(String.t()) => atom()},
  body_request_id_fields: [String.t()],
  connection_code: atom(),
  default_retry_group: String.t() | nil,
  documentation_url_fields: [String.t()],
  message_fields: [String.t()],
  provider: atom() | String.t(),
  rate_limit_code: atom(),
  rate_limit_detector: (integer(), map(), term() -> boolean()) | nil,
  rate_limit_retry_groups: retry_group_selector(),
  request_id_headers: [String.t()],
  response_error_code: atom(),
  retry_after_reset_at_headers: [String.t()],
  retryable_groups: retry_group_selector(),
  status_code_map: %{optional(integer()) => atom()},
  status_retry_overrides: %{optional(integer()) => status_retry_override()},
  status_retry_ranges: [map()],
  transport_retry_groups: retry_group_selector(),
  validation_code: atom()
}
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          @spec header_value(map() | list(), String.t()) :: String.t() | nil
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      normalize_headers(headers)



        
          
        

    

  


  

      

          @spec normalize_headers(map() | list() | term()) :: map()
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          @spec rate_limited?(t() | nil, integer() | nil, map() | list(), term()) :: boolean()
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          @spec request_id(t() | nil, term(), map() | list()) :: String.t() | nil
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          @spec retry_after_ms(t() | nil, map() | list()) :: non_neg_integer() | nil
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          @spec retry_group(t() | nil, map() | nil) :: String.t() | nil


      



  



  
    
      
    
    
      retryable_group?(profile, endpoint)



        
          
        

    

  


  

      

          @spec retryable_group?(t() | nil, map() | nil) :: boolean()
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  status_retry_override() | nil
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          @spec transport_retryable?(t() | nil, map() | nil) :: boolean()
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          @spec validation_code(t() | nil) :: atom() | nil
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SDK-facing helper for constructing normalized transport responses.
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Represents a Server-Sent Event (SSE).
Fields
	:event - Event type (optional, defaults to "message" per SSE spec)
	:data - Event data as string
	:id - Event ID for reconnection (optional)
	:retry - Retry interval in milliseconds (optional)

Example
%Event{
  event: "update",
  data: ~s({"status": "complete"}),
  id: "evt_123"
}
JSON Parsing
Use json/1 to safely parse the data field:
case Event.json(event) do
  {:ok, data} -> handle_data(data)
  {:error, reason} -> handle_error(reason)
end
Or use json!/1 when you expect valid JSON:
data = Event.json!(event)
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          @type t() :: %Pristine.Streaming.Event{
  data: String.t() | nil,
  event: String.t() | nil,
  id: String.t() | nil,
  retry: non_neg_integer() | nil
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          @spec json(t()) :: {:ok, term()} | {:error, term()}


      


Parse the event's data field as JSON.
Returns {:ok, term()} on success or {:error, reason} on failure.
Examples
iex> event = %Pristine.Streaming.Event{data: ~s({"key": "value"})}
iex> {:ok, data} = Pristine.Streaming.Event.json(event)
iex> data["key"]
"value"

iex> event = %Pristine.Streaming.Event{data: nil}
iex> Pristine.Streaming.Event.json(event)
{:error, :no_data}
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          @spec json!(t()) :: term()


      


Parse the event's data field as JSON, raising on error.
Examples
iex> event = %Pristine.Streaming.Event{data: ~s({"key": "value"})}
iex> Pristine.Streaming.Event.json!(event)
%{"key" => "value"}
Raises Jason.DecodeError for invalid JSON, or ArgumentError for nil/empty data.
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          @spec message?(t()) :: boolean()


      


Check if this is a message event.
Per the SSE specification, events without an explicit event type
default to "message".
Examples
iex> event = %Pristine.Streaming.Event{data: "test"}
iex> Pristine.Streaming.Event.message?(event)
true

iex> event = %Pristine.Streaming.Event{event: "error", data: "test"}
iex> Pristine.Streaming.Event.message?(event)
false
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Stateful decoder for Server-Sent Events (SSE) streams.
Implements the SSE specification: https://html.spec.whatwg.org/multipage/server-sent-events.html
Basic Usage
decoder = SSEDecoder.new()
{events, decoder} = SSEDecoder.feed(decoder, chunk)
Streaming Usage
chunks
|> SSEDecoder.decode_stream()
|> Enum.each(&process_event/1)
SSE Format
The decoder handles the standard SSE format:
event: eventType
id: eventId
retry: 5000
data: line1
data: line2
Events are terminated by a blank line (\n\n, \r\n\r\n, or \r\r).
Lines starting with : are comments and are ignored.
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        Create a stream of events from an enumerable of chunks.
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        Feed a chunk of data to the decoder.
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        Return the last event ID seen by this decoder.
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        Create a new decoder with an empty buffer.
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          @type t() :: %Pristine.Streaming.SSEDecoder{
  buffer: binary(),
  last_event_id: String.t() | nil
}
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          @spec decode_stream(Enumerable.t(), keyword()) :: Enumerable.t()


      


Create a stream of events from an enumerable of chunks.
This is useful for processing SSE responses from HTTP clients that
provide chunked data as an enumerable or stream.
Examples
chunks
|> SSEDecoder.decode_stream()
|> Enum.each(fn event ->
  IO.puts("Got event: #{event.data}")
end)

# With JSON parsing
chunks
|> SSEDecoder.decode_stream()
|> Stream.map(&Event.json!/1)
|> Enum.to_list()

  



  
    
      
    
    
      feed(decoder, chunk)



        
          
        

    

  


  

      

          @spec feed(t(), binary()) :: {[Pristine.Streaming.Event.t()], t()}


      


Feed a chunk of data to the decoder.
Returns {events, new_decoder} where events is a list of complete
events parsed from the accumulated data.
Examples
iex> decoder = Pristine.Streaming.SSEDecoder.new()
iex> {events, _decoder} = Pristine.Streaming.SSEDecoder.feed(decoder, "data: hello\n\n")
iex> length(events)
1

iex> decoder = Pristine.Streaming.SSEDecoder.new()
iex> {events1, decoder} = Pristine.Streaming.SSEDecoder.feed(decoder, "data: hel")
iex> {events2, _decoder} = Pristine.Streaming.SSEDecoder.feed(decoder, "lo\n\n")
iex> {length(events1), length(events2)}
{0, 1}
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          @spec last_event_id(t()) :: String.t() | nil


      


Return the last event ID seen by this decoder.
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          @spec new(keyword()) :: t()


      


Create a new decoder with an empty buffer.
Example
decoder = SSEDecoder.new()
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Structured error types for API responses.
This module provides a unified error representation for all types
of errors that can occur during API requests, including:
	HTTP response errors (4xx, 5xx)
	Connection errors
	Timeout errors
	Caller/runtime cancellation

Error Types
	Type	Description
	:bad_request	400 - Bad request
	:authentication	401 - Authentication failed
	:permission_denied	403 - Permission denied
	:not_found	404 - Resource not found
	:conflict	409 - Conflict/lock timeout
	:unprocessable_entity	422 - Validation failed
	:rate_limit	429 - Too many requests
	:internal_server	5xx - Server error
	:timeout	Request timed out
	:connection	Connection failed
	:cancelled	Request execution was cancelled
	:unknown	Unknown error type

Example
case make_request() do
  {:ok, response} ->
    {:ok, response}

  {:error, %Pristine.Error{type: :rate_limit} = error} ->
    Logger.warning("Rate limited: #{Error.message(error)}")
    {:retry, error}

  {:error, %Pristine.Error{type: :authentication}} ->
    {:error, :invalid_credentials}

  {:error, error} ->
    {:error, Error.message(error)}
end
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        Create a cancellation error.
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        Create a connection error.
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        Create an error from an HTTP response.
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        Get a human-readable error message.
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        Determine if an error is retriable.
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        Create a timeout error.



    


    
      
        validation_error(reason, body, opts \\ [])

      


        Create a validation error.
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          @type error_type() ::
  :bad_request
  | :authentication
  | :permission_denied
  | :not_found
  | :conflict
  | :unprocessable_entity
  | :rate_limit
  | :internal_server
  | :timeout
  | :connection
  | :cancelled
  | :unknown
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          @type t() :: %Pristine.Error{
  __exception__: true,
  additional_data: term(),
  body: term(),
  documentation_url: String.t() | nil,
  headers: map(),
  message: String.t() | nil,
  provider: atom() | String.t() | nil,
  provider_code: atom() | nil,
  request_id: String.t() | nil,
  response: Pristine.Core.Response.t() | nil,
  retry_after_ms: non_neg_integer() | nil,
  status: integer() | nil,
  type: error_type()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      cancelled_error(opts \\ [])



        
          
        

    

  


  

      

          @spec cancelled_error(keyword()) :: t()


      


Create a cancellation error.
Cancellation is terminal and is never retriable, including when a response
object happens to contain an x-should-retry header.
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          @spec connection_error(term()) :: t()


      


Create a connection error.
Examples
iex> error = Error.connection_error(:econnrefused)
iex> error.type
:connection
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          @spec connection_error(term(), keyword()) :: t()
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          @spec from_response(Pristine.Response.t() | Pristine.Core.Response.t()) :: t()


      


Create an error from an HTTP response.
Maps the HTTP status code to an error type and preserves
the response body and headers for inspection.
Examples
iex> response = %Response{status: 429, body: "Too many requests"}
iex> error = Error.from_response(response)
iex> error.type
:rate_limit
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          @spec from_response(Pristine.Core.Response.t(), keyword()) :: t()
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          @spec message(t()) :: String.t()


      


Get a human-readable error message.
Returns the custom message if set, otherwise returns
a default message based on the error type.
This function is also the Exception callback for Exception.message/1.
Examples
iex> Error.message(%Error{message: "Custom message"})
"Custom message"

iex> Error.message(%Error{type: :rate_limit})
"Rate limit exceeded"
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          @spec retriable?(t()) :: boolean()


      


Determine if an error is retriable.
Checks both the error type and any x-should-retry header
in the response (if present).
Retriable Types
	:rate_limit - 429 errors (usually with Retry-After)
	:internal_server - 5xx errors
	:timeout - Request timeouts
	:connection - Connection failures

Examples
iex> Error.retriable?(%Error{type: :rate_limit})
true

iex> Error.retriable?(%Error{type: :not_found})
false
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          @spec timeout_error() :: t()


      


Create a timeout error.
Examples
iex> error = Error.timeout_error()
iex> error.type
:timeout
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          @spec validation_error(term(), term(), keyword()) :: t()


      


Create a validation error.
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Error returned by the Pristine OAuth2 control-plane helpers.
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          @type t() :: %Pristine.OAuth2.Error{
  __exception__: true,
  body: term(),
  headers: map(),
  message: String.t(),
  provider: term(),
  reason: atom(),
  status: integer() | nil
}
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