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    typesafe_api

Typed Elixir client for TypeSafe AI and its Jev System One model, with offline test
stubs, concurrent fan-out, and atom-keyed answers. Unofficial; not affiliated with
TypeSafe AI.
[image: Run in Livebook]
Sign up for an API key at typesafe.ai. No key yet? Skip to
Testing your code: TypeSafeAPI.Test runs every example on this page
offline, no key or network required.
TypeSafe's System One models, of which
Jev is the first (jev-latest is the default model here), are small, fast models built
for calibrated decisions, not text generation: they answer typed
questions about a piece of state and return probabilities instead of prose. You ask three
kinds of question (see the System One concepts guide for more
on what that means and when to reach for something else instead):
	question	asks for	answer
	Noul	yes or no, on a question or a statement	probability of yes
	Choice	one option from a set you define	the option, a probability per option, confidence
	Score	a position on an ordered scale you define	a score, a probability per level, confidence

state is what the questions are about: a string, or a JSON-shaped map or list.
confidence is a number from 0 to 1 saying how peaked the model's probability
distribution is; a Noul answer has no confidence field, since the API returns none for
it (TypeSafeAPI.Answer.confidence/1 covers what this library uses instead).
This library gives you typed question structs in, typed answer structs out, with retries,
telemetry, and test stubs handled. Under the typed layer sits a raw one (TypeSafeAPI.HTTP)
that speaks maps, for the parts of the API this library does not model yet.
Installation
def deps do
  [
    {:typesafe_api, "~> 0.1.0-alpha.3"},
    # optional, for TypeSafeAPI.Test stubs in your test suite
    {:plug, "~> 1.16", only: :test}
  ]
end
Requires Elixir 1.18 or later (it uses the built-in JSON module).
Quick start
client = TypeSafeAPI.new(api_key: System.fetch_env!("TYPESAFE_API_KEY"))

{:ok, result} =
  TypeSafeAPI.evaluate(client, "Help! My payouts have been failing for 3 days.",
    urgent:
      TypeSafeAPI.noul("Does this convey urgency?",
        true: "Explicitly time-sensitive",
        false: "No urgency expressed"
      ),
    dept:
      TypeSafeAPI.choice("Which team should handle this?",
        billing: "Payments, invoicing, refunds",
        technical: "Bugs, outages, integrations",
        sales: nil
      ),
    anger: TypeSafeAPI.score("How frustrated is the customer?", ["Calm", "Frustrated", "Very angry"])
  )

result.model            #=> "jev-1.13.0" (whatever the API resolved "jev-latest" to)
result.usage            #=> %TypeSafeAPI.Usage{input_tokens: 312, output_tokens: 48}

result.answers.urgent   #=> %TypeSafeAPI.Answer.Noul{id: :urgent, noul: 0.92, confidence: 0.92}

result.answers.dept
#=> %TypeSafeAPI.Answer.Choice{id: :dept, choice: :technical,
#     description: "Bugs, outages, integrations",
#     probabilities: %{billing: 0.08, technical: 0.85, sales: 0.07},
#     options: [{:billing, 0.08}, {:technical, 0.85}, {:sales, 0.07}], confidence: 0.82}

result.answers.anger
#=> %TypeSafeAPI.Answer.Score{id: :anger, score: 1.6, level: 2, label: "Very angry", description: "Very angry",
#     levels: [{"Calm", 0.05}, {"Frustrated", 0.3}, {"Very angry", 0.65}],
#     probabilities: %{0 => 0.05, 1 => 0.3, 2 => 0.65}, legend: %{0 => "Calm", 1 => "Frustrated", 2 => "Very angry"},
#     confidence: 0.78}

TypeSafeAPI.Answer.gate(result.answers.dept, act: 0.8, review: 0.5)
#=> :act   (or :review, or :escalate)
TypeSafeAPI.new/0 with no options reads TYPESAFE_API_KEY, TYPESAFE_BASE_URL, and
TYPESAFE_DEFAULT_MODEL, or the same keys under config :typesafe_api. jev-latest is a
pinned alias, not a model id; the API resolves it to a versioned id like "jev-1.13.0",
which is what result.model reports. TypeSafeAPI.models/1 lists the model ids your account
can pin to instead of jev-latest.
Question ids and Choice options come back exactly as you sent them: atoms stay atoms,
strings stay strings. Nothing in the response is ever turned into an atom.
Handle the outcome by matching on the error type:
case TypeSafeAPI.evaluate(client, state, questions) do
  {:ok, result} ->
    handle(result)

  {:error, %TypeSafeAPI.Error{type: :rate_limited} = error} ->
    Logger.warning("typesafe rate limited, backing off: #{error.request_id}")
    :retry_later

  {:error, error} ->
    Logger.error("typesafe request failed (#{error.request_id}): #{Exception.message(error)}")
    :error
end
request_id (on both TypeSafeAPI.Result and TypeSafeAPI.Error) is the value to quote when
you contact TypeSafe support about a specific call.
Where to build the client
TypeSafeAPI.new/1 returns a plain struct, not a process, so there is nothing to start under
a supervisor. Build it in an ordinary context function:
defmodule MyApp.TypeSafe do
  def client, do: TypeSafeAPI.new()
end
Do not call TypeSafeAPI.new/1 in a module attribute (@client TypeSafeAPI.new()): module
attributes are evaluated at compile time, before your runtime config (config/runtime.exs,
environment variables in a release) has loaded, so the client would be built with whatever
configuration happened to be present at compile time. Read the API key at runtime instead:
# config/runtime.exs
config :typesafe_api, api_key: System.fetch_env!("TYPESAFE_API_KEY")
Many states, one question set
TypeSafeAPI.evaluate_many(client, tickets, questions, max_concurrency: 8)
#=> [{:ok, %TypeSafeAPI.Result{}}, {:error, %TypeSafeAPI.Error{}}, ...] in input order
The question set is validated and encoded once. max_concurrency defaults to 8; that is a
guess, since TypeSafe has not published rate limits. A failed state does not fail the
batch: on_error defaults to :collect, returning {:error, _} in place for that state;
pass on_error: :raise to fail fast instead. Tasks are supervised and unlinked, so a state
that raises is one failed outcome rather than a dead caller. timeout bounds a single HTTP
attempt, exactly as in evaluate/4; task_timeout bounds one state's whole task and must
cover every retry of it.
Errors and retries
Every call returns {:ok, result} or {:error, %TypeSafeAPI.Error{}} with a type you can
match on: :auth, :validation, :rate_limited, :overloaded, :server_error,
:timeout, :connection, or :unexpected, with TypeSafeAPI.Error.retryable?/1 to tell
the transient ones apart. Bang variants (TypeSafeAPI.evaluate!/4) raise the same struct.
Retries mirror the official SDKs — two retries with exponential backoff and jitter, 429,
408, and 5xx retried, retry-after-ms and Retry-After honored, and a 30 second
budget per call — with one deliberate difference: connection errors and timeouts on
POST /v1/systemone are not retried by default, since a retry there can double-bill an
evaluation that already reached the server.
See the errors and retries guide for every error type, the
full retry timeline, and how to tune or opt into replaying connection errors.
Telemetry
Each request runs inside a [:typesafe_api, :request, :start | :stop | :exception] span. The
:start event carries model and question_count; the :stop event adds status,
retry_count, input_tokens, output_tokens, and error (a TypeSafeAPI.Error, or nil
on success). TypeSafeAPI.Telemetry.attach_logger/1 logs one line per request from the
:stop event; detach_logger/0 removes it.
An API failure is a normal :stop event with error set, not an :exception — the
request succeeded at the HTTP level and returned an error body. :exception only fires
when the call itself raises (a bug, not an API error), so do not rely on it to catch
TypeSafeAPI.Error.
Testing your code
TypeSafeAPI.Test stubs the API by question id, no fixtures needed, and the decoded structs
are identical to real ones:
setup :typesafe_stubs

def typesafe_stubs(ctx), do: TypeSafeAPI.Test.typesafe_stubs(ctx)

test "routes billing tickets" do
  client =
    TypeSafeAPI.Test.client()
    |> TypeSafeAPI.Test.stub(dept: {:choice, :billing, 0.9}, urgent: {:noul, 0.3})

  assert {:ok, result} = MyApp.Triage.run(client, "Where is my refund?")
  assert result.answers.dept.choice == :billing
end
TypeSafeAPI.Test builds its responses with Req.Test and Plug.Conn, so it needs
plug in your test dependencies ({:plug, "~> 1.16", only: :test}). Without it, a stub
call raises UndefinedFunctionError for Plug.Conn (or Req.Test, depending on which
loads first) rather than something that mentions TypeSafeAPI.Test.
A confidence has to beat the uniform baseline of 1 / n for a question with n
options or levels, or the option you named would not be the one with the highest
probability and the stubbed answer would decode to something else. A question you did
not stub is answered with HTTP 422, so evaluate/4 returns
{:error, %TypeSafeAPI.Error{type: :validation}} and evaluate_many/4 gives you one
error per state instead of an exception inside a task.
Composing stubs and errors
Every helper adds to the same client, so one client can serve several endpoints, and
stub_error/4 can cover just the next call:
client =
  TypeSafeAPI.Test.client()
  |> TypeSafeAPI.Test.stub_models([%{name: "jev-1.13.0"}])
  |> TypeSafeAPI.Test.stub(dept: {:choice, :billing, 0.9})
  |> TypeSafeAPI.Test.stub_error(429, %{"error" => "slow down"},
    headers: [{"retry-after", "1"}],
    times: 1
  )
The first call gets the 429 and the retry gets the answers.
Recording fixtures
Wrap a client with TypeSafeAPI.Test.record/2 for one live run and every response is
appended to a fixture file; TypeSafeAPI.Test.replay/2 turns that file back into a
client, so the same test runs offline against the answers the real model gave:
TypeSafeAPI.new() |> TypeSafeAPI.Test.record("test/fixtures/triage.jsonl") |> MyApp.Triage.run(state)
client = TypeSafeAPI.Test.replay("test/fixtures/triage.jsonl")
A fixture is JSON Lines: one {"request": ..., "response": ...}
object per line, in the order the responses arrived, so appending is one write and a diff
reads one response per line. Error responses are recorded too, so an error path can be
replayed. Recordings match on method, path and body (match: [:method, :path] ignores the
body, and then pairs requests to recordings by position, so keep it for fixtures recorded
by sequential calls). Only the request method, path and JSON body are written, never
headers, so a fixture you commit cannot carry your API key.
Example app
examples/support_triage is a small Mix app that
routes support messages with one evaluate/4 call and gates the answers on confidence.
Its whole test suite runs on TypeSafeAPI.Test stubs with no key and no network, and CI
runs it on every push.
The raw layer
TypeSafeAPI.HTTP.post(client, "/v1/systemone", %{"state" => ..., "model" => ..., "questions" => ...})
#=> {:ok, %{"model" => ..., "answers" => ..., "usage" => ...}}
Same auth, retries, and telemetry; no structs. Reach for it when a field the API returns
is not one the typed layer models yet: there is no extra_body option or raw-question
escape hatch inside evaluate/4 itself, so that call moves to TypeSafeAPI.HTTP entirely
for that request.
Writing good questions
	Ask everything one call's decision tree might need in a single request. Questions in
one request are evaluated independently and answered in parallel, so extra questions
cost tokens, not extra round trips.
	Ask for one snap judgment per question. A question that bundles two decisions ("is this
urgent and who should own it") cannot be gated or routed on separately.
	Give a Choice an other option when its criteria may not cover every input; without one,
the model is forced into the closest listed option even when none of them fit.
	The only real ceiling is the token budget: state and questions share roughly 32,000
tokens per request, per TypeSafe's docs. A Choice needs 1 to 255 options and a
Score 2 to 10 levels, both enforced locally before a request is sent. A one-option
Choice is degenerate but well defined, and criteria built at runtime can filter down
to a single survivor, so only the empty set is rejected.
	Pass Choice criteria as a keyword list or a list of {key, description} pairs, never a
map: option order is what the model sees, and a map has no order to preserve.
TypeSafeAPI.choice/2 raises on a map rather than silently reordering it.
	instructions is optional on all three question types — the API requires only the type,
plus the criteria for a Choice or a Score. Pass nil (or omit it, with
TypeSafeAPI.noul/1) and the key is left out of the request rather than sent as null.

Security
The client's api_key is redacted from inspect/1 output (TypeSafeAPI.Client has a custom
Inspect implementation), and it never appears in telemetry metadata or in the body of
a TypeSafeAPI.Error — those carry the response TypeSafe sent back, not the request you made.
Raw questions and unknown question types
The API supports question types this library does not model yet (bounding_box, for
example — see Design notes). Send those with TypeSafeAPI.HTTP.post/4
directly, against TypeSafeAPI.SystemOne.path/0:
{:ok, raw} =
  TypeSafeAPI.HTTP.post(client, TypeSafeAPI.SystemOne.path(), %{
    "state" => "A photo of a storefront.",
    "model" => client.model,
    "questions" => %{"region" => %{"type" => "bounding_box", "instructions" => "The storefront sign"}}
  })

raw["answers"]["region"]
raw is the decoded JSON body: a plain map, with every answer exactly as the API sent
it, whatever its type. This is also where an unknown answer type ends up when it comes
back from the typed evaluate/4 path — as result.raw, alongside the decoded
result.answers for every question this library does model.
Guides
	Getting started
	System One concepts
	Configuration and concurrency
	Errors and retries
	Phoenix LiveDashboard metrics
	Broadway and Oban integration
	Cheatsheet
	Speculative fan-out
	Confidence-gated routing
	Composite scoring
	Design notes on what differs from the official SDKs and why

License
MIT. See the LICENSE file in the repository.


  

    Changelog

All notable changes to this project are documented here. The format follows
Keep a Changelog, and the project uses
Semantic Versioning.
Unreleased
0.1.0-alpha.3 - 2026-09-17
Fixed
	The Livebook walkthrough shipped with a path dependency that only resolved inside a clone,
so the "Run in Livebook" badge failed to install. It now installs the package from Hex and
describes the cached question encoding.

0.1.0-alpha.2 - 2026-09-17
Changed
	Breaking: the module namespace is now TypeSafeAPI (was TypeSafe) and telemetry
events are [:typesafe_api, :request, *] (were [:typesafe, :request, *]). The Hex
package, app name, config key, and TYPESAFE_* environment variables are unchanged.
This avoids colliding with the unrelated typesafe_ai package, which uses TypeSafe.*.
	instructions is optional on every question type, matching the OpenAPI spec. A nil
value is omitted from the request rather than sent as null. Noul instructions may be a
question or a statement to evaluate.
	Connection errors are no longer retried for POST /v1/systemone by default.
retry_connection_errors now defaults to :auto: true for GET requests, false
otherwise, because a replayed evaluation can be billed twice. Set it to true explicitly
to restore the old behaviour. Server-signalled retries (429, 503, 529, Retry-After) are
unaffected.
	The per-call :timeout no longer feeds Req's connect_options, so different timeout
values reuse one Finch pool. A new connect_timeout client option (default 5 000 ms)
controls the connection timeout instead.
	TypeSafeAPI.Question.Choice.new/2 rejects maps with an ArgumentError. Maps have no
option order at any size; the previous "up to 32 entries" claim was wrong. Use a keyword
list or a list of {key, description} pairs.
	DESIGN.md rewritten for package consumers.

Changed (code review pass)
A file-by-file review of the library produced the following, each verified with a failing
test before the fix. Several are breaking for alpha.1 callers.
	Questions. Duplicate question ids, including an atom and a string that collide on the
wire, are a :validation error instead of duplicate JSON keys. Anything that passes
TypeSafeAPI.Question.validate/1 is guaranteed to JSON-encode: structs, tuples, keyword
lists and non-string map keys in instructions or descriptions are rejected up front. A map
of questions is rejected like a map of Choice options; use a keyword list. Noul criteria
accept nil descriptions, string "true"/"false" keys, and keyword lists, and
TypeSafeAPI.noul(true: "...", false: "...") reads the keyword list as criteria. Choice
accepts a bare list of option names and its minimum is now one option (the spec has no
bound); the maximum stays 255. Score rejects duplicate and empty labels and
Score.label/1 reads the %{"label" => ...} wire shape.
	Answers decode strictly. Score and Choice probabilities must be numbers over exactly the
levels or options sent; missing Choice options are filled with 0.0; an unknown or
non-argmax choice, an out-of-range Noul value, an empty probability object, or a legend
that disagrees with the question is an :unexpected error rather than a silently wrong
answer. TypeSafeAPI.Answer.Choice gains description and an ordered options list;
TypeSafeAPI.Answer.Noul gains a derived confidence so all three answer structs share a
shape. Answer.yes?/2 on a non-Noul and Answer.gate/2 with a Noul review threshold at or
below 0.5 raise ArgumentError with an explanation.
	Results and errors carry what support needs. Decode failures keep the request id
(Result.decode/4). TypeSafeAPI.Error gains headers, retry_count, a
:server_error type for 5xx other than 503/529, and Error.retryable?/1; 408 maps to
:timeout; a non-JSON 2xx keeps its status, request id and raw body; an empty 2xx body is
a Response with body: nil. Result and Prepared have Inspect implementations
that elide the bulk.
	Retries. retry_timeout_errors defaults to :auto like retry_connection_errors, so
a timed-out POST /v1/systemone is not replayed either. A server-sent Retry-After is
clamped into the new retry_after_min (100 ms) and retry_after_max (60 s) and otherwise
honored, so a zero or past value cannot cause a tight loop while a short explicit delay is
respected. Per-call retry: keywords merge onto the client's policy instead of resetting
it. TypeSafeAPI.Result gains retry_count. A Finch pool checkout timeout surfaces as :timeout and is always
retried. req_options rejects :retry, :auth, :base_url and :finch.
	Client. New first-class finch: option for sharing an existing pool (the previous
req_options: [finch: ...] recipe raised). A user connect_options keeps the client's
connect_timeout unless it sets its own. Application config values are validated like
options.
	Fan-out. evaluate_many/4 runs its tasks unlinked under a Task.Supervisor started
by the new TypeSafeAPI.Application, so a crashing state yields one :unexpected error
instead of killing the caller. :timeout now means the per-request timeout exactly as in
evaluate/4; the per-state cap is the new :task_timeout; :attempt_timeout is
removed. on_error: :raise also raises for an invalid question set. questions accepts a
%TypeSafeAPI.SystemOne.Prepared{}, as do evaluate/4 and the new
TypeSafeAPI.prepare/1. Prepared caches the encoded question bytes so a batch encodes
the question set once.
	State and options. A state that cannot be JSON-encoded, or a charlist, is a
:validation error. evaluate/4 returns {:error, %Error{type: :validation}} for bad
per-call options instead of raising; evaluate!/4 and evaluate_many/4 raise.
	Models. Model.release_date is a Date.t() | nil with release_date_raw and raw
alongside; one malformed entry is skipped with a warning instead of failing the list;
per-call options are validated; TypeSafeAPI.models!/1 added. Usage.total_tokens/1 and
Usage.add/2 added; a missing usage no longer fails decoding.

	Telemetry. Failed requests log at :warning (configurable error_level);
attach_logger/1 accepts warn, rejects unknown levels, and can be re-attached with new
levels; the duration metric is a distribution so Prometheus reporters work; token counts
are sanitised before they reach handlers; question_count is correct for encoded bodies.
	Test stubs. TypeSafeAPI.Test.stub/2 and stub_models/2 compose instead of replacing
each other; stub_error/4 takes options (:headers, :times, :path); confidence is
validated so a stub always decodes to the answer you asked for; a missing stub is a 422
error, not a raise. The recorder no longer escapes to the real API on a retried request,
records every response with an HTTP status, uses a JSON Lines fixture, and names the
closest recording on a mismatch.

Added
	Guides: getting started, System One concepts, configuration and concurrency, errors and
retries, Phoenix LiveDashboard metrics, and Broadway and Oban integration. The README
errors section and the TypeSafeAPI.Retry moduledoc now summarise and link to the guides.
	examples/support_triage, a Mix app that routes support messages with confidence gating.
Its test suite runs on TypeSafeAPI.Test stubs with no API key, and CI runs it.
	TypeSafeAPI.Test.record/2 and replay/2: capture real responses from one live run into
a JSON fixture (method, path and body only, never headers) and replay them offline.
	TypeSafeAPI.Telemetry.metrics/0 returning Telemetry.Metrics definitions for request
count, duration, retries, errors, exceptions and token usage. telemetry_metrics is an
optional dependency.
	"Why Req" section in DESIGN.md with the runtime dependency table, and a limits table in
the cheatsheet and question moduledocs stating which bounds are local policy and which
come from the spec.
	Documented raw and forward-compatible questions via TypeSafeAPI.HTTP.post/4 for
question types this client does not model.
	The Livebook walkthrough ships in the package and in the docs, with a "Run in Livebook"
badge in the README.
	The Hex description now leads with offline test stubs, concurrent fan-out, and atom-keyed
answers.
	priv/openapi.json, a vendored snapshot of the upstream OpenAPI spec (API 0.2.0), and a
spec-drift test asserting the paths, required fields, and limits the client relies on.
DESIGN.md explains how to refresh it.
	TypeSafeAPI.Retry.for_method/2 and a "Connection errors and replay" section in the
TypeSafeAPI.Retry docs.
	A "Timeouts and connection pools" section in the TypeSafeAPI.HTTP docs listing which
options select a Finch pool and which do not.

0.1.0-alpha.1 - 2026-09-17
Added
	TypeSafe.new/1 client struct resolving configuration from options, application
config, and TYPESAFE_* environment variables.
	TypeSafe.evaluate/4 and evaluate!/4 with typed Noul, Choice, and Score
questions and answers; caller keys (atoms or strings) round-trip without
String.to_atom/1.
	TypeSafe.evaluate_many/4 concurrent fan-out with ordered results and on_error modes.
	TypeSafeAPI.models/1 for GET /v1/models.
	TypeSafe.Retry mirroring the official SDK policy, including retry-after-ms,
Retry-After (seconds or HTTP date), and a total time budget per call.
	TypeSafe.HTTP raw layer (maps in, maps out) built on Req with the built-in JSON module.
	TypeSafe.Error typed error values: :auth, :validation, :rate_limited,
:overloaded, :timeout, :connection, :unexpected.
	Telemetry spans [:typesafe, :request, *] and TypeSafe.Telemetry.attach_logger/1.
	TypeSafe.Test stubs by question id for downstream test suites.
	TypeSafe.Answer.gate/2 and yes?/2 helpers for confidence-gated routing.
	TypeSafe.FanOut.options_schema/0; TypeSafe.evaluate/4 and evaluate_many/4 render
their full option tables inline in the docs.
	TypeSafe.Result.request_id and TypeSafe.HTTP.request/5 returning a
TypeSafe.HTTP.Response with status, headers, request_id, and retry count.
	Local validation that a Choice has 2 to 255 options (the API's ceiling is 255).
	TypeSafe.Model.release_date parsed as a DateTime when the API sends one.
	HTTP 400 responses map to type: :validation; error messages are read from the
API's detail.message shape as well as string and list details.
	TypeSafe.Answer.Score.description carrying the winning level as written; label is
always a string.
	TypeSafe.Question.validate!/1 for eager, raising validation of questions built at
compile time; constructors themselves never validate.
	TypeSafe.SystemOne.prepare/1 returning a TypeSafe.SystemOne.Prepared struct for
reuse across many states.
	livebooks/live_walkthrough.livemd, a Livebook notebook that runs the README example
against the live API and shows the request, raw response, and typed result.



  

    Design notes

Why this library is shaped the way it is, and the decisions behind the parts that are
not obvious from the code alone.
Architecture
The library is two layers. TypeSafeAPI.HTTP is the thin layer: it knows about Req,
retries, and the TypeSafe AI System One HTTP API, and returns raw-ish results. TypeSafeAPI
(the facade) and TypeSafeAPI.SystemOne are the typed layer: they validate input, encode it
in the shape the API expects, call the HTTP layer, and decode the response into typed
structs (TypeSafeAPI.Result, TypeSafeAPI.Answer.*, TypeSafeAPI.Error). Callers who want raw
maps can use TypeSafeAPI.HTTP directly; everyone else uses TypeSafeAPI.
TypeSafeAPI.Client is a plain struct, not a supervised process. There is no GenServer,
no application-managed state, and no client registry: a client is just configuration
(base URL, API key, Req options, retry policy) threaded explicitly through calls. This
keeps the library usable from anywhere — LiveView, Task, Oban job, IEx — without asking
the caller to start anything under a supervision tree first.
TypeSafeAPI.SystemOne holds the evaluate/4 pipeline (validate, encode, post, decode)
alongside prepare/1 and evaluate_prepared/4, which let evaluate_many/4 validate and
encode a question set once instead of once per state. The prepared set is a
TypeSafeAPI.SystemOne.Prepared struct, so the functions that take one match on it instead
of trusting the shape of a bare map.
Why Req
The library is built on Req, and that is not a free choice: Req
brings Finch, Mint, NimblePool, Jason, and MIME along with it. Counting only runtime
dependencies (excluding credo, dialyxir, and ex_doc, which are dev/test tooling, and
excluding plug, which this library also declares but only as optional: true, needed
solely for TypeSafeAPI.Test), mix deps.tree --format plain shows this client pulling in
9 packages:
	package	why it's here
	req	the HTTP client itself
	finch	Req's HTTP connection pool manager
	mint	Finch's low-level HTTP/1 and HTTP/2 implementation
	nimble_pool	Finch's connection pooling
	hpax	Mint's HTTP/2 header compression (HPACK)
	jason	Req's default JSON codec (present, unused here)
	mime	Req and Finch's MIME type handling
	nimble_options	this library's own option validation, and Finch's
	telemetry	this library's own spans, and Req/Finch/Plug's

For comparison, a bare Mint-based client would pull in 2 packages (mint and hpax), and
a codegen-based rival built against the OpenAPI spec pulls in roughly 23, once its
generated request/response validation, its own HTTP client choice, and their transitive
dependencies are counted. Req sits in between: heavier than hand-rolled Mint, much lighter
than a full codegen stack.
That tradeoff is worth it for three reasons:
	Req is the Elixir ecosystem's default. Most Elixir services that talk HTTP already
depend on it, directly or transitively, so for many users this library adds no new
dependency tree at all — and for everyone else, Req is a dependency they are likely to
meet again.
	The offline test stubs are built on it. TypeSafeAPI.Test stubs requests with
Req.Test, which is what makes TypeSafeAPI.evaluate/4 testable against canned answers
with no fixtures, no HTTP mocking library, and no real network access. That convenience
comes from Req specifically, not from HTTP clients in general.
	It keeps this library's own transport code small. Connection pooling, HTTP/2,
timeouts, and TLS are Finch and Mint's problem, not this library's. The alternative —
hand-rolled connection ownership on top of bare Mint — would trade five dependencies for
a few hundred lines of code this library would then have to maintain and get right.

A few things worth knowing if you're weighing this yourself:
	Req is pre-1.0, but stable in practice: its public API has been steady across the
0.x line this library has tracked, and the underlying Finch/Mint stack is used in
production well beyond Req itself (Phoenix's own test client, for one).
	Jason ships transitively but is unused. This library encodes and decodes JSON with
Elixir's built-in JSON module (see "Differences from the official SDKs" below); Req
0.7 still declares Jason as a hard dependency, so it appears in mix.lock regardless.
	You can share an existing Finch pool instead of letting this library start its own,
with the finch: client option. That's the escape hatch if your application already runs
Finch and you'd rather not spin up a second pool, and the only way to control pool size.
It is a first-class option rather than something passed through req_options because Req
refuses :finch and :connect_options together: the client has to know, so it can stop
sending the connect timeout it otherwise sets on every request.
	The library starts one process. TypeSafeAPI.Application supervises a single
Task.Supervisor for TypeSafeAPI.FanOut, so batch tasks are unlinked from the caller.
An async_stream over linked tasks propagates any exit other than a kill-on-timeout, so
one raising task would take down the calling process and every sibling request with it —
the opposite of what on_error: :collect promises.

Atom-key safety and the Keys registry
Decoded API responses are handed to callers as structs with atom keys, which means
turning JSON object keys into atoms somewhere. Elixir atoms are not garbage collected, so
converting arbitrary server-controlled strings to atoms is a memory-exhaustion risk.
TypeSafeAPI.Keys is a small fixed registry of the atoms this library will ever need
(:model, :input_tokens, criteria keys, and so on); decoding only ever looks up
already-known atoms, never calls String.to_atom/1 on response data. A response field
this library does not recognize is dropped rather than atomized.
Ordered JSON encoding
Choice option order and question order matter to the model: the API reads them as
presented, not as an unordered set. Elixir's Map does not preserve insertion order, so
anything that needs to survive to the wire in caller order needs its own carrier.
TypeSafeAPI.JSON.OrderedObject is a tiny struct with a JSON.Encoder implementation for
exactly this; Question.encode_all/1 also uses it for the top-level questions object
so question order on the wire matches caller order. Because the questions object is a
list of pairs rather than a map, two ids that collide on the wire (:billing and
"billing", or the same id twice) would emit a duplicate JSON key instead of overwriting
one another, so Question.normalize/1 rejects them with a :validation error, the way
Choice.validate/1 already rejected duplicate option keys.
Question.encode_all/1 returns a TypeSafeAPI.JSON.Encoded, which serializes the ordered
object once at construction and encodes as those cached bytes wherever it appears. That
is what makes a prepared question set cheap across states: evaluate_many/4 splices the
same iodata into every request body instead of walking and serializing the question set
once per state. The bytes and the term are captured together and nothing mutates the
struct afterwards, so they cannot drift.
Choice.new/2 rejects maps outright. It once accepted one up to 32 entries, on the belief
that small maps preserve insertion order; they do not — a small atom-keyed map iterates by
atom index, so the order was arbitrary at any size. Option order is what the model sees, so
criteria are keyword lists or [{key, description}] lists only (with no limit of their own,
aside from the API's 255-option cap), and a map raises ArgumentError at construction.
Score level shapes
A Score level may be a plain string or a {label, description} pair. The API itself has
no label concept — a level is just a description string — so a {label, description}
level is sent to the wire as a structured description ({"label": ..., "description": ...}), which the API accepts as an opaque description value, and the label is what
TypeSafeAPI.Answer.Score.label and levels report back. Plain string levels report the
description itself as the label. label is always a string: a structured level without a
label falls back to a truncated inspect/1 of itself, and the answer's description
field always carries the winning level exactly as written, independent of what the label
computation does with it.
TypeSafeAPI.Answer.Score.normalized/1 (score divided by the top level index) exists because
the composite-scoring pattern needs it and every caller would otherwise write it by hand.
Answer.gate/2 on a Noul answer uses max(noul, 1 - noul), since Noul answers carry no
separate confidence field — a confident "no" gates the same as a confident "yes".
Errors and retries
503 maps to :overloaded, alongside 529 (the header TypeSafe AI's own docs call out for
overload). Other 5xx map to :server_error. An HTTP 408 maps to :timeout: the server is
reporting the same thing a transport timeout does, and making callers match two types for
"nothing came back in time" buys nothing. That leaves :unexpected for its real meaning —
a response this library could not interpret — rather than as a bucket holding both a
broken API and a broken parse. TypeSafeAPI.Error.retryable?/1 tells the transient types
apart without a caller re-deriving the retry policy from status.
A connection-pool checkout timeout deserves its own note. Finch does not return an error
for it; Finch's HTTP/1 pool reraises a bare RuntimeError, which Req never normalizes and
which therefore escapes the call as an exception — breaking the "every failure is an
{:error, %Error{}}" promise exactly when the pool is saturated.
This library wraps the Req adapter to turn it back into
%Req.HTTPError{reason: :pool_timeout}, which maps to :timeout and is always retried
regardless of method, since the request was never sent.
Two response shapes carry error detail: 422 responses have detail as a list, 400
responses have it as a map (error_type, message). TypeSafeAPI.Error reads both. Every
400 seen in practice was a caller mistake (unknown model, too many Choice options), so 400
maps to :validation.
Per-call options are validated with NimbleOptions.validate!/2 and raise on misuse, while
questions and state return {:error, %TypeSafeAPI.Error{type: :validation}} instead of
raising. The distinction is deliberate: options are code written by the developer calling
the library, while questions and state are data that may ultimately come from end users
and should fail as a value, not a crash.
Constructors never validate. noul/2, choice/2, and score/2 build structs and nothing
more; evaluate/4 validates the whole question set once and returns an error value. An
earlier idiom pass briefly made noul/2 raise on a misspelled criteria key so a typo could
not be dropped silently; that was reverted in favor of the validator reporting the bad
key, plus TypeSafeAPI.Question.validate!/1 for callers who build questions at compile time
and want the raise at that line.
instructions is optional on every question type, matching the API: only type (plus
criteria, for a Choice or a Score) is required. Rather than adding a separate option, the
existing first positional argument simply accepts nil — and noul/0,1 default it — so
every existing call site keeps working. A nil is dropped from the encoded wire map rather
than sent as null, since an absent key and a null one are not the same request.
Timeout options for batch callers
evaluate_many/4 has two separate timeout knobs. :timeout is the single HTTP attempt
timeout, exactly as in evaluate/4; :task_timeout caps one state's whole task. They
default so that a task is never killed while a legitimate retry is still in flight:
:task_timeout defaults to the retry budget plus one attempt timeout (40 s with
defaults), or 60 s when the budget is disabled. This split exists because a caller who
wants to shorten a single HTTP attempt (say, to fail fast on one slow question) should not
have to build a second client with a different Req timeout just to do it.
The names matter more than the split. An earlier version had :timeout mean the task and
:attempt_timeout mean the attempt, so evaluate_many(client, states, qs, timeout: 5_000)
written by analogy with evaluate/4 silently meant something else — same name, same unit,
different thing, no error. The batch function now keeps :timeout meaning what it means
everywhere else, and the new concept got the new name.
The retry budget is a gate on starting a retry, not a deadline on an attempt:
worst-case wall time is budget plus one attempt timeout, and TypeSafeAPI.FanOut derives its
default task timeout from exactly that sum, so the two defaults have to move together.
Neither knob touches the connect timeout. Req picks a Finch pool by connect_options, so
feeding a per-call timeout into it starts a pool per distinct value and throws connection
reuse away. The connect timeout is therefore a client setting, connect_timeout (default
5 000 ms), and the per-call :timeout sets receive_timeout only: calls that differ in
timeout still share one pool.
Differences from the official SDKs
	Milliseconds everywhere. The official Python SDK's retry policy uses float seconds
(backoff_initial: 0.5, timeout: 30.0). Elixir convention is integer milliseconds
(Process.sleep/1, Req timeouts, Task.async_stream), so TypeSafeAPI.Retry uses
backoff_initial: 500, backoff_max: 5_000, budget: 30_000. The semantics are
identical.
	Jason is present transitively, but unused. The library uses Elixir's built-in
JSON module for all encoding and decoding, but Req 0.7 declares Jason as a hard
dependency, so it appears in mix.lock. Nothing here calls it. Req's own body decoding
is disabled (decode_body: false) so responses go through JSON.decode/1.
	Connection-error retries are off for POST /v1/systemone. The official SDKs retry
them unconditionally, but a connection that is reset or times out may still have
reached the server, the endpoint is not idempotent, and there is no idempotency key,
so a retry can double-bill an evaluation. retry_connection_errors defaults to
:auto, which TypeSafeAPI.Retry.for_method/2 resolves to true for GET /v1/models and false for POST when the policy is attached. retry_timeout_errors
defaults to :auto for the same reason and a stronger one: a timed-out attempt is the
failure most likely to have reached the server. An explicit boolean, on the client or
per call, always wins, and status-driven retries (429, 503, 529, Retry-After)
are untouched.
	A server-requested delay is clamped, not obeyed. retry-after: 0, an empty header
and an HTTP date a skewed clock reads as past all parse to zero, and honoring that
verbatim turns the policy into a tight loop against a server that is already struggling
while the wall-clock budget never advances. The honored delay is floored at
retry_after_min (100 ms) and capped at retry_after_max (60 s), and otherwise obeyed:
a server asking for less than the backoff schedule gets it, since it knows its own load.
	plug is an optional dependency. TypeSafeAPI.Test builds on Req.Test, which needs
Plug to construct responses. Users who want the stubs add {:plug, "~> 1.16", only: :test}; everyone else does not pay for it.

Verified against the live API (2026-09-17)
A live run with a real key settled several things the docs left open:
	jev-latest and jev-preview both resolve to a versioned id such as
jev-1.13.0, which is what result.model reports. The bare id jev, shown in the
Python usage docs, is rejected with a 400 "Unknown model".
	Limits are enforced server-side: 256 Choice options and 11 Score levels are
rejected, so Choice.validate/1 enforces 255 and Score keeps its 2 to 10 bound. A
one-level Score is accepted by the API but still rejected locally, since it cannot
produce a meaningful score.
	400 responses carry detail as a map (error_type, message), unlike 422s whose
detail is a list. TypeSafeAPI.Error reads both, and 400 maps to :validation since
every 400 seen was a caller mistake (unknown model, too many options).
	x-typesafe-request-id is on every response, success included, so
TypeSafeAPI.Result carries request_id and TypeSafeAPI.HTTP.request/5 exposes the full
response for raw callers.
	release_date on the models endpoint is a full ISO 8601 datetime, while the
schema describes it as "formatted as YYYY-MM-DD". TypeSafeAPI.Model normalizes it to
the Date the schema promises, reading the date part as written rather than shifting
it into UTC, and keeps the original string on release_date_raw. An alias with an
unparseable date leaves release_date nil.
	The API knows a bounding_box question type that is not in the public docs. This
library does not model it; a request with an unknown type is rejected locally.

Verified against the live docs (2026-09-16)
	Models endpoint is GET /v1/models, returning {"models": [{name, description, release_date}]}. The public API reference does not document it; the path and shape
come from the official Python SDK's constants and generated schema.
	retry-after-ms beats Retry-After when both are present. The Python SDK checks
retry-after-ms first. Retry-After may be seconds (fractional allowed) or an HTTP
date; negative or unparseable values are ignored and backoff applies.
	Usage tokens are required, and this library still tolerates their absence. The
OpenAPI schema requires usage on every response, with input_tokens and
output_tokens both required non-nullable integers. TypeSafeAPI.Usage nonetheless
reports nil for a missing or malformed count, and TypeSafeAPI.Result decodes a
missing usage to an empty one: a correct set of answers is not worth failing over a
token count that drifted. That is a defensive choice, not something the spec permits,
and test/typesafe_api/result_test.exs pins the spec so the drift stays visible.
	Score takes 2 to 10 levels, not just "at least 2". Local validation enforces both
bounds.
	Descriptions may be structured. Instructions, Choice option descriptions, Score
level descriptions, and Noul criteria all accept a string, map, or list. Validation
allows all three.
	The API accepts no per-request timeout or extra behavioural headers. The official
SDKs send X-TypeSafe-SDK, X-TypeSafe-Runtime, and X-TypeSafe-Retry-Count for
diagnostics. This library sends User-Agent and X-TypeSafe-Retry-Count on retries.

Documentation conventions
Every public options keyword list is a NimbleOptions schema exposed through an
options_schema/0, and the facade's docs interpolate NimbleOptions.docs/1 at the call
site rather than linking away, so TypeSafeAPI.evaluate/4 reads the same as the module that
implements it. Every module belongs to a groups_for_modules group in mix.exs; a module
with no group is a docs bug.
An adversarial docs review (three personas: first-time integrator, on-call engineer, SDK
expert) drove the README's onboarding section, the error and telemetry field prose, the
end-to-end timeout timeline in TypeSafeAPI.Retry, and the "Writing good questions" section.
Toolchain
CI runs OTP 27 and 28. Nothing in the library is OTP-version specific.
Things worth revisiting
	Rate limits are unpublished. evaluate_many/4 defaults to max_concurrency: 8 as
a guess. When TypeSafe publishes limits, raise the default and document it.
	Retry counting on Req.Test transport errors. The custom retry step re-runs the
full Req pipeline, including request steps, on each retry. That is what Req's own step
does; it is worth keeping in mind if anyone adds a request step with side effects.
	HTTP-date Retry-After parsing is a small RFC 7231 fixdate parser in
TypeSafeAPI.Retry, so the library does not depend on inets.

Refreshing the OpenAPI snapshot
priv/openapi.json is a vendored, pretty-printed copy of TypeSafe's OpenAPI document
(currently info.version 0.2.0). It ships in the Hex package (see files in
mix.exs) and is the source of truth for test/typesafe_api/openapi_spec_test.exs,
which asserts the request/response shapes this client relies on: the two paths and
their bearer security, which question/answer fields are actually required versus
optional, the minItems/minProperties bounds, and the 422 HTTPValidationError
shape. If TypeSafe changes the API in a way that would break this client, that test is
meant to fail first.
To refresh it: obtain the current openapi.json from TypeSafe AI (their docs site or
OpenAPI endpoint), replace priv/openapi.json with it, then run
mix test test/typesafe_api/openapi_spec_test.exs
and fix any failures — either the client (if the API genuinely changed underneath it)
or the test (if a local policy, like the Score 2-to-10 level bound, is intentionally
stricter than the spec and needs a fresh comment explaining why).


  

    Getting started

This page takes you from an empty project to a successful first call against the TypeSafe
AI System One API. For background on what System One questions are, see the
README; for the reasoning behind the library's design, see
Design notes.
Requirements
	Elixir ~> 1.18 (the library uses the built-in JSON module, added in 1.18).
	Erlang/OTP. CI tests OTP 27 and 28; OTP 27 or later is recommended.
	A TypeSafe AI API key. Sign up at typesafe.ai. No key yet? Skip
ahead to Testing without a key: TypeSafeAPI.Test runs every
example on this page offline.

Install
Add typesafe_api to your mix.exs dependencies:
def deps do
  [
    {:typesafe_api, "~> 0.1.0-alpha.3"},
    # optional, for TypeSafeAPI.Test stubs in your test suite
    {:plug, "~> 1.16", only: :test}
  ]
end
Then fetch it:
mix deps.get
typesafe_api is built on Req; see
Why Req in the design notes if you're curious what that pulls in
and why.
Configure a client
TypeSafeAPI.new/1 builds a plain struct, not a process. There is no application to
start and nothing to add to a supervision tree — build the client in an ordinary function
and pass it wherever it's needed:
defmodule MyApp.TypeSafe do
  def client, do: TypeSafeAPI.new()
end
Avoid building it in a module attribute (@client TypeSafeAPI.new()): module attributes
are evaluated at compile time, before runtime configuration (environment variables, or
config/runtime.exs in a release) has loaded.
Each setting TypeSafeAPI.new/1 needs — api_key, base_url, model, and so on — is
resolved in this order:
	the option passed directly to new/1, e.g. TypeSafeAPI.new(api_key: "sk-...")
	application config, e.g. config :typesafe_api, api_key: "sk-..."
	an environment variable: TYPESAFE_API_KEY, TYPESAFE_BASE_URL, TYPESAFE_DEFAULT_MODEL
	a built-in default (there is no default for api_key; new/1 raises ArgumentError
if none of the above supplied one)

So the simplest setup is just an environment variable:
export TYPESAFE_API_KEY=sk-...
client = TypeSafeAPI.new()
Your first call
TypeSafe's System One models answer typed questions about a piece of state — a string,
or a JSON-shaped map or list — and return probabilities instead of prose. There are three
question types, and you can ask any mix of them in a single evaluate/4 call:
client = TypeSafeAPI.new()

{:ok, result} =
  TypeSafeAPI.evaluate(client, "Help! My payouts have been failing for 3 days.",
    urgent:
      TypeSafeAPI.noul("Does this convey urgency?",
        true: "Explicitly time-sensitive",
        false: "No urgency expressed"
      ),
    dept:
      TypeSafeAPI.choice("Which team should handle this?",
        billing: "Payments, invoicing, refunds",
        technical: "Bugs, outages, integrations",
        sales: nil
      ),
    anger: TypeSafeAPI.score("How frustrated is the customer?", ["Calm", "Frustrated", "Very angry"])
  )
instructions — the first argument to noul/2, choice/2, and score/2 — is optional on
every question type; the API requires only the question's type, plus criteria for a
Choice or a Score. Pass nil (or just omit it, as TypeSafeAPI.noul/0,1 does) and the
library leaves the field out of the request rather than sending it as null.
A Noul can evaluate a statement as well as a question. TypeSafeAPI.noul("Does this convey urgency?") asks a question; TypeSafeAPI.noul("This message contains unsolicited advertising.") asks the model to judge a statement, and the answer is the probability that
the statement holds.
Reading the result
result is a TypeSafeAPI.Result. It carries the model that actually answered
(result.model, since "jev-latest" resolves to a versioned id like "jev-1.13.0"), token
usage (result.usage), and one answer per question id under result.answers:
result.model            #=> "jev-1.13.0"
result.usage            #=> %TypeSafeAPI.Usage{input_tokens: 312, output_tokens: 48}
Each answer is a struct whose shape depends on which question produced it. Question ids and
Choice option keys come back exactly as you sent them — atoms stay atoms, strings stay
strings — so result.answers.urgent and result.answers.dept work whether you built the
question set with atom or string keys.
Noul
result.answers.urgent
#=> %TypeSafeAPI.Answer.Noul{id: :urgent, noul: 0.92, confidence: 0.92}
noul is the probability of yes (or, for a statement, the probability it holds), always
between 0.0 and 1.0 — a value outside that range is rejected as an :unexpected error
rather than clamped.
confidence is max(noul, 1 - noul), this library's own convention rather than a number
the API sent: the API returns no confidence for a Noul question. It reads distance from 0.5
as certainty, so 0.92 and 0.08 both give 0.92, and it never drops below 0.5. That last
point matters for TypeSafeAPI.Answer.gate/2: a review: threshold of 0.5 or lower could
never escalate a Noul answer, so gate/2 raises rather than offering an unreachable band.
Pick something just above it, like review: 0.55.
Choice
result.answers.dept
#=> %TypeSafeAPI.Answer.Choice{id: :dept, choice: :technical,
#     description: "Bugs, outages, integrations",
#     probabilities: %{billing: 0.08, technical: 0.85, sales: 0.07},
#     options: [{:billing, 0.08}, {:technical, 0.85}, {:sales, 0.07}], confidence: 0.82}
choice is the winning option and description is that option's description, exactly as
you wrote it in the question (nil for an option you gave none). probabilities gives
every option's share: every option you sent is present, with 0.0 for one the response left
out, so a lookup never returns nil. options is the same data as an ordered list in your
question's order, mirroring a Score answer's levels, so a ranked display does not have to
re-sort. confidence is a number from 0 to 1 saying how peaked the distribution is — near 1
means the model was sure; near 0 means the options were close.
An answer that disagrees with the question is an :unexpected error rather than a struct
that is confidently wrong: an option you never declared, or a choice that is not the
highest-probability option.
Score
result.answers.anger
#=> %TypeSafeAPI.Answer.Score{id: :anger, score: 1.6, level: 2, label: "Very angry",
#     description: "Very angry",
#     levels: [{"Calm", 0.05}, {"Frustrated", 0.3}, {"Very angry", 0.65}],
#     probabilities: %{0 => 0.05, 1 => 0.3, 2 => 0.65}, legend: %{0 => "Calm", 1 => "Frustrated", 2 => "Very angry"},
#     confidence: 0.78}
level is the winning 0-based index into the levels you gave TypeSafeAPI.score/2; label
is always a string version of that level. score is a continuous position on the scale
(useful for sorting or thresholding across many results); levels pairs every level's label
with its probability, in the order you wrote them. confidence means the same thing as it
does for a Choice answer.
score and level are two different readings and they can disagree. score is the
probability-weighted average of the level indices, an expected value; level is the single
most likely level. A bimodal answer with 0.5 on level 0 and 0.5 on level 2 has score 1.0
and level 0, though no probability mass sits on the middle at all. Use score when you
are averaging or thresholding, and level when you are branching or displaying one level.
Do not use round(score) as a level.
A legend whose labels disagree with the levels you sent, a probability outside
0..n-1, a non-numeric probability, and an empty probabilities object are all
:unexpected errors. A level the response simply left out is filled in as 0.0.
Acting on an answer
All three answer types work with TypeSafeAPI.Answer.gate/2, which turns a confidence
number into a three-way routing decision:
TypeSafeAPI.Answer.gate(result.answers.dept, act: 0.8, review: 0.5)
#=> :act   (or :review, or :escalate)
Testing without a key
TypeSafeAPI.Test stubs the API by question id, so you can write and run tests (and follow
along with this guide) without a real key or network access. Add {:plug, "~> 1.16", only: :test} to your deps, then:
client =
  TypeSafeAPI.Test.client()
  |> TypeSafeAPI.Test.stub(
    urgent: {:noul, 0.92},
    dept: {:choice, :technical, 0.82},
    anger: {:score, 2, 0.78}
  )

{:ok, result} = TypeSafeAPI.evaluate(client, "Help! My payouts have been failing for 3 days.", questions)
See the README for the full pattern, including the
setup :typesafe_stubs helper.
Next steps
	Errors and retries — every TypeSafeAPI.Error type, what gets
retried automatically, and how to tune it.
	Cheatsheet — every option and question shape on one page.
	Speculative fan-out — asking everything a decision tree might
need in one call.
	Confidence-gated routing — turning confidence into
automated vs. human-reviewed decisions.
	Composite scoring — combining several answers into one score.
	Design notes — what differs from the official SDKs, and why.



  

    Errors and retries

Every call into this library returns {:ok, result} or {:error, %TypeSafeAPI.Error{}}
(the bang variants, like TypeSafeAPI.evaluate!/4, raise the same struct instead). This
guide covers every error type, what gets retried automatically before you ever see an
error, and how to tune or observe that retry behavior. For a first working call, see
Getting started.
Error types
TypeSafeAPI.Error has one type field to match on:
	type	when	retried automatically
	:auth	HTTP 401 — the API key is missing or invalid	no
	:validation	HTTP 400 or 422, or a problem caught locally before sending anything	no
	:rate_limited	HTTP 429	yes
	:overloaded	HTTP 503 or 529 (TypeSafe's own overload signal)	yes
	:server_error	any other 5xx — the API failed, not the request	yes
	:timeout	an attempt exceeded its timeout, HTTP 408, or a pool checkout timed out	depends — see below
	:connection	the request could not reach the server at all	depends — see below
	:unexpected	anything this library could not make sense of: an unrecognized status, an undecodable body	no

TypeSafeAPI.Error.retryable?/1 answers that last column for an error you are
holding, so a caller does not have to re-derive the retry policy from status.
:validation covers two different situations: a request the API rejected outright (a body
that failed its own validation — for example an unknown model or too many Choice options)
and a problem this library caught locally before sending anything (for example a Score
built with one level). Local validation errors have status: nil. Build questions once
(at compile time, when you can) and validate them eagerly with
TypeSafeAPI.Question.validate!/1 so a malformed question raises ArgumentError at the
line that wrote it, instead of surfacing as a runtime {:error, _} at call time.
An HTTP 408 is retried like the other retryable statuses (429, 5xx), and surfaces as
:timeout when it survives every retry. The server is telling you the same thing a
transport timeout does — nothing came back in time — so matching on :timeout catches
both, rather than making callers remember which side of the wire the clock was on.
503 and 529 both map to :overloaded; 529 is the header TypeSafe's own docs call out for
overload, and 503 is the conventional HTTP status for the same condition. Every other
5xx maps to :server_error, which is retried just as automatically. :unexpected is
kept for responses this library could not interpret at all, so seeing one means something
changed on the wire — not that the API is having a bad day.
Every TypeSafeAPI.Error also carries:
	status — the HTTP status, or nil when no response was involved.
	message — a one-line summary. For a 422, the API returns detail as a list of
%{"loc" => [...], "msg" => ...} entries; these are joined into something like
body.questions.dept.criteria: Field required; ... so the offending field is readable
without parsing body yourself. A 400's detail is a map (error_type, message)
instead, and is read directly.
	body — the decoded JSON error body, the raw string if it wasn't JSON, or nil. Worth
logging for :unexpected errors, since it shows what changed on TypeSafe's end.
	request_id — the x-typesafe-request-id response header. Quote this when contacting
TypeSafe support about a specific call.
	retry_after_ms — the wait the server asked for, kept on the error even after retries
are exhausted, so you can back off before the next call.

case TypeSafeAPI.evaluate(client, state, questions) do
  {:ok, result} ->
    handle(result)

  {:error, %TypeSafeAPI.Error{type: :rate_limited, retry_after_ms: ms} = error} ->
    Logger.warning("typesafe rate limited (#{error.request_id}), retry after #{ms}ms")
    :retry_later

  {:error, error} ->
    Logger.error("typesafe request failed (#{error.request_id}): #{Exception.message(error)}")
    :error
end
request_id is also on TypeSafeAPI.Result, so you can log it on success too:
{:ok, result} = TypeSafeAPI.evaluate(client, state, questions)
Logger.info("typesafe call ok, request_id=#{result.request_id}")
You don't have to thread it through by hand: every request runs inside a
[:typesafe_api, :request, :stop] telemetry event whose metadata includes error (a
TypeSafeAPI.Error, or nil on success). TypeSafeAPI.Telemetry.attach_logger/1 attaches
a handler that logs one line per request — status, duration, retry count, and, on
failure, the error message — from that event. See TypeSafeAPI.Telemetry for the full
metadata shape and how to attach your own handler instead.
Retry policy
Retries mirror the official TypeSafe SDKs, reimplemented as a Req step
(TypeSafeAPI.Retry) because Req's own retry step counts attempts, not wall time, and the
official SDKs bound the whole call by a total time budget.
	option	default	meaning
	max_retries	2	retries after the first attempt
	backoff_initial	500 ms	first delay, doubled each retry
	backoff_max	5_000 ms	ceiling for the exponential delay
	backoff_jitter	0.25	fraction randomly subtracted from a delay
	statuses	408, 429, 500-599	HTTP statuses that trigger a retry
	respect_retry_after	true	honor retry-after-ms and Retry-After
	retry_after_min	100 ms	floor on a server-requested delay
	retry_after_max	60_000 ms	ceiling on a server-requested delay
	retry_connection_errors	:auto	retry when the server cannot be reached
	retry_timeout_errors	:auto	retry when a single attempt times out
	budget	30_000 ms	wall time before another retry starts

A server-requested delay is clamped into retry_after_min..retry_after_max and otherwise
honored as given, even when it is shorter than the backoff schedule. The floor is what stops
retry-after: 0, an empty header, or an HTTP date a skewed clock reads as past from turning
the policy into a tight loop against a server that is already struggling.
The budget gates whether another retry is started, not how long the attempt it starts
may run, so a call can overrun it by up to one attempt timeout.
Tune it with retry: on the client (applies to every call) or per call (overrides the
client for that one call):
TypeSafeAPI.new(api_key: key, retry: [max_retries: 4, budget: 60_000])
TypeSafeAPI.evaluate(client, state, questions, retry: [max_retries: 0])
retry-after-ms vs. Retry-After
When a response carries both headers, retry-after-ms wins (matching the Python SDK).
Retry-After may be seconds (fractional allowed) or an HTTP date; a negative or
unparseable value is ignored and exponential backoff is used instead.
The total budget
budget (30 seconds by default) bounds the entire call: the first attempt, every retry,
and every delay in between. It gates the decision to start a retry — elapsed time plus
the next delay must land under the budget — but it does not interrupt an attempt already
in flight and does not shorten that attempt's own timeout. So the worst case for a call is
roughly budget plus one attempt timeout: about 40 seconds with the defaults (30 s budget
	10 s client timeout). TypeSafeAPI.FanOut derives its own default per-state task timeout
from that same sum, so if you change one you likely want to look at the other for batch
calls (TypeSafeAPI.evaluate_many/4's :timeout option).

A worked example — three 529s in a row, each answered quickly, with default settings:
	time	what happens
	0.0 s	attempt 1 goes out
	0.4 s	529 back; retry 1 allowed, sleep 375 to 500 ms
	0.9 s	attempt 2 goes out
	1.3 s	529 back; retry 2 allowed, sleep 750 ms to 1 s
	2.3 s	attempt 3 goes out
	2.7 s	529 back; max_retries reached, so the call returns

The caller gets {:error, %TypeSafeAPI.Error{type: :overloaded, status: 529}} in under 3
seconds; the budget never came into it.
A single 429 carrying Retry-After: 20 plays out differently: the header wins over
backoff, so the delay is 20 000 ms. At 0.4 s elapsed, the budget check passes (0.4 s + 20 s
is under 30 s), the step sleeps 20 seconds, and attempt 2 goes out at 20.4 s. If that
attempt also comes back 429 at 20.8 s, the next delay is another 20 s — but 20.8 s + 20 s
is past the 30 s budget, so the call returns the 429 rather than retrying again.
retry_after_ms is still on the returned error, so the caller can back off itself.
Connection errors and replay
A connection error is a failure with no response behind it at all: the connection was
refused or reset, DNS or the TLS handshake failed, or the attempt timed out waiting for a
response. Req surfaces these as Req.TransportError and Req.HTTPError, which this
library maps to TypeSafeAPI.Error types :connection and :timeout.
These are ambiguous in a way a 429 or 503 is not: a refused connection never reached
the server, but a reset connection or a timeout may well have — the request could have
been received, the evaluation run and billed, with only the reply lost. Retrying it then
runs it a second time. POST /v1/systemone is not idempotent and the API has no
idempotency key, so a retry here can double-bill an evaluation.
retry_connection_errors therefore defaults to :auto, resolved per request against the
HTTP method (TypeSafeAPI.Retry.for_method/2):
	GET (/v1/models) — resolves to true. Reads are safe to replay.
	POST (/v1/systemone) — resolves to false. A connection error is returned to the
caller as {:error, %TypeSafeAPI.Error{type: :connection}}, and it's the caller who
decides whether re-running the evaluation is worth the risk of a duplicate charge.

Opt in, per call or on the client, where you'd rather have the answer than avoid the
possible second charge:
TypeSafeAPI.evaluate(client, state, questions, retry: [retry_connection_errors: true])
TypeSafeAPI.new(api_key: key, retry: [retry_connection_errors: true])
An explicit true or false is never overridden by the method-based default.
retry_timeout_errors is a separate setting that defaults to :auto the same way, and
for a stronger reason: an attempt that timed out is the failure most likely to have
reached the server and been billed, so replaying a POST on a timeout is the replay
worth guarding hardest. Set it to true where you would rather have the answer.
The exception is a connection-pool checkout timeout: the request never left the process,
so it is retried on any method regardless of either setting.
None of this affects retries the server itself asked for. A 429, 503, or 529 is a
response: the request was received and rejected, nothing ran, and replay is safe. Those
statuses — and Retry-After — are honored exactly as described above regardless of
retry_connection_errors.
Per-call vs. client-level retry options
Retry options can be set once on the client, and overridden per call:
# every call from this client gets these defaults
client = TypeSafeAPI.new(api_key: key, retry: [max_retries: 4, budget: 60_000])

# this one call never retries, regardless of the client's policy
TypeSafeAPI.evaluate(client, state, questions, retry: [max_retries: 0])

# this one call opts into replaying connection errors
TypeSafeAPI.evaluate(client, state, questions, retry: [retry_connection_errors: true])
A per-call retry: keyword list layers onto the client's policy: it names the settings to
change, and every other setting keeps the value the client was built with. In the example
above the one call with max_retries: 0 still has the client's budget: 60_000.
Pass a %TypeSafeAPI.Retry{} instead when you mean to replace the policy wholesale — a
struct is a finished policy, a keyword list is a set of changes. Both TypeSafeAPI.new/1's
and TypeSafeAPI.HTTP.post/4's retry: option accept either.
See TypeSafeAPI.Retry for the full moduledoc, including the option name mapping against
the official SDKs and the timeout math for TypeSafeAPI.FanOut.


  

    Configuration and concurrency

How client settings are resolved, what every client and call option does, and how to
run many evaluations at once without exhausting your connection pool.
Option precedence
Every TypeSafeAPI.Client setting is resolved in this order, first match wins:
	the option passed to TypeSafeAPI.new/1
	application config: config :typesafe_api, api_key: "...", base_url: "...", model: "..."
	an environment variable, for the three settings that have one:
TYPESAFE_API_KEY, TYPESAFE_BASE_URL, TYPESAFE_DEFAULT_MODEL
	the built-in default

timeout and connect_timeout have no environment variable; they fall back straight
from the explicit option (or app config, config :typesafe_api, timeout: ...) to their
default. TYPESAFE_LOG_LEVEL is separate from client configuration: it is read by
TypeSafeAPI.Telemetry.attach_logger/1, not by TypeSafeAPI.new/1, and only when no
:level option is given to attach_logger/1.
	setting	app config key	env var	default
	api_key	:api_key	TYPESAFE_API_KEY	none — raises if missing
	base_url	:base_url	TYPESAFE_BASE_URL	https://api.typesafe.ai
	model	:model	TYPESAFE_DEFAULT_MODEL	jev-latest
	timeout	:timeout	—	10_000 ms
	connect_timeout	:connect_timeout	—	5_000 ms
	(logger level)	:log_level	TYPESAFE_LOG_LEVEL	:info

An empty-string environment variable or app config value is treated as unset and falls
through to the next source, so an env var left blank in a shell profile does not
shadow app config underneath it.
Client options
TypeSafeAPI.new/1 accepts:
	api_key — string, no default; new/1 raises ArgumentError when none is found
anywhere in the precedence chain.
	base_url — string, defaults to https://api.typesafe.ai.
	model — string, defaults to jev-latest, a pinned alias the API resolves to a
versioned id. Call TypeSafeAPI.models/1 for the ids your account can pin to instead.
	timeout — positive integer milliseconds, default 10_000. Sets receive_timeout
for every call made with this client, unless overridden per call.
	connect_timeout — positive integer milliseconds, default 5_000. How long to wait
for the TCP/TLS handshake. Client-level only — see "Finch pools" below for why.
	retry — keyword list, default [], passed to TypeSafeAPI.Retry.new/1.
	req_options — keyword list, default []. Escape hatch merged into the underlying
Req.Request; see "Sharing your existing Finch pool" below.

Per-call options on TypeSafeAPI.evaluate/4 (and evaluate_prepared/4) are a subset:
model, timeout, retry, req_options, telemetry. Each overrides the client's
value for that one call; req_options merges on top of the client's req_options
rather than replacing it, so a per-call option wins only for the keys it sets.
Finch pools and connection reuse
Req selects (or starts) a Finch connection pool by the connection settings of a
request. Two requests whose connect_options differ do not share a pool, so
varying the wrong option per call quietly throws away connection reuse.
What selects a pool:
	the client's finch: option — names a pool you start and supervise yourself.
	req_options carrying connect_options: — a different value is a different pool.
What this library sets as the connect timeout is merged under yours, so
connect_timeout survives unless you set timeout: inside connect_options.
	the client's connect_timeout, which is exactly the connect_options: [timeout: ...] this library sets; it is fixed for the life of a client.

What does not select a pool: the client's timeout and the per-call :timeout,
which means the same thing in evaluate_many/4 — they only set receive_timeout;
also :retry, :telemetry, headers, the body, and the path. Vary :timeout per call
as much as you like; set connect_options once, on the client.
evaluate_many/4: batching many states
TypeSafeAPI.evaluate_many(client, states, questions,
  max_concurrency: 8,
  task_timeout: 40_000,
  timeout: 5_000,
  ordered: true,
  on_error: :collect
)
The question set is validated and encoded once, then each state runs as its own task
under Task.Supervisor.async_stream_nolink/6, on the supervisor this library's
application starts. The tasks are deliberately not linked to the caller: a task that
raises becomes one failed outcome instead of taking the calling process, and every
other in-flight request, down with it. Options:
	max_concurrency — positive integer, default 8. A guess: TypeSafe has not
published rate limits. Raise it if your account allows, and watch for
:rate_limited errors, which the retry policy already absorbs short bursts of.
	task_timeout — the cap in milliseconds on one state's whole task, covering
every retry and every backoff delay. Defaults to the retry budget plus one attempt
timeout (40_000 ms with every other default), or 60_000 when the budget is
disabled (retry: [budget: nil]).
	ordered — boolean, default true. false yields outcomes as they finish rather
than in input order.
	on_error — :collect (default) returns {:error, _} in place for a failed state
without failing the batch, or :raise to raise the first error once every task has
been collected. Under ordered: false that "first" error is the first task to
finish, not the earliest state in the input.

Every other option (model, timeout, retry, req_options, telemetry) passes
through to each individual evaluate/4 call and means exactly what it means there.
:timeout in particular is still one HTTP attempt, not the task.
An invalid question set is the one failure with no per-state slot to sit in, so it
comes back as a bare {:error, error} rather than a list. Under on_error: :raise it
raises like any other error. Pass a %TypeSafeAPI.SystemOne.Prepared{} from
TypeSafeAPI.SystemOne.prepare/1 instead of a question set to skip that path.
timeout vs task_timeout, concretely
The task timeout must always be large enough to let one call exhaust its retry
budget; if it is not, the stream kills a task that was still legitimately retrying.
That is why the default task_timeout is derived from the retry budget:
default task_timeout = retry.budget + timeout   # 40_000 ms with defaults
                     = 30_000       + 10_000
If you shorten timeout to fail fast on one slow question, either leave
task_timeout alone (it still generously covers the shorter attempts) or shorten both:
TypeSafeAPI.evaluate_many(client, states, questions,
  timeout: 3_000,        # give up on a single slow attempt sooner
  task_timeout: 15_000   # and don't let the task run much longer than that
)
The Task.async_stream timeout gotcha
If you roll your own fan-out instead of evaluate_many/4 — say, to interleave other
work between calls — remember that Task.async_stream/3's :timeout option is a
per-task wall-clock deadline, not a per-HTTP-attempt one. A task that is still
inside its second or third retry when the deadline hits is killed outright
(on_timeout: :kill_task), and the caller sees {:exit, :timeout}, not an ordinary
TypeSafeAPI.Error. Size that timeout the same way evaluate_many/4 does: at least
the retry budget plus one attempt timeout, never just the attempt timeout alone.
evaluate_many/4's own unwrap/1 turns that {:exit, :timeout} into
%TypeSafeAPI.Error{type: :timeout} for you; a hand-rolled Task.async_stream/3 call
gets the raw exit tuple and has to handle it itself.
Sharing your existing Finch pool
Shops that already run Finch (directly, or through another Req- or Tesla-based
client) can point this library at that same pool instead of letting it start its own,
with the finch: client option. It is also the only way to control pool size:
# application.ex
children = [
  {Finch, name: MyApp.Finch, pools: %{default: [size: 50, count: 2]}}
  # ... your other children
]

# wherever you build the client
TypeSafeAPI.new(
  api_key: System.fetch_env!("TYPESAFE_API_KEY"),
  finch: MyApp.Finch
)
connect_timeout does not apply to a pool you own: Req refuses :finch and
:connect_options together, so a client with finch: sends neither. Connection
settings for MyApp.Finch belong in its own child spec, which is where you were
already configuring them. Setting finch: alongside a connect_options in
req_options raises at TypeSafeAPI.new/1 rather than on every request.
:finch in req_options is rejected outright, with a message naming the client
option — as are :retry, :auth and :base_url, each of which has one.
Proxy and TLS options
A proxy or custom TLS configuration goes through req_options' connect_options,
same as any other Req client:
TypeSafeAPI.new(
  api_key: api_key,
  req_options: [
    connect_options: [
      timeout: 5_000,
      proxy: {:http, "proxy.internal", 8080, []},
      transport_opts: [cacertfile: "/etc/ssl/certs/internal-ca.pem"]
    ]
  ]
)
Set this once, on the client. A connect_options that differs between calls (for
example, passed per-call instead of on the client) starts a new Finch pool for every
distinct value, defeating connection reuse — the same reason connect_timeout is a
client-only setting.


  

    System One concepts

What TypeSafe's System One models are, starting with Jev, why they answer in
probabilities instead of prose, and when to reach for something else instead. Full reference:
docs.typesafe.ai.
Why probabilities, not prose
System One models are small, fast models built for calibrated decisions about a piece
of content, not for generating text. Jev is TypeSafe's first System One model; this
client defaults to the jev-latest alias and the API reports the resolved version in
every result. Instead of asking a general LLM to write a reply
and then parsing it back into a decision, you ask System One a typed question and it
answers with a probability distribution over a fixed set of outcomes. There is no
completion to parse, no prompt-injection surface in the output, and no risk of the
model answering in the wrong shape — the shape is the API contract.
That trade only pays off for snap judgments: "is this urgent", "which team owns this",
"how angry is this customer". It is the wrong tool for anything that needs the model to
produce new text, reason at length, or use tools.
The three question types
Every question is about a single piece of state (text, or a JSON-shaped map or
list) and comes back with a probability, not a label alone.
	Noul — a yes/no judgment on a question ("Does this convey urgency?") or a
statement to evaluate ("This message contains unsolicited advertising."). The answer
is the probability of yes (or of the statement being true), a single number from 0
to 1. The API sends no separate confidence for a Noul answer — a confident "no" and
a confident "yes" are equally confident — so this library derives one,
max(noul, 1 - noul), and puts it on the answer's confidence field as well as
returning it from TypeSafeAPI.Answer.confidence/1. It never drops below 0.5, which
is why TypeSafeAPI.Answer.gate/2 wants a review: threshold above 0.5 for a Noul.

	Choice — pick one option from a set you define, 2 to 255 of them in this
library. The answer is the chosen option, a probability per option (all options sum
to 1), and a confidence: how peaked that distribution is on the winner. Give a Choice
an other option whenever the set might not cover every input — without one, the
model is forced into the closest listed option even when none of them really fit.

	Score — a position on an ordered scale you write as a list of levels from low to
high, 2 to 10 of them in this library. The answer is not just the winning level: it
is a fractional score between levels (for example 1.6 between level 1 and level 2),
the probability of each level, and a confidence. The fractional score is the point of
Score over Choice for anything you plan to threshold or average — "how angry is
this" wants a number you can compare across tickets, not just a bucket.


instructions is optional on all three types. A Choice or Score still needs its
criteria (the options or levels); a Noul needs neither.
Reading confidence
confidence says how peaked the model's probability distribution is on its answer,
from 0 (the model is torn between options) to 1 (one option or level dominates). It is
not the same as "how likely is this the right answer" in an absolute sense — it is a
property of the distribution the model returned for this piece of state, not a
calibration guarantee. Use it as a gate: route to a human when confidence is low
regardless of which option won. TypeSafeAPI.Answer.gate/2 implements exactly that
pattern (:act above a high threshold, :review above a lower one, :escalate
otherwise), and TypeSafeAPI.Answer.confidence/1 is what gate/2 reads for any answer
type, Noul included.
When to reach for something else
System One is for classification and rating over content you already have, not for
producing content. Reach for a different tool when:
	You need the model to write something — a reply, a summary, a document. That is
what a general LLM (Claude, GPT, or similar) is for; System One has no free-text
output at all.
	The decision needs multi-step reasoning or tool use — looking things up,
chaining several judgments together with branching logic beyond "ask everything up
front and let code decide," or taking an action. System One answers one flat batch
of independent questions per call; it is not an agent loop.
(Speculative fan-out covers asking everything a decision
tree might need in a single request instead.)
	A fixed set of System One questions can't capture your domain well enough, and you
ask the same shape of question constantly — that is a signal to look at
fine-tuning a model for your specific criteria rather than continuing to hand-tune
instructions and criteria on a general-purpose model. TypeSafe's docs cover
fine-tuning options; this library only speaks to the models the API already exposes
under GET /v1/models.
	You need free-form extraction (pull every date mentioned, summarize into
bullets) rather than a judgment against options you define upfront. System One's
answer shapes are fixed by the question type; there is no way to get an open-ended
structured extraction out of it.

See docs.typesafe.ai/concepts/system-one
for the canonical description of the models and their guarantees.


  

    LiveDashboard metrics

Every call this library makes emits a [:typesafe_api, :request, :stop] telemetry event
carrying the status, the retries it took, and the token usage the API reported.
TypeSafeAPI.Telemetry.metrics/0 turns those events into Telemetry.Metrics definitions, so
a Phoenix LiveDashboard (or any other reporter) can show them without you writing a handler.
Add the optional dependency:
{:telemetry_metrics, "~> 1.0"}
The metrics
	Metric	Type	Tags	What it answers
	typesafe_api.request.count	counter	method, path, status	How many calls, and how many were not 200
	typesafe_api.request.duration	distribution (ms)	method, path, status	How slow the API is right now
	typesafe_api.request.retry_count	sum	method, path	How much the retry policy is working
	typesafe_api.request.error.count	counter	method, path, error_type	Which failures: :auth, :rate_limited, :timeout, ...
	typesafe_api.request.input_tokens	sum	model	Spend, by model
	typesafe_api.request.output_tokens	sum	model	Spend, by model
	typesafe_api.request.exception.count	counter	method, path, kind	Bugs: a raise, not a returned error

duration is a distribution rather than a summary on purpose: summary is the one
definition TelemetryMetricsPrometheus does not implement, and these definitions are meant
to survive a change of reporter. It ships bucket boundaries in milliseconds through
reporter_options: [buckets: ...]; reporters that do their own bucketing ignore them.
The status tag is "none" on a call where no response arrived at all, rather than an
empty label you cannot group by.
The error counter keeps only events whose metadata carries a TypeSafeAPI.Error, and tags
them with error_type. Failures are :stop events, not :exception events, which is why
a dashboard that watches only exceptions looks healthy while every call is failing. See
TypeSafeAPI.Telemetry for why.
Phoenix LiveDashboard
Most Phoenix apps already have a MyAppWeb.Telemetry module with a metrics/0 function.
Append this library's list to it:
defmodule MyAppWeb.Telemetry do
  use Supervisor
  import Telemetry.Metrics

  def metrics do
    [
      # ... your Phoenix, Ecto and VM metrics ...
      summary("phoenix.endpoint.stop.duration", unit: {:native, :millisecond})
    ] ++ TypeSafeAPI.Telemetry.metrics()
  end
end
LiveDashboard picks them up from the metrics: option it is already given in your router:
live_dashboard "/dashboard", metrics: MyAppWeb.Telemetry
If you are wiring LiveDashboard up from scratch, the metrics: option can also take the
list directly:
live_dashboard "/dashboard", metrics: {TypeSafeAPI.Telemetry, :metrics}
Charts appear under a TypeSafe API heading if you group them, for example by passing
reporter_options: [nav: "TypeSafe API"] to each definition you care about.
Without Phoenix
Any Telemetry.Metrics reporter works. The console reporter prints every event it sees,
which is enough to check your wiring in iex -S mix:
{:ok, _pid} =
  Telemetry.Metrics.ConsoleReporter.start_link(metrics: TypeSafeAPI.Telemetry.metrics())
In a release, put the reporter in your supervision tree next to the rest of your telemetry:
children = [
  {Telemetry.Metrics.ConsoleReporter, metrics: TypeSafeAPI.Telemetry.metrics()}
]
Swap ConsoleReporter for TelemetryMetricsStatsd, TelemetryMetricsPrometheus or whatever
your metrics pipeline speaks; the definitions do not change. Every metric here is a
counter, sum or distribution, the three every reporter implements.
One line of logs instead
If all you want is a line per request, skip metrics entirely:
TypeSafeAPI.Telemetry.attach_logger(level: :info)
Successful calls log at :level; failed ones log at :error_level, :warning by default,
so a production logger set to :warning keeps showing you the failures while the happy
path stays quiet.


  

    Broadway and Oban

Two ways to run System One evaluations at volume: a Broadway pipeline that
classifies a stream of messages in batches, and an Oban worker that
evaluates one record per job. Both wrap the same two ideas: build the
question set once, and turn a TypeSafeAPI.Error into the right instruction
for your queue instead of a generic retry.
Neither :broadway nor :oban is a dependency of this library. The code
below is written against their public APIs; the logic that actually touches
typesafe_api is pulled out into plain functions so it can be tested without
either dependency, and the test suite for this library does exactly that
(test/typesafe_api/guides/broadway_and_oban_test.exs).
Pattern 1: Broadway, batched
Broadway already groups messages into batches for you; the job here is to
turn one batch into one evaluate_many/4 call instead of N single calls, and
to build the question set once instead of once per batch.
defmodule MyApp.Classifier do
  use Broadway

  @questions [
    category:
      TypeSafeAPI.choice("Classify this support message",
        bug_report: "Something is broken or producing errors",
        billing: "Charges, invoices, refunds, subscriptions",
        other: "Anything else"
      ),
    urgent: TypeSafeAPI.noul("Does this convey urgency?")
  ]

  def start_link(_opts) do
    # Validates and encodes @questions once, at boot, so a malformed
    # question set fails the deploy instead of the first batch. The prepared
    # value itself isn't threaded through Broadway: `evaluate_many/4` still
    # does its own (much cheaper) prepare per batch, not per message, which
    # is the granularity that actually matters for throughput.
    case TypeSafeAPI.SystemOne.prepare(@questions) do
      {:ok, _prepared} -> :ok
      {:error, error} -> raise error
    end

    Broadway.start_link(__MODULE__,
      name: __MODULE__,
      producer: [
        module: {MyApp.Producer, []},
        concurrency: 1
      ],
      processors: [
        default: [concurrency: 4]
      ],
      batchers: [
        default: [batch_size: 8, batch_timeout: 2_000, concurrency: 4]
      ]
    )
  end

  @impl Broadway
  def handle_message(_processor, message, _context) do
    Broadway.Message.put_batcher(message, :default)
  end

  @impl Broadway
  def handle_batch(:default, messages, _batch_info, _context) do
    client = MyApp.TypeSafe.client()
    states = Enum.map(messages, & &1.data.body)

    outcomes = MyApp.Classifier.Core.classify_batch(client, @questions, states)

    Enum.zip(messages, outcomes)
    |> Enum.map(fn
      {message, {:ok, result}} ->
        Broadway.Message.update_data(message, fn data -> Map.put(data, :answers, result.answers) end)

      {message, {:error, error}} ->
        Broadway.Message.failed(message, Exception.message(error))
    end)
  end
end
batch_size is aligned with the processor's max_concurrency for
evaluate_many/4, not the other way around: a batch of 8 fans out at most 8
concurrent HTTP requests, matching TypeSafeAPI.FanOut's own default of 8.
Raising batch_size without raising max_concurrency just serializes part
of the batch; raising max_concurrency without raising batch_size wastes
concurrency the batcher never hands you.
The part worth testing on its own — the call to evaluate_many/4 — is a
one-line wrapper:
defmodule MyApp.Classifier.Core do
  @moduledoc false

  def classify_batch(client, questions, states, opts \\ []) do
    opts = Keyword.merge([max_concurrency: 8, on_error: :collect], opts)
    TypeSafeAPI.evaluate_many(client, states, questions, opts)
  end
end
on_error: :collect (the default) is what makes handle_batch/4's
Enum.zip/2 above safe: every message gets an outcome in the same position
it went in, success or failure, so one bad state in a batch of eight never
takes the other seven down with it. Using on_error: :raise here would turn
one failed classification into a batch-wide crash, which Broadway would then
retry as a whole batch — usually not what you want when seven of eight
succeeded.
Back-pressure
evaluate_many/4's max_concurrency bounds requests within one batch, not
across batches. If your producer hands out batches faster than TypeSafe can
answer them, you get concurrent batches each running their own pool of
requests, and the real concurrency is batch_concurrency * max_concurrency.
Keep that product close to the number you'd pick for a single top-level
max_concurrency, and lean on the batcher's own concurrency setting (not
evaluate_many/4's) as the primary throttle — it's the one Broadway can
apply back-pressure through, by slowing the producer when batchers are full.
A :rate_limited or :overloaded outcome inside a batch has already
exhausted the client's own retry budget (TypeSafeAPI.Retry, 30 seconds by
default) before evaluate_many/4 returned it — it's not a signal to retry
immediately again. error.retry_after_ms says how long TypeSafe asked
everyone to wait; the simplest back-pressure response is to track the
largest retry_after_ms across a batch's failures and pause the producer
for that long before requesting the next one, rather than retrying failed
messages inline.
Pattern 2: Oban, one record per job
Where Broadway amortizes the question set and HTTP round trip across a
batch, Oban's unit is one job. The interesting part is entirely in how a
TypeSafeAPI.Error becomes an Oban return value, since Oban's own retry
loop and this library's retry policy both exist and need to not multiply.
defmodule MyApp.ClassifyWorker do
  use Oban.Worker, queue: :classify, max_attempts: 5

  @questions [
    urgent: TypeSafeAPI.noul("Does this convey urgency?")
  ]

  @impl Oban.Worker
  def perform(%Oban.Job{args: %{"id" => id, "body" => body}}) do
    client = MyApp.TypeSafe.client()

    case TypeSafeAPI.evaluate(client, body, @questions) do
      {:ok, result} ->
        MyApp.Tickets.apply_answers(id, result.answers)
        :ok

      {:error, error} ->
        MyApp.ClassifyWorker.Core.to_oban_result(error)
    end
  end
end
defmodule MyApp.ClassifyWorker.Core do
  @moduledoc false

  alias TypeSafeAPI.Error

  @default_snooze_seconds 30

  @doc """
  Maps a `TypeSafeAPI.Error` to an `Oban.Worker.result/0`.

    * `:rate_limited` / `:overloaded` - `{:snooze, seconds}`. TypeSafe has
      already told the client (and, transitively, this job) to slow down;
      snoozing keeps the job in the queue at the position its scheduled time
      implies, rather than burning an Oban attempt (and its exponential
      backoff) on something that was never going to succeed sooner.
    * `:validation` / `:auth` - `{:cancel, reason}`. A malformed question, a
      state the API rejects, or a bad API key will not start working on
      attempt 2; cancelling stops Oban from retrying a job that cannot
      succeed and surfaces it for a human instead.
    * everything else (`:server_error`, `:timeout`, `:connection`,
      `:unexpected`) - `{:error, reason}`, an ordinary retryable failure
      using Oban's own backoff.
  """
  @spec to_oban_result(Error.t()) ::
          {:snooze, pos_integer()} | {:cancel, String.t()} | {:error, String.t()}
  def to_oban_result(%Error{type: type, retry_after_ms: retry_after_ms} = error)
      when type in [:rate_limited, :overloaded] do
    seconds =
      case retry_after_ms do
        ms when is_integer(ms) and ms > 0 -> ceil(ms / 1000)
        _ -> @default_snooze_seconds
      end

    {:snooze, seconds}
  end

  def to_oban_result(%Error{type: type} = error) when type in [:validation, :auth] do
    {:cancel, Exception.message(error)}
  end

  def to_oban_result(%Error{} = error) do
    {:error, Exception.message(error)}
  end
end
Aligning the two retry budgets
TypeSafeAPI.Retry and Oban's job retries both exist to absorb transient
failures, and left at their defaults they compound: a 529 gets retried up
to twice inside a single evaluate/4 call (roughly 30 seconds of budget),
and then, if that's still not enough, the job itself gets retried by Oban
with its own backoff, up to max_attempts times. That's not wrong, but it
means a sustained outage costs max_attempts * (client budget + backoff)
before a job gives up, which can be a long time at Oban's defaults.
Two ways to keep that intentional instead of accidental:
	Let the client absorb the seconds, let Oban absorb the minutes.
Keep TypeSafeAPI.Retry's default budget (it exists to smooth over a
single blip) and use it as the fast path, but treat {:snooze, seconds}
above as the primary tool for anything the client's own budget couldn't
fix — it costs no Oban attempt at all, so max_attempts is left to
cover real failures (:server_error, :timeout, :connection,
:unexpected).
	Or turn the client's retries off (retry: [max_retries: 0] on the
worker's client) and let Oban own every retry decision, including the
backoff after a 429 or 529 that isn't snoozed. This trades away the
sub-second retries that fix a blip in place, in exchange for one clear
owner of "when does this run again."

Either is fine; what's worth avoiding is the default-on-default combination
where both layers independently decide to wait and neither knows about the
other's wait.
Testing both without the dependency
test/typesafe_api/guides/broadway_and_oban_test.exs exercises
MyApp.Classifier.Core.classify_batch/4 and
MyApp.ClassifyWorker.Core.to_oban_result/1 against TypeSafeAPI.Test
stubs, the same way you'd test them in an app that does depend on Broadway
and Oban: the queue library's callback (handle_batch/4, perform/1) stays
a thin, mostly-untested wrapper, and the logic that decides what to send and
how to interpret the answer is a plain function you can call directly.


  

    TypeSafe cheatsheet

Client
Build once, pass around
client = TypeSafeAPI.new(api_key: "sk-...")

# from TYPESAFE_API_KEY / TYPESAFE_BASE_URL /
# TYPESAFE_DEFAULT_MODEL or config :typesafe_api
client = TypeSafeAPI.new()

client =
  TypeSafeAPI.new(
    api_key: "sk-...",
    model: "jev-latest",
    timeout: 10_000,
    connect_timeout: 5_000,
    retry: [max_retries: 2, budget: 30_000],
    req_options: [connect_options: [proxy: ...]]
  )
Environment variables
TYPESAFE_API_KEY=sk-...
TYPESAFE_BASE_URL=https://api.typesafe.ai
TYPESAFE_DEFAULT_MODEL=jev-latest
TYPESAFE_LOG_LEVEL=info   # read by TypeSafeAPI.Telemetry.attach_logger/1
Per-call options
TypeSafeAPI.evaluate(client, state, questions,
  model: "jev-2",
  timeout: 5_000,
  retry: [max_retries: 0],
  req_options: [headers: [x_trace: "abc"]],
  telemetry: %{tenant: "acme"}
)
Questions
Noul (yes/no)
Instructions may be a question or a statement to evaluate.
TypeSafeAPI.noul("Does this convey urgency?")

TypeSafeAPI.noul("This message contains unsolicited advertising.")

TypeSafeAPI.noul("Does this convey urgency?",
  true: "Explicitly time-sensitive",
  false: "No urgency expressed"
)
Choice (one of a set, 1 to 255 options)
TypeSafeAPI.choice("Which team should handle this?",
  billing: "Payments, invoicing, refunds",
  technical: "Bugs, outages, integrations",
  sales: nil
)

# string keys come back as strings
TypeSafeAPI.choice("Which?", [{"a", nil}, {"b", nil}])

# a bare list of names means the same as pairing each with nil
TypeSafeAPI.choice("Which team?", [:billing, :sales])
Score (ordered scale, 2 to 10 levels)
TypeSafeAPI.score("How frustrated is the customer?",
  ["Calm", "Frustrated", "Very angry"])

# {label, description} sends a structured level
# and gives you the label back in the answer
TypeSafeAPI.score("Severity?", [
  {"Low", "Cosmetic; no functional impact"},
  {"High", "Blocking; no workaround"}
])
Structured descriptions
Anywhere a string goes, a map or list works too:
TypeSafeAPI.choice(%{question: "Which team?", focus: "Primary request only"},
  billing: %{what: "Charges", not_for: "Delivery", examples: ["Charged twice"]}
)
Instructions are optional
Every type takes nil instructions; the key is then left out of the request
rather than sent as null.
TypeSafeAPI.noul()
TypeSafeAPI.choice(nil, approve: "Ship it", reject: "Send it back")
TypeSafeAPI.score(nil, ["Calm", "Frustrated", "Very angry"])
Validate eagerly
@urgent TypeSafeAPI.Question.validate!(
          TypeSafeAPI.noul("Urgent?", true: "Explicitly time-sensitive")
        )
# raises ArgumentError at compile time if malformed; returns the question otherwise
Evaluate
One state
{:ok, result} = TypeSafeAPI.evaluate(client, state, questions)
result = TypeSafeAPI.evaluate!(client, state, questions)

result.model             #=> "jev-1.13.0"
result.usage.input_tokens                # nil if the API sent none
TypeSafeAPI.Usage.total_tokens(result.usage)   # nil counts as 0
TypeSafeAPI.Usage.add(total, result.usage)     # fold a batch
result.answers.dept      #=> %TypeSafeAPI.Answer.Choice{}
result.raw               #=> decoded JSON body
result.request_id        #=> the x-typesafe-request-id header, or nil
Many states
TypeSafeAPI.evaluate_many(client, states, questions,
  max_concurrency: 8,   # a guess; limits unpublished
  task_timeout: 40_000, # per-state, all retries
  timeout: 5_000,       # one HTTP attempt
  ordered: true,
  on_error: :collect    # or :raise
)
#=> [{:ok, %Result{}} | {:error, %Error{}}]
Models
{:ok, [%TypeSafeAPI.Model{name: "jev-1.13.0"} | _]} = TypeSafeAPI.models(client)
models = TypeSafeAPI.models!(client)

model.release_date       #=> ~D[2026-09-15], or nil
model.release_date_raw   #=> "2026-09-15T00:00:00Z"
model.raw                #=> the whole entry, unmodeled fields included
An entry this library cannot decode is logged and skipped, not fatal to the list.
Answers
Shapes
%TypeSafeAPI.Answer.Noul{id: :urgent, noul: 0.92,
  confidence: 0.92}   # max(noul, 1 - noul), never below 0.5

%TypeSafeAPI.Answer.Choice{id: :dept, choice: :technical,
  description: "Bugs, outages, integrations",
  probabilities: %{billing: 0.08, technical: 0.85, sales: 0.07},
  options: [{:billing, 0.08}, {:technical, 0.85}, {:sales, 0.07}],
  confidence: 0.82}

%TypeSafeAPI.Answer.Score{id: :anger, score: 1.6,
  level: 2, label: "Very angry", description: "Very angry",
  levels: [{"Calm", 0.05}, {"Frustrated", 0.3}, {"Very angry", 0.65}],
  probabilities: %{0 => 0.05, 1 => 0.3, 2 => 0.65},
  legend: %{0 => "Calm", ...}, confidence: 0.78}
Helpers
TypeSafeAPI.Answer.yes?(answers.urgent)          # noul >= 0.5 (Noul only)
TypeSafeAPI.Answer.yes?(answers.urgent, 0.7)
# yes?/2 on a Choice or Score raises ArgumentError
TypeSafeAPI.Answer.gate(answers.dept, act: 0.8, review: 0.5)
#=> :act | :review | :escalate
TypeSafeAPI.Answer.gate(answers.urgent, act: 0.8, review: 0.55)
# a Noul needs review > 0.5, or :escalate is unreachable (raises)
TypeSafeAPI.Answer.confidence(answer)            # what gate/2 uses
# Noul has no wire confidence; this library uses max(noul, 1 - noul)
TypeSafeAPI.Answer.Score.normalized(answers.anger) # score / top level
Errors
Match on type
case TypeSafeAPI.evaluate(client, state, questions) do
  {:ok, result} -> ...
  {:error, %TypeSafeAPI.Error{type: :rate_limited, retry_after_ms: ms}} -> ...
  {:error, %TypeSafeAPI.Error{type: :validation, message: msg}} -> ...
  {:error, %TypeSafeAPI.Error{type: type}} when type in [:timeout, :connection] -> ...
end
Types
	status / type	when
	401	:auth
	400	caller error, :validation
	422	:validation, or caught locally (status: nil)
	429	:rate_limited after retries
	529 / 503	:overloaded after retries
	other 5xx	:server_error after retries
	408	retried, then :timeout
	n/a	:timeout (no response in time), :connection (could not reach the server)
	anything else	:unexpected (a response nothing could read)

TypeSafeAPI.Error.retryable?/1 says whether a given error was worth another try.
Testing
Stub by question id
setup :typesafe_stubs
def typesafe_stubs(ctx), do: TypeSafeAPI.Test.typesafe_stubs(ctx)

client =
  TypeSafeAPI.Test.client()
  |> TypeSafeAPI.Test.stub(
    urgent: {:noul, 0.3},
    dept: {:choice, :billing, 0.9},
    anger: {:score, 1, 0.8}
  )
Errors and models
TypeSafeAPI.Test.stub_error(client, 429, %{"error" => "slow"},
  headers: [{"retry-after", "1"}], times: 1)

TypeSafeAPI.Test.stub_models(client,
  [%{name: "jev-1", release_date: ~D[2026-01-01]}])
Helpers compose: models, answers and errors can all
sit on one client. confidence must beat 1 / n.
An unstubbed question is a 422, not a raise.
Record and replay
TypeSafeAPI.new()
|> TypeSafeAPI.Test.record("test/fixtures/t.jsonl")

TypeSafeAPI.Test.replay("test/fixtures/t.jsonl")
JSON Lines, one response per line, errors included.
Raw layer and telemetry
Maps in, maps out
TypeSafeAPI.HTTP.post(client, "/v1/systemone", %{
  "state" => "...", "model" => "jev-latest",
  "questions" => %{"q" => %{"type" => "noul", "instructions" => "?"}}
})
TypeSafeAPI.HTTP.get(client, "/v1/models")

# unknown question types (e.g. "bounding_box"): post raw against
# TypeSafeAPI.SystemOne.path/0, read the decoded map back
TypeSafeAPI.HTTP.post(client, TypeSafeAPI.SystemOne.path(), %{
  "state" => "...", "model" => client.model,
  "questions" => %{"region" => %{"type" => "bounding_box"}}
})
Telemetry
# [:typesafe_api, :request, :start | :stop | :exception]
# start metadata:  model, question_count
# stop metadata:   + status, retry_count, input_tokens, output_tokens, error
# (error is a TypeSafeAPI.Error on failure, nil on success; API failures are
#  :stop events, not :exception — :exception only fires when code raises)
TypeSafeAPI.Telemetry.attach_logger(level: :info)
TypeSafeAPI.Telemetry.detach_logger()
Limits
What's ours vs. what's the spec's
priv/openapi.json is TypeSafe's OpenAPI document, API version 0.2.0. Most of the
bounds this library enforces are local policy, not requirements the spec itself states;
where they're stricter than the spec, that's because a live run against the real API
rejected values the spec alone would have allowed (see DESIGN.md).
	limit	our validator	spec	source
	Choice options, min	1	no bound (ChoiceQuestion.criteria unconstrained)	local policy — an empty option set asks nothing
	Choice options, max	255	no bound	local policy — matches a live-API 400 observed at 256
	Score levels, min	2	ScoreQuestion.criteria minItems: 1	local policy — a one-level score is meaningless
	Score levels, max	10	no bound	local policy — matches a live-API 400 observed at 11
	questions per request, min	1	SystemOneRequest.questions minProperties: 1	spec — this library just surfaces it as a :validation error
	instructions	optional everywhere	optional everywhere (nullable/omittable on every question type)	spec

Choice.validate/1 and Score.validate/1 (in TypeSafeAPI.Question.Choice and
TypeSafeAPI.Question.Score) are where the local bounds live; see their moduledocs for
the same table alongside the code that enforces it.


  

    Speculative fan-out

TypeSafe evaluates every question in a request in parallel, so adding questions costs
tokens but almost no latency. The official
fan-out pattern therefore recommends asking
everything your decision tree might need in one call, then letting code decide what
matters. A speculative question you end up ignoring costs a few tokens; a second round
trip costs a whole request. The one real limit is the token budget: state and questions
share roughly 32,000 tokens per request, per TypeSafe's docs.
The questions
A support triage system needs the ticket's category. If it is a bug, it also needs the
severity and whether there are reproduction steps. If it is a billing issue, it needs to
know whether a refund is being requested. Ask all of it at once:
defmodule MyApp.Triage do
  @questions [
    category:
      TypeSafeAPI.choice("Determine the broad category of this support ticket",
        bug_report: "The user is reporting something that is broken or producing errors",
        billing: "Charges, invoices, refunds, subscriptions",
        feature_request: "The user is requesting new functionality",
        account: "Login, permissions, profile, security",
        other: "Anything else"
      ),
    bug_severity:
      TypeSafeAPI.score("How severe is the reported issue", [
        "Cosmetic; no impact to functionality",
        "Broken or degraded feature; workaround exists",
        "Blocking issue; no workaround exists"
      ]),
    has_reproducible_steps:
      TypeSafeAPI.noul("The user describes specific steps to reproduce the issue"),
    refund_requested:
      TypeSafeAPI.noul("The user is explicitly asking for a refund or credit"),
    frustration:
      TypeSafeAPI.score("How frustrated the user appears", [
        "Calm, matter-of-fact",
        "Frustrated but civil",
        "Very angry"
      ])
  ]

  def questions, do: @questions
end
bug_severity and has_reproducible_steps only matter for bug reports;
refund_requested only matters for billing. They are included anyway.
Routing with code
defmodule MyApp.Triage do
  # ... @questions from above ...

  def run(client, ticket) do
    with {:ok, result} <- TypeSafeAPI.evaluate(client, ticket.body, @questions) do
      {:ok, route(ticket, result.answers)}
    end
  end

  defp route(ticket, answers) do
    actions =
      case answers.category.choice do
        :bug_report ->
          if answers.bug_severity.score > 1.5 and TypeSafeAPI.Answer.yes?(answers.has_reproducible_steps, 0.6) do
            [{:escalate_to_engineering, ticket.id, severity: :high}]
          else
            [{:add_to_bug_backlog, ticket.id}]
          end

        :billing ->
          if TypeSafeAPI.Answer.yes?(answers.refund_requested, 0.7),
            do: [{:route_to_billing, ticket.id, refund_likely: true}],
            else: [{:route_to_billing, ticket.id, []}]

        :feature_request ->
          [{:log_feature_request, ticket.id}]

        :account ->
          [{:route_to_account_team, ticket.id}]

        :other ->
          [{:route_to_general_queue, ticket.id}]
      end

    # Frustration is useful regardless of category.
    if answers.frustration.score > 1.5 do
      [{:flag_for_priority_response, ticket.id} | actions]
    else
      actions
    end
  end
end
Everything the decision tree needs arrives in one response. Pattern matching on
answers.category.choice reads naturally because the option keys come back as the atoms
you wrote in the question.
Testing the routing without the API
TypeSafeAPI.Test lets you stub each answer by id, so the routing logic is testable in
isolation:
test "escalates severe, reproducible bugs" do
  client =
    TypeSafeAPI.Test.client()
    |> TypeSafeAPI.Test.stub(
      category: {:choice, :bug_report, 0.95},
      bug_severity: {:score, 2, 0.9},
      has_reproducible_steps: {:noul, 0.8},
      refund_requested: {:noul, 0.05},
      frustration: {:score, 1, 0.7}
    )

  assert {:ok, actions} = MyApp.Triage.run(client, %{id: 42, body: "Checkout crashes on submit..."})
  assert {:escalate_to_engineering, 42, severity: :high} in actions
end


  

    Confidence-gated routing

Every Choice and Score answer carries a confidence between 0 and 1, derived from how
spread out the probability distribution is. The official
confidence-routing pattern
treats it as a second axis: the answer says what, confidence says whether to act.
Riskier actions deserve a higher bar.
The question
A voice banking assistant classifies what the user asked for:
defmodule MyBank.Voice do
  @intent TypeSafeAPI.choice("What action is the user requesting?",
            check_balance: "Check the balance of an account",
            approve_transfer: "Approve the pending transfer request",
            other: "Something else"
          )

  def intent, do: @intent
end
Routing by stakes
defmodule MyBank.Voice do
  # ... @intent and intent/0 from above ...

  def handle(client, account_id, transcript) do
    with {:ok, result} <- TypeSafeAPI.evaluate(client, transcript, intent: intent()) do
      {:ok, route(account_id, result.answers.intent)}
    end
  end

  # Below 0.6 confidence on any action, route to a human.
  defp route(account_id, %{confidence: confidence}) when confidence < 0.6,
    do: {:support_agent, account_id}

  # Low stakes. 0.6 confidence is sufficient.
  defp route(account_id, %{choice: :check_balance}),
    do: {:show_balance, account_id}

  # High stakes, but high confidence. Safe to act automatically.
  defp route(account_id, %{choice: :approve_transfer, confidence: confidence}) when confidence > 0.85,
    do: {:approve_transfer, account_id}

  # High stakes, moderate confidence. Verify intent first.
  defp route(_account_id, %{choice: :approve_transfer}),
    do: {:confirm, "Just to confirm: you would like to approve this transfer, is that correct?"}

  defp route(account_id, _other), do: {:support_agent, account_id}
end
The 0.6 floor catches anything the model is genuinely unsure about. Above the floor, each
action has its own threshold set by the cost of being wrong.
TypeSafeAPI.Answer.gate/2
When a single pair of thresholds is enough, gate/2 turns the confidence into one of
three verdicts:
case TypeSafeAPI.Answer.gate(result.answers.intent, act: 0.85, review: 0.6) do
  :act -> perform(result.answers.intent.choice)
  :review -> ask_user_to_confirm(result.answers.intent.choice)
  :escalate -> route_to_support_agent()
end
For Noul answers, whose confidence this library derives rather than reads off the wire,
gate/2 uses how far the probability sits from 0.5 (max(noul, 1 - noul)), so a 0.05
"no" gates the same as a 0.95 "yes".
That value has a floor of 0.5, so a review: threshold at or below 0.5 gives a Noul
answer an :escalate band it can never reach. gate/2 raises ArgumentError on one
rather than quietly never escalating: for a Noul, put review: just above 0.5
(review: 0.55, say). Choice and Score confidences come from the API and can be
anything in 0.0..1.0, so they take any thresholds.


  

    Composite scoring

Ranking items on several criteria at once is easier when each criterion is its own Score
question and the weights live in your code. That is the official
composite-scoring pattern: break the
judgment into atomic dimensions, score each independently, and combine them with weights you
can see and change.
The dimensions
Resume screening for engineering roles, four dimensions, five levels each:
defmodule MyApp.Screening do
  @questions [
    python_depth:
      TypeSafeAPI.score(
        "How much depth of python experience does this candidate have, based on the supplied resume?",
        [
          "No Python experience mentioned",
          "Mentioned but no detail",
          "Used in projects, some specifics",
          "Primary language, multiple projects",
          "Deep expertise: architecture, performance, libraries"
        ]
      ),
    team_leadership:
      TypeSafeAPI.score(
        "How much experience does this candidate have managing or leading engineering teams?",
        [
          "No management experience mentioned",
          "Informal mentorship or tech lead role",
          "Led a small team or project",
          "Managed a team with direct reports",
          "Managed multiple teams or an engineering org"
        ]
      ),
    system_design:
      TypeSafeAPI.score(
        "How much experience does this candidate have designing large-scale or distributed systems?",
        [
          "No architecture work mentioned",
          "Contributed to design discussions",
          "Designed components of a larger system",
          "Owned architecture of a significant system",
          "Designed systems at scale across multiple domains"
        ]
      ),
    generalist:
      TypeSafeAPI.score(
        "How much evidence is there that this candidate picks up unfamiliar tools, roles, or domains outside their core specialty?",
        [
          "Only one domain or role mentioned",
          "Some variety but within a narrow field",
          "Worked across a few different areas or tech stacks",
          "Regularly moved between domains, wore many hats",
          "Track record of ramping up in unfamiliar areas and delivering"
        ]
      )
  ]

  def questions, do: @questions
end
Combining with weights
TypeSafeAPI.Answer.Score.normalized/1 divides the score by the top level index, so every
dimension lands on 0 to 1 regardless of how many levels it has.
defmodule MyApp.Screening do
  # ... @questions from above ...

  alias TypeSafeAPI.Answer.Score

  @ic_weights %{python_depth: 0.40, team_leadership: 0.10, system_design: 0.40, generalist: 0.10}
  @em_weights %{python_depth: 0.15, team_leadership: 0.40, system_design: 0.20, generalist: 0.25}

  def rank(client, resumes, role) do
    weights = if role == :engineering_manager, do: @em_weights, else: @ic_weights

    client
    |> TypeSafeAPI.evaluate_many(Enum.map(resumes, & &1.text), @questions, max_concurrency: 8)
    |> Enum.zip(resumes)
    |> Enum.flat_map(fn
      {{:ok, result}, resume} -> [{resume, composite(result.answers, weights)}]
      {{:error, _error}, _resume} -> []
    end)
    |> Enum.sort_by(fn {_resume, score} -> score end, :desc)
  end

  defp composite(answers, weights) do
    Enum.reduce(weights, 0.0, fn {dimension, weight}, acc ->
      acc + weight * Score.normalized(answers[dimension])
    end)
  end
end
The ranking is transparent: if the top candidates do not match your expectations, the
weights are right there to adjust, and the per-dimension scores in each Result explain
why a candidate landed where they did.
Reading the distribution, not just the score
A Score answer also carries levels, the probability of each level in order, and
confidence. Two candidates with the same 2.0 score can look very different: one with all
probability on level 2, another split between levels 0 and 4. When that matters, weight by
confidence too, or drop low-confidence dimensions:
defp composite(answers, weights) do
  Enum.reduce(weights, 0.0, fn {dimension, weight}, acc ->
    answer = answers[dimension]
    if answer.confidence < 0.4, do: acc, else: acc + weight * Score.normalized(answer)
  end)
end


  

    TypeSafe live walkthrough

Mix.install([
  {:typesafe_api, "~> 0.1.0-alpha.3"}
])
Client
The client reads TYPESAFE_API_KEY from the environment. If Livebook was launched from the
Dock it will not see your zshrc, so it also falls back to a Livebook secret named
TYPESAFE_API_KEY (exposed as LB_TYPESAFE_API_KEY).
api_key = System.get_env("TYPESAFE_API_KEY") || System.fetch_env!("LB_TYPESAFE_API_KEY")
client = TypeSafeAPI.new(api_key: api_key)
The question set
Three question types, one state. Keys are atoms and round-trip back as atoms.
state = "Help! My payouts have been failing for 3 days."

questions = [
  urgent: TypeSafeAPI.noul("Does this convey urgency?"),
  dept:
    TypeSafeAPI.choice("Which team should handle this?",
      billing: "Payments, invoicing, refunds",
      technical: "Bugs, outages, integrations",
      sales: nil
    ),
  anger: TypeSafeAPI.score("How frustrated is the customer?", ["Calm", "Frustrated", "Very angry"])
]
What goes over the wire
TypeSafeAPI.prepare/1 validates the question set and serializes it once. The encoded
questions keep the order you wrote them in, and a batch splices the same bytes into every
request instead of encoding the questions again per state.
{:ok, prepared} = TypeSafeAPI.prepare(questions)
prepared
body = %{"state" => state, "model" => client.model, "questions" => prepared.encoded}

req = TypeSafeAPI.HTTP.build(client, :post, TypeSafeAPI.SystemOne.path(), body)
IO.puts("POST #{client.base_url}#{TypeSafeAPI.SystemOne.path()}")
for {k, v} <- req.headers, k != "authorization", do: IO.puts("#{k}: #{Enum.join(List.wrap(v), ", ")}")
IO.puts("authorization: Bearer sk-***\n")
IO.puts(JSON.encode!(body))
Raw response
The raw HTTP layer returns maps, plus status, headers, request id, and retry count.
{:ok, resp} = TypeSafeAPI.HTTP.request(client, :post, TypeSafeAPI.SystemOne.path(), body)
resp
Typed result
evaluate/3 does all of the above and decodes into typed answer structs.
{:ok, result} = TypeSafeAPI.evaluate(client, state, questions)
result.answers
result.usage
Routing on the answers
alias TypeSafeAPI.Answer

cond do
  Answer.yes?(result.answers.urgent) and result.answers.anger.level >= 1 ->
    {:escalate, result.answers.dept.choice}

  true ->
    {:queue, result.answers.dept.choice}
end
Models
{:ok, models} = TypeSafeAPI.models(client)
models


  

    Support triage example

A small Mix application that routes inbound support messages with one
TypeSafeAPI.evaluate/4 call, and whose entire test suite runs offline: no API
key, no network, no recorded fixtures.
That is the point of the example. Most AI client libraries leave you choosing
between hitting a paid API from CI, maintaining a cassette directory, or mocking
at a layer so low that the test no longer exercises your decoding. TypeSafeAPI.Test
stubs by question id and builds the same structs a real response decodes into,
so the code under test is the code that runs in production.
What it does
SupportTriage.triage/2 asks three questions about one message, in a single
request:
	id	type	asks
	:urgent	Noul	is the customer blocked right now?
	:dept	Choice	billing, technical, or sales?
	:frustration	Score	calm, annoyed, or angry?

Then it gates on confidence with TypeSafeAPI.Answer.gate/2 and decides:
	{:escalate, dept} — blocked, or angry enough to need a person today.
	{:queue, dept} — routed to a team's normal queue.
	{:needs_human_review, reasons} — at least one answer did not clear the
confidence bar, so the app refuses to guess. Each reason carries the answer
and whether it was borderline (:review) or close to a coin flip
(:escalate), which is something a classifier returning a bare label cannot
tell you.

SupportTriage.triage_many/3 does the same for a list of messages with
TypeSafeAPI.evaluate_many/4, which validates and encodes the question set once
into a TypeSafeAPI.SystemOne.Prepared struct and reuses it for every message.
Outcomes come back in input order, and one failed message does not sink the
batch.
Run the tests offline
mix deps.get
mix test

No TYPESAFE_API_KEY needed, and none is used even if one is set: every test
builds its client with TypeSafeAPI.Test.client/1. The suite covers the
escalation path, the queue path, the low-confidence path, batch ordering,
partial batch failure, and a 429 surfacing as
{:error, %TypeSafeAPI.Error{type: :rate_limited}}.
Two stubbing styles appear in test/support_triage_test.exs:
	TypeSafeAPI.Test.stub/2 when one set of answers covers the test.
	A plain Req.Test.stub/2 function that answers differently per state, for the
batch tests. It shows the wire shape TypeSafeAPI.Test builds for you.

Run the demo
mix support_triage.demo

Triages a handful of sample messages and prints each decision. With
TYPESAFE_API_KEY set it calls the real API; without one it falls back to the
same stubs the tests use. The first line of output says which mode it ran in.
Layout
lib/support_triage.ex            questions, gating, routing
lib/support_triage/demo.ex       sample messages and their offline stubs
lib/mix/tasks/support_triage.demo.ex
test/support_triage_test.exs     the whole suite, offline
The library is a path dependency ({:typesafe_api, path: "../.."}), so the
example always builds against the working tree rather than a published release.


  

    
TypeSafeAPI.JSON.Encoded 
    



      
A value that has already been serialized to JSON iodata, and encodes as
those bytes wherever it appears.
TypeSafeAPI.evaluate_many/4 sends one question set with many states. Keeping
the questions as a TypeSafeAPI.JSON.OrderedObject would mean walking and
serializing the whole set once per request; wrapping it here serializes it
once, and every request body splices the same iodata in.
encoded = TypeSafeAPI.JSON.Encoded.new(TypeSafeAPI.JSON.OrderedObject.new([{"a", 1}]))
JSON.encode!(%{"questions" => encoded})
#=> ~s({"questions":{"a":1}})
The original term is kept in object so callers can still read the
structure. The two are captured together at construction and never diverge,
because nothing modifies the struct afterwards.
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        new(object)

      


        Serializes object once and wraps it with its bytes.
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        The term that was encoded.



    


    
      
        to_string(encoded)

      


        The cached JSON bytes, as a binary.
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          @type t() :: %TypeSafeAPI.JSON.Encoded{iodata: iodata(), object: term()}
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          @spec new(term()) :: t()


      


Serializes object once and wraps it with its bytes.
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          @spec object(t()) :: term()


      


The term that was encoded.
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          @spec to_string(t()) :: String.t()


      


The cached JSON bytes, as a binary.

  


        

      


  

    
TypeSafeAPI 
    



      
Unofficial Elixir client for the TypeSafe AI API.
Not affiliated with or endorsed by TypeSafe AI.
TypeSafe's System One API answers typed questions about a piece of state:
a yes/no probability for a question or a statement (noul/2), one option
from a set (choice/2), or a position on an ordered scale (score/2).
This module is the whole public
surface for everyday use; the modules it delegates to hold the details.
client = TypeSafeAPI.new(api_key: "...")

{:ok, result} =
  TypeSafeAPI.evaluate(client, "Help! My payouts have been failing for 3 days.",
    urgent: TypeSafeAPI.noul("Does this convey urgency?"),
    dept:
      TypeSafeAPI.choice("Which team should handle this?",
        billing: "Payments, invoicing, refunds",
        technical: "Bugs, outages, integrations",
        sales: nil
      ),
    anger: TypeSafeAPI.score("How frustrated is the customer?", ["Calm", "Frustrated", "Very angry"])
  )

result.answers.dept.choice   #=> :technical
result.answers.anger.label   #=> "Very angry"
result.usage.input_tokens    #=> 312
The same example, run against TypeSafeAPI.Test stubs instead of the network
(this block is a doctest):
iex> client =
...>   TypeSafeAPI.Test.client()
...>   |> TypeSafeAPI.Test.stub(
...>     urgent: {:noul, 0.92},
...>     dept: {:choice, :technical, 0.82},
...>     anger: {:score, 2, 0.65}
...>   )
iex> {:ok, result} =
...>   TypeSafeAPI.evaluate(client, "Help! My payouts have been failing for 3 days.",
...>     urgent:
...>       TypeSafeAPI.noul("Does this convey urgency?",
...>         true: "Explicitly time-sensitive",
...>         false: "No urgency expressed"
...>       ),
...>     dept:
...>       TypeSafeAPI.choice("Which team should handle this?",
...>         billing: "Payments, invoicing, refunds",
...>         technical: "Bugs, outages, integrations",
...>         sales: nil
...>       ),
...>     anger: TypeSafeAPI.score("How frustrated is the customer?", ["Calm", "Frustrated", "Very angry"])
...>   )
iex> result.model
"jev-latest"
iex> {result.answers.urgent.noul, result.answers.urgent.confidence}
{0.92, 0.92}
iex> {result.answers.dept.choice, result.answers.dept.confidence}
{:technical, 0.82}
iex> Map.keys(result.answers.dept.probabilities) |> Enum.sort()
[:billing, :sales, :technical]
iex> {result.answers.anger.level, result.answers.anger.label}
{2, "Very angry"}
iex> Enum.map(result.answers.anger.levels, &elem(&1, 0))
["Calm", "Frustrated", "Very angry"]
iex> TypeSafeAPI.Answer.gate(result.answers.dept, act: 0.8, review: 0.5)
:act
iex> TypeSafeAPI.Answer.gate(result.answers.anger, act: 0.8, review: 0.5)
:review
iex> TypeSafeAPI.Answer.yes?(result.answers.urgent)
true
Question ids and Choice option keys come back exactly as you gave them:
atoms stay atoms, strings stay strings. See TypeSafeAPI.Keys for why.
Questions are validated locally on every call, so a malformed one fails with
a :validation error before anything is sent. To catch the mistake at the
line that wrote it instead, wrap the constructor in
TypeSafeAPI.Question.validate!/1, which raises ArgumentError and returns the
question unchanged. That is the eager-validation path for questions built
once in a module attribute or at application start.
Two layers
TypeSafeAPI.HTTP is the raw layer: maps in, maps out, with auth, retries and
telemetry handled. Everything above it (questions, answers, results) is the
typed layer. If the API adds something this library does not model yet, the
raw layer still works.
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        choice(instructions, criteria)

      


        Pick one option from criteria, a keyword list (or list of pairs) of option
key to description; nil when the key speaks for itself. A bare list of
option names works too, and means the same as pairing each with nil. Order
is preserved. instructions is optional and may be nil.
See TypeSafeAPI.Question.Choice.



    


    
      
        evaluate(client, state, questions, opts \\ [])

      


        Evaluates state against questions and returns a TypeSafeAPI.Result.



    


    
      
        evaluate!(client, state, questions, opts \\ [])

      


        Like evaluate/4 but returns the result or raises the TypeSafeAPI.Error.



    


    
      
        evaluate_many(client, states, questions, opts \\ [])

      


        Evaluates many states against one question set, concurrently, and returns
one outcome per state in input order. See TypeSafeAPI.FanOut for how errors,
timeouts and exhausted retries surface.



    


    
      
        models(client, opts \\ [])

      


        Lists the models available to the account.



    


    
      
        models!(client, opts \\ [])

      


        Like models/2 but returns the list or raises the TypeSafeAPI.Error.



    


    
      
        new(opts \\ [])

      


        Builds a TypeSafeAPI.Client.



    


    
      
        noul(instructions \\ nil, criteria \\ nil)

      


        A yes/no judgment on a question ("Does this convey urgency?") or a statement
("This message contains unsolicited advertising."). instructions is
optional, as are the true: and false: descriptions that say what each
answer means. Criteria alone are enough: noul(true: "spam", false: "legit")
reads the keyword list as criteria, not as instructions.
See TypeSafeAPI.Question.Noul.



    


    
      
        prepare(questions)

      


        Validates and encodes a question set once, for reuse across many calls.



    


    
      
        score(instructions, levels)

      


        Rate the state along levels, an ordered list of two to ten level
descriptions from low to high. instructions is optional and may be nil.
See TypeSafeAPI.Question.Score.
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          @spec choice(TypeSafeAPI.Question.instructions(), [
  TypeSafeAPI.Question.Choice.option() | TypeSafeAPI.Keys.key()
]) :: TypeSafeAPI.Question.Choice.t()


      


Pick one option from criteria, a keyword list (or list of pairs) of option
key to description; nil when the key speaks for itself. A bare list of
option names works too, and means the same as pairing each with nil. Order
is preserved. instructions is optional and may be nil.
See TypeSafeAPI.Question.Choice.
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          @spec evaluate(
  TypeSafeAPI.Client.t(),
  TypeSafeAPI.SystemOne.state(),
  TypeSafeAPI.Question.input() | TypeSafeAPI.SystemOne.Prepared.t(),
  keyword()
) :: {:ok, TypeSafeAPI.Result.t()} | {:error, TypeSafeAPI.Error.t()}


      


Evaluates state against questions and returns a TypeSafeAPI.Result.
state is a string or JSON-shaped map or list — a struct, tuple, keyword
list or charlist is a :validation error, since none of them has the JSON
representation the API is being sent. questions is a keyword list (or list
of {id, question} pairs); question order is preserved, so a map is not
accepted. A TypeSafeAPI.SystemOne.Prepared from prepare/1 is also
accepted, and is used as-is rather than validated and encoded again.
Nothing on this path raises. A malformed question, a state that cannot be
encoded, and an option not in the list below all return
{:error, %TypeSafeAPI.Error{type: :validation}} with no request sent. A
response this library cannot decode against the questions it asked — an
answer missing, a probability that is not a number, an option or level the
question never declared — is {:error, %TypeSafeAPI.Error{type: :unexpected}}
carrying the response's request_id and the body.
Options
	:model (String.t/0) - Model for this call; defaults to the client's model.

	:timeout (pos_integer/0) - Timeout in milliseconds for this call.

	:retry - Retry policy for this call; see TypeSafeAPI.Retry.new/1.

	:req_options (keyword/0) - Extra Req options for this call.

	:telemetry (map/0) - Extra metadata merged into telemetry events.
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          @spec evaluate!(
  TypeSafeAPI.Client.t(),
  TypeSafeAPI.SystemOne.state(),
  TypeSafeAPI.Question.input(),
  keyword()
) :: TypeSafeAPI.Result.t()


      


Like evaluate/4 but returns the result or raises the TypeSafeAPI.Error.
This is the only one of the two that raises, and it raises for every failure
alike: a validation mistake caught locally, an HTTP error, and a response
that would not decode all arrive as the same TypeSafeAPI.Error exception.
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          @spec evaluate_many(
  TypeSafeAPI.Client.t(),
  Enumerable.t(),
  TypeSafeAPI.Question.input() | TypeSafeAPI.SystemOne.Prepared.t(),
  keyword()
) :: [TypeSafeAPI.FanOut.outcome()] | {:error, TypeSafeAPI.Error.t()}


      


Evaluates many states against one question set, concurrently, and returns
one outcome per state in input order. See TypeSafeAPI.FanOut for how errors,
timeouts and exhausted retries surface.
questions may also be a %TypeSafeAPI.SystemOne.Prepared{} from
TypeSafeAPI.SystemOne.prepare/1, already validated and encoded.
An invalid question set fails before anything is sent, so it comes back as a
bare {:error, error} rather than a list of outcomes; on_error: :raise
raises it instead.
Options
	:max_concurrency (pos_integer/0) - Maximum number of in-flight requests. A guess; see the module docs. The default value is 8.

	:task_timeout - Cap in milliseconds on one state's whole task, covering every retry and delay. Defaults to the retry budget plus one attempt timeout, or 60 000 when the budget is disabled. Not to be confused with :timeout, which is one HTTP attempt, as in TypeSafeAPI.evaluate/4.

	:ordered (boolean/0) - Return results in input order. false yields them as they finish. The default value is true.

	:on_error - :collect returns error tuples in place; :raise raises the first error. The default value is :collect.


Every other option is passed through to each individual call, so :model,
:timeout, :retry, :req_options and :telemetry mean exactly what they
mean in evaluate/4. :timeout is still one HTTP attempt; the cap on a
whole state, retries included, is :task_timeout above.

  



    

  
    
      
    
    
      models(client, opts \\ [])



        
          
        

    

  


  

      

          @spec models(TypeSafeAPI.Client.t(), keyword()) ::
  {:ok, [TypeSafeAPI.Model.t()]} | {:error, TypeSafeAPI.Error.t()}


      


Lists the models available to the account.
An entry this library cannot decode is logged and skipped rather than failing
the list. See TypeSafeAPI.Models.list/2 for the per-call options.

  



    

  
    
      
    
    
      models!(client, opts \\ [])



        
          
        

    

  


  

      

          @spec models!(TypeSafeAPI.Client.t(), keyword()) :: [TypeSafeAPI.Model.t()]


      


Like models/2 but returns the list or raises the TypeSafeAPI.Error.
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          @spec new(keyword()) :: TypeSafeAPI.Client.t()


      


Builds a TypeSafeAPI.Client.
With no options, configuration comes from application config and the
TYPESAFE_API_KEY, TYPESAFE_BASE_URL, and TYPESAFE_DEFAULT_MODEL
environment variables. See TypeSafeAPI.Client.new/1 for all options.

  



    

    

  
    
      
    
    
      noul(instructions \\ nil, criteria \\ nil)



        
          
        

    

  


  

      

          @spec noul(TypeSafeAPI.Question.instructions() | keyword(), keyword() | map() | nil) ::
  TypeSafeAPI.Question.Noul.t()


      


A yes/no judgment on a question ("Does this convey urgency?") or a statement
("This message contains unsolicited advertising."). instructions is
optional, as are the true: and false: descriptions that say what each
answer means. Criteria alone are enough: noul(true: "spam", false: "legit")
reads the keyword list as criteria, not as instructions.
See TypeSafeAPI.Question.Noul.
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          @spec prepare(TypeSafeAPI.Question.input()) ::
  {:ok, TypeSafeAPI.SystemOne.Prepared.t()} | {:error, TypeSafeAPI.Error.t()}


      


Validates and encodes a question set once, for reuse across many calls.
Returns a TypeSafeAPI.SystemOne.Prepared, which holds the normalized
questions, their wire bytes and the key registry that maps answers back to
the ids you used. Preparing at boot (in a module attribute, or in a
GenServer's state) turns a malformed question set into a startup failure
instead of a per-request one, and keeps the encoding cost out of the request
path:
{:ok, prepared} = TypeSafeAPI.prepare(urgent: TypeSafeAPI.noul("Urgent?"))
TypeSafeAPI.SystemOne.evaluate_prepared(client, "the ticket text", prepared)
Treat the result as opaque: it is four fields that must agree with each
other, and nothing revalidates them if you rewrite one.
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          @spec score(TypeSafeAPI.Question.instructions(), [TypeSafeAPI.Question.Score.level()]) ::
  TypeSafeAPI.Question.Score.t()


      


Rate the state along levels, an ordered list of two to ten level
descriptions from low to high. instructions is optional and may be nil.
See TypeSafeAPI.Question.Score.

  


        

      


  

    
TypeSafeAPI.Client 
    



      
Connection settings for the TypeSafe API, resolved once and passed around.
The client is a plain struct rather than a process: nothing about talking to
the API needs shared state, so a struct keeps concurrency trivial (build once,
use from any number of tasks) and keeps supervision trees out of your way.
Configuration precedence
api_key, base_url, model, timeout, connect_timeout and finch are
resolved from, in order:
	the options passed to new/1
	application config: config :typesafe_api, api_key: "...", model: "..."
	environment variables, for the three settings that have one:
TYPESAFE_API_KEY, TYPESAFE_BASE_URL, TYPESAFE_DEFAULT_MODEL
	the built-in defaults (https://api.typesafe.ai, jev-latest, 10 000 ms,
5 000 ms)

retry and req_options are read from new/1 only. They are structured
values, not strings, and a retry policy in config would be resolved at a
point where nothing can tell you it is wrong.
Values are validated wherever they come from, so a stray
config :typesafe_api, base_url: :production fails with a configuration
error at new/1 rather than a FunctionClauseError on the first request.
Blank strings are ignored the same way in both, after trimming.
The API key has no default; new/1 raises ArgumentError when none is found.
Placement
Because it is a plain struct with no process behind it, a client is safe to
share across processes: build one and pass it into every task, GenServer or
controller that needs it. Build it in a function, not in a module attribute.
A module attribute is evaluated at compile time, which reads the API key
from whatever environment compiled the release rather than the one running
it. A function called at application start, or a small Application.get_env
lookup memoized in :persistent_term, keeps configuration at runtime where
it belongs.
req_options merges rather than replaces. The client's req_options are
applied first, then the ones passed to a single call, so a per-call option
wins over the same key on the client. Anything the client sets and the call
does not mention survives.
Connections
Req picks a Finch connection pool by the connect_options it is given,
so two requests with different connect_options do not share a pool.
Varying that option per call spins up a separate pool each time and throws
away connection reuse. Set connect_options once on the client, in
req_options, and leave it out of per-call options. The client's
connect_timeout is merged underneath, so it survives unless you set
timeout: inside connect_options yourself.
For that reason the connect timeout is a client setting, connect_timeout
(5 000 ms by default), and not the per-call :timeout. The per-call
:timeout bounds waiting for the response (receive_timeout) only, so
calls that differ in timeout still share one pool. See TypeSafeAPI.HTTP for
the full list of options that do and do not affect pool identity.
To size the pool yourself, start a Finch in your own supervision tree and
name it with finch::
children = [{Finch, name: MyApp.Finch, pools: %{default: [size: 50, count: 2]}}]
TypeSafeAPI.new(api_key: key, finch: MyApp.Finch)
Req refuses :finch and :connect_options together, so a client with
finch: sends neither connect_options nor connect_timeout: connection
settings for a pool you own belong in its own child spec. new/1 raises
rather than letting the two be set at once.
req_options is an escape hatch for Req, not a second way to configure
this library. :retry, :auth, :base_url and :finch are rejected there
with a message naming the client option to use instead; a retry: that
slipped through would run Req's own retry loop nested inside this
library's, multiplying attempts and escaping the wall-clock budget.
The API key is redacted by this module's Inspect implementation, so it
does not leak through inspect/1, a crash dump or a logged struct. It is
never copied into telemetry metadata or into TypeSafeAPI.Error bodies either;
those carry the request as sent minus the Authorization header.
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        new(opts \\ [])

      


        Builds a client, resolving configuration as described in the module docs.
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          @type t() :: %TypeSafeAPI.Client{
  api_key: String.t(),
  base_url: String.t(),
  connect_timeout: pos_integer(),
  finch: atom(),
  model: String.t(),
  req_options: keyword(),
  retry: TypeSafeAPI.Retry.t(),
  timeout: pos_integer()
}
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          @spec new(keyword()) :: t()


      


Builds a client, resolving configuration as described in the module docs.
Options
	:api_key (String.t/0) - API key. Falls back to app config, then TYPESAFE_API_KEY.

	:base_url (String.t/0) - API base URL. Falls back to TYPESAFE_BASE_URL, then the public API.

	:model (String.t/0) - Default model. Falls back to TYPESAFE_DEFAULT_MODEL, then jev-latest.

	:timeout (pos_integer/0) - Per-operation timeout in milliseconds. Defaults to 10 000.

	:connect_timeout (pos_integer/0) - Timeout in milliseconds for establishing a connection. Defaults to 5 000. Client-level on purpose: it feeds connect_options, which selects the Finch pool, so it must not vary per call. Ignored when finch: is set, and overridden by a timeout: inside your own connect_options.

	:finch (atom/0) - Name of a Finch pool you start and supervise yourself, for control over pool size. Suppresses connect_options and connect_timeout, which Req refuses to combine with a named pool.

	:retry - Retry policy; see TypeSafeAPI.Retry.new/1. The default value is [].

	:req_options - Escape hatch: options merged into the underlying Req.Request. :retry, :auth, :base_url and :finch are rejected; each has a client option of its own. The default value is [].



  


        

      


  

    
TypeSafeAPI.FanOut 
    



      
Evaluate many states against one question set, concurrently.
The question set is validated and encoded once; each state then gets its own
TypeSafeAPI.evaluate/4 call in a task. Results come back in input order by
default, one {:ok, result} or {:error, error} per state, so a single
failure never hides the other results.
Concurrency
max_concurrency defaults to 8. That number is a guess: TypeSafe has not
published rate limits or an SLA at the time of writing. Raise it if your
account allows, and watch for :rate_limited errors (the retry policy
absorbs short bursts of 429s before they surface).
Tasks run under TypeSafeAPI.TaskSupervisor, started by
TypeSafeAPI.Application, and are not linked to the caller. A task that
raises - a Req adapter blowing up, a state that will not JSON-encode -
becomes one {:error, %TypeSafeAPI.Error{type: :unexpected}} in that state's
position instead of killing the calling process and every other in-flight
request with it.
Two timeouts
:timeout means the same thing here as in TypeSafeAPI.evaluate/4: the
timeout of a single HTTP attempt, passed straight through to each call.
:task_timeout is the cap on one state's whole task, every retry and every
backoff delay included. It defaults to the call's retry budget plus one
attempt timeout, or 60 000 ms when the budget is disabled, which is the
longest a well-behaved call can take. A state that overruns it comes back as
{:error, %TypeSafeAPI.Error{type: :timeout}}.
When retries run out
A state whose retries are exhausted is not special. It comes back as an
ordinary {:error, %TypeSafeAPI.Error{type: :rate_limited, retry_after_ms: ms}}
in that state's position, next to the states that succeeded, and the batch
keeps going. With on_error: :raise that same error is raised instead, once
every task has been collected.
With ordered: false the outcomes arrive as they finish rather than in
input order, so under on_error: :raise the error that raises is the first
one to finish, which is not necessarily the earliest state in the input.
If you need the failure to be reproducible, keep ordered: true.
retry_after_ms is carried on the error so the caller can back off before
the next batch. The per-call retry policy has already given up by the time
you see it, so the useful move is to sleep for the longest retry_after_ms
in the batch, then resend just the failed states.
The one failure that is not per-state
An invalid question set fails before any request is sent, so there is no
per-state outcome to put it in. evaluate_many/4 then returns a bare
{:error, %TypeSafeAPI.Error{type: :validation}} rather than a list - the
reason the return type is a union. Match on it, or pass on_error: :raise,
which raises that error too rather than handing back a tuple from the mode
whose whole point is not to.
Passing a %TypeSafeAPI.SystemOne.Prepared{} from
TypeSafeAPI.SystemOne.prepare/1 instead of a question set skips both the
re-validation and that failure mode.
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        evaluate_many(client, states, questions, opts \\ [])

      


        Evaluates each state in states against questions.



    


    
      
        options_schema()

      


        The options evaluate_many/4 handles itself.
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          @type outcome() :: {:ok, TypeSafeAPI.Result.t()} | {:error, TypeSafeAPI.Error.t()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      evaluate_many(client, states, questions, opts \\ [])



        
          
        

    

  


  

      

          @spec evaluate_many(
  TypeSafeAPI.Client.t(),
  Enumerable.t(),
  TypeSafeAPI.Question.input() | TypeSafeAPI.SystemOne.Prepared.t(),
  keyword()
) :: [outcome()] | {:error, TypeSafeAPI.Error.t()}


      


Evaluates each state in states against questions.
questions is a question set, or a %TypeSafeAPI.SystemOne.Prepared{} from
TypeSafeAPI.SystemOne.prepare/1.
Returns a list of outcomes (in input order unless ordered: false), or
{:error, error} when the question set itself is invalid.
Options
	:max_concurrency (pos_integer/0) - Maximum number of in-flight requests. A guess; see the module docs. The default value is 8.

	:task_timeout - Cap in milliseconds on one state's whole task, covering every retry and delay. Defaults to the retry budget plus one attempt timeout, or 60 000 when the budget is disabled. Not to be confused with :timeout, which is one HTTP attempt, as in TypeSafeAPI.evaluate/4.

	:ordered (boolean/0) - Return results in input order. false yields them as they finish. The default value is true.

	:on_error - :collect returns error tuples in place; :raise raises the first error. The default value is :collect.


Every other option (:model, :timeout, :retry, :req_options,
:telemetry) is passed to each call and means what it means in
TypeSafeAPI.evaluate/4; see TypeSafeAPI.SystemOne.options_schema/0.

  



  
    
      
    
    
      options_schema()



        
          
        

    

  


  

      

          @spec options_schema() :: NimbleOptions.t()


      


The options evaluate_many/4 handles itself.
Every other option is passed through to each individual call; see
TypeSafeAPI.SystemOne.options_schema/0.
	:max_concurrency (pos_integer/0) - Maximum number of in-flight requests. A guess; see the module docs. The default value is 8.

	:task_timeout - Cap in milliseconds on one state's whole task, covering every retry and delay. Defaults to the retry budget plus one attempt timeout, or 60 000 when the budget is disabled. Not to be confused with :timeout, which is one HTTP attempt, as in TypeSafeAPI.evaluate/4.

	:ordered (boolean/0) - Return results in input order. false yields them as they finish. The default value is true.

	:on_error - :collect returns error tuples in place; :raise raises the first error. The default value is :collect.



  


        

      


  

    
TypeSafeAPI.Models 
    



      
The models endpoint: GET /v1/models.
The path is not documented on the public API reference; it comes from the
official Python SDK's constants (MODELS_PATH = "/v1/models"), and the
response shape {"models": [{"name", "description", "release_date"}]} from
its generated schema.
Because the endpoint is undocumented, list/2 is deliberately tolerant: an
entry it cannot decode is logged at warning and skipped, and the models that
did decode are returned. A list endpoint is the one place where one unfamiliar
row should not cost you the other ten. Only a body with no models array at
all is an error.

      


      
        Summary


  
    Functions
  


    
      
        list(client, opts \\ [])

      


        Lists the models available to the account.



    


    
      
        options_schema()

      


        Per-call options accepted by list/2.



    


    
      
        path()

      


        The models endpoint path.



    





      


      
        Functions


        


    

  
    
      
    
    
      list(client, opts \\ [])



        
          
        

    

  


  

      

          @spec list(TypeSafeAPI.Client.t(), keyword()) ::
  {:ok, [TypeSafeAPI.Model.t()]} | {:error, TypeSafeAPI.Error.t()}


      


Lists the models available to the account.
An unknown option is a :validation error and no request is sent, the same
as for TypeSafeAPI.evaluate/4. An entry that fails to decode is logged and
skipped; see the module doc.
Options
	:timeout (pos_integer/0) - Timeout in milliseconds for this call.

	:retry - Retry policy for this call; see TypeSafeAPI.Retry.new/1.

	:req_options (keyword/0) - Extra Req options for this call.

	:telemetry (map/0) - Extra metadata merged into telemetry events.



  



  
    
      
    
    
      options_schema()



        
          
        

    

  


  

      

          @spec options_schema() :: NimbleOptions.t()


      


Per-call options accepted by list/2.
	:timeout (pos_integer/0) - Timeout in milliseconds for this call.

	:retry - Retry policy for this call; see TypeSafeAPI.Retry.new/1.

	:req_options (keyword/0) - Extra Req options for this call.

	:telemetry (map/0) - Extra metadata merged into telemetry events.



  



  
    
      
    
    
      path()



        
          
        

    

  


  

      

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


      


The models endpoint path.

  


        

      


  

    
TypeSafeAPI.SystemOne 
    



      
Layer 2 for the evaluation endpoint: typed questions in, typed answers out.
This module is the seam between the caller's structs and TypeSafeAPI.HTTP.
It validates questions locally, records the caller's keys, encodes the body,
posts it, and decodes the answers back under the caller's keys. Everything
that can fail before the network does so with a :validation error and no
request is sent: a malformed question, a per-call option this library does
not accept, and a state that has no JSON representation all fail the same
way. Nothing in this path raises.
prepare/1 and evaluate_prepared/4 split the work so TypeSafeAPI.evaluate_many/4
can validate and encode a question set once and reuse it for every state.
evaluate/4 also takes a TypeSafeAPI.SystemOne.Prepared in place of a
question set, so a caller holding one does not have to reach for a second
function name.

      


      
        Summary


  
    Types
  


    
      
        state()

      


        The state to evaluate: text, or JSON-shaped structured data.



    





  
    Functions
  


    
      
        evaluate(client, state, questions, opts \\ [])

      


        Evaluates state against questions.



    


    
      
        evaluate_prepared(client, state, prepared, opts \\ [])

      


        Evaluates state against a question set from prepare/1.



    


    
      
        options_schema()

      


        Per-call options accepted by evaluate/4.



    


    
      
        path()

      


        The evaluation endpoint path.



    


    
      
        prepare(questions)

      


        Validates and encodes a question set once, for reuse across many states.



    





      


      
        Types


        


  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: String.t() | map() | list()


      


The state to evaluate: text, or JSON-shaped structured data.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      evaluate(client, state, questions, opts \\ [])



        
          
        

    

  


  

      

          @spec evaluate(
  TypeSafeAPI.Client.t(),
  state(),
  TypeSafeAPI.Question.input() | TypeSafeAPI.SystemOne.Prepared.t(),
  keyword()
) :: {:ok, TypeSafeAPI.Result.t()} | {:error, TypeSafeAPI.Error.t()}


      


Evaluates state against questions.
questions is a question set (see TypeSafeAPI.Question.normalize/1) or an
already-prepared one from prepare/1, which is passed straight through
without being validated and encoded again.
See TypeSafeAPI.evaluate/4 for the public entry point and examples.

  



    

  
    
      
    
    
      evaluate_prepared(client, state, prepared, opts \\ [])



        
          
        

    

  


  

      

          @spec evaluate_prepared(
  TypeSafeAPI.Client.t(),
  state(),
  TypeSafeAPI.SystemOne.Prepared.t(),
  keyword()
) ::
  {:ok, TypeSafeAPI.Result.t()} | {:error, TypeSafeAPI.Error.t()}


      


Evaluates state against a question set from prepare/1.

  



  
    
      
    
    
      options_schema()



        
          
        

    

  


  

      

          @spec options_schema() :: NimbleOptions.t()


      


Per-call options accepted by evaluate/4.
	:model (String.t/0) - Model for this call; defaults to the client's model.

	:timeout (pos_integer/0) - Timeout in milliseconds for this call.

	:retry - Retry policy for this call; see TypeSafeAPI.Retry.new/1.

	:req_options (keyword/0) - Extra Req options for this call.

	:telemetry (map/0) - Extra metadata merged into telemetry events.



  



  
    
      
    
    
      path()



        
          
        

    

  


  

      

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


      


The evaluation endpoint path.

  



  
    
      
    
    
      prepare(questions)



        
          
        

    

  


  

      

          @spec prepare(TypeSafeAPI.Question.input()) ::
  {:ok, TypeSafeAPI.SystemOne.Prepared.t()} | {:error, TypeSafeAPI.Error.t()}


      


Validates and encodes a question set once, for reuse across many states.

  


        

      


  

    
TypeSafeAPI.SystemOne.Prepared 
    



      
A question set that has been validated, encoded, and had its caller keys
recorded, ready to send with any number of states.
Doing this work once is what makes TypeSafeAPI.evaluate_many/4 cheap: the
validation, the wire encoding and the TypeSafeAPI.Keys registry are identical
for every state, so they are built once and shared across tasks. encoded
holds JSON bytes, not a term to be serialized again, so a request body is a
splice of the cached iodata rather than another walk of the question set. It
is a struct rather than a bare map so the functions that take one can match
on it and fail loudly when handed something else.
Do not modify one by hand
count, encoded and keys are all derived from questions when the
struct is built, and nothing revalidates them afterwards.
%{prepared | questions: other_questions} compiles and still matches every
%Prepared{} guard, but it sends the old questions on the wire and decodes
the answers under a stale key registry. Build a new one with
TypeSafeAPI.prepare/1 instead.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(questions)

      


        Builds a prepared question set from an already normalized [{id, question}]
list, deriving the count, the wire encoding and the key registry from it.
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      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeAPI.SystemOne.Prepared{
  count: pos_integer(),
  encoded: TypeSafeAPI.JSON.Encoded.t(),
  keys: TypeSafeAPI.Keys.t(),
  questions: [{TypeSafeAPI.Keys.key(), TypeSafeAPI.Question.t()}]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(questions)



        
          
        

    

  


  

      

          @spec new([{TypeSafeAPI.Keys.key(), TypeSafeAPI.Question.t()}]) :: t()


      


Builds a prepared question set from an already normalized [{id, question}]
list, deriving the count, the wire encoding and the key registry from it.
TypeSafeAPI.prepare/1 is the public entry point; it normalizes and validates
first.

  


        

      


  

    
TypeSafeAPI.Question 
    



      
The three question types and the functions that validate and encode them.
instructions is optional on all three types: the API requires only type
for a Noul and type plus criteria for a Choice or a Score. Pass nil
(or omit it, for TypeSafeAPI.noul/1) and the key is left out of the request
rather than sent as null.
Constructors never validate; validation happens once, locally, when a
question set is sent (TypeSafeAPI.evaluate/4), so a Score with one level or a
Choice with one option fails fast with a :validation error value instead
of a round trip to the API. Only the three known types are accepted;
anything else is a local :validation error too.
Questions built at compile time (say, in a module attribute) can be checked
eagerly with validate!/1, which raises ArgumentError so the mistake shows
up at the line that made it.
questions given to TypeSafeAPI.evaluate/4 are a keyword list, or a list of
{id, question} pairs — never a map: question order is the order the model
reads them in and the order they travel on the wire, and an Elixir map has no
order to preserve. normalize/1 turns the list into an ordered
[{id, question}] list, which is the shape the rest of the typed layer works
with, and rejects two ids that would collide on the wire (:billing and
"billing" are the same JSON key).
Validation is also a promise about encoding: a question that passes
validate/1 can always be JSON-encoded. Descriptions and instructions are
walked recursively, and anything JSON cannot encode — a struct, a tuple, a
keyword list, a pid, a map keyed by something other than a string or an atom —
is a :validation error rather than an exception from inside the encoder.

      


      
        Summary


  
    Types
  


    
      
        description()

      


        Anything the API accepts as a description: a string, map, or list.



    


    
      
        input()

      


        Questions as the caller passes them: a keyword list or list of pairs.



    


    
      
        instructions()

      


        Instructions for a question. Optional on every type: a nil is left out of
the request rather than sent as null.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        encode(question)

      


        Encodes a validated question to its JSON-ready wire map.



    


    
      
        encode_all(questions)

      


        Encodes a normalized question list to the wire questions object,
preserving the caller's order.



    


    
      
        normalize(questions)

      


        Turns a keyword list (or list of {id, question} pairs) into an ordered
[{id, question}] list, validating every id and question and rejecting two
ids that share a wire name.



    


    
      
        validate(question)

      


        Validates a single question struct.



    


    
      
        validate!(question)

      


        Validates a question and raises ArgumentError if it is malformed.
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      description()



        
          
        

    

  


  

      

          @type description() :: String.t() | map() | list()


      


Anything the API accepts as a description: a string, map, or list.

  



  
    
      
    
    
      input()



        
          
        

    

  


  

      

          @type input() :: [{TypeSafeAPI.Keys.key(), t()}]


      


Questions as the caller passes them: a keyword list or list of pairs.

  



  
    
      
    
    
      instructions()



        
          
        

    

  


  

      

          @type instructions() :: description() | nil


      


Instructions for a question. Optional on every type: a nil is left out of
the request rather than sent as null.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  TypeSafeAPI.Question.Noul.t()
  | TypeSafeAPI.Question.Choice.t()
  | TypeSafeAPI.Question.Score.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      encode(question)



        
          
        

    

  


  

      

          @spec encode(t()) :: map()


      


Encodes a validated question to its JSON-ready wire map.

  



  
    
      
    
    
      encode_all(questions)



        
          
        

    

  


  

      

          @spec encode_all([{TypeSafeAPI.Keys.key(), t()}]) :: TypeSafeAPI.JSON.Encoded.t()


      


Encodes a normalized question list to the wire questions object,
preserving the caller's order.
The result is a TypeSafeAPI.JSON.Encoded: the object is serialized to JSON
bytes here, once, so a question set reused across many states
(TypeSafeAPI.evaluate_many/4) is not re-serialized per request. The
TypeSafeAPI.JSON.OrderedObject it was built from is still available as
encoded.object.

  



  
    
      
    
    
      normalize(questions)



        
          
        

    

  


  

      

          @spec normalize(input()) ::
  {:ok, [{TypeSafeAPI.Keys.key(), t()}]} | {:error, TypeSafeAPI.Error.t()}


      


Turns a keyword list (or list of {id, question} pairs) into an ordered
[{id, question}] list, validating every id and question and rejecting two
ids that share a wire name.
Maps are not accepted: they have no order, and question order is what the
model sees. Pass a keyword list instead.

  



  
    
      
    
    
      validate(question)



        
          
        

    

  


  

      

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


      


Validates a single question struct.

  



  
    
      
    
    
      validate!(question)



        
          
        

    

  


  

      

          @spec validate!(t()) :: t()


      


Validates a question and raises ArgumentError if it is malformed.
Returns the question unchanged, so it can wrap a constructor:
@urgent TypeSafeAPI.Question.validate!(TypeSafeAPI.noul("Urgent?", true: "time-sensitive"))

  


        

      


  

    
TypeSafeAPI.Question.Choice 
    



      
Pick one option from a set you define.
TypeSafeAPI.choice("Which team should handle this?",
  billing: "Payments, invoicing, refunds",
  technical: "Bugs, outages, integrations",
  sales: nil
)
Criteria are an ordered list of {key, description} pairs — a keyword list
or a list of pairs — never a map: the order is what the model sees, and
Elixir maps have no order to preserve.
Keys may be atoms or strings; the answer comes back under the same kind.
A bare list of option names is accepted too, and each name becomes an option
with no description:
TypeSafeAPI.choice("Which team?", [:billing, :sales])
# same as
TypeSafeAPI.choice("Which team?", billing: nil, sales: nil)
Give a Choice the full list rather than a shortlist, and add an other
option when the list might not cover every input.
instructions is optional; only criteria and the type are required. Pass
nil for a Choice whose options speak for themselves.
nil descriptions
A nil option description means the option name speaks for itself, and it
travels as JSON null: sales: nil is sent as "sales":null. This is the
one place the library sends a null rather than omitting the key — a JSON
object key must carry some value, and the spec's ChoiceQuestion.criteria
allows null explicitly. A nil instructions, by contrast, is left out of
the request entirely.
Limits
	limit	our validator	spec (priv/openapi.json, API 0.2.0)	source
	min options	1	no bound (criteria is an unconstrained object)	local policy: an empty option set asks nothing
	max options	255	no bound	local policy, matching a live-API 400 observed at 256 (see DESIGN.md)

ChoiceQuestion.criteria in the OpenAPI spec has no minProperties or
maxProperties at all; both bounds here are this library's own policy, not
something read off the spec. A single-option Choice is a degenerate question
but a well-defined one, and criteria built at runtime can legitimately filter
down to one survivor, so only the empty set is rejected.
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    Types
  


    
      
        option()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(instructions, criteria)

      


        Builds a Choice question from a keyword list, a list of {key, description}
pairs, or a bare list of option names.



    


    
      
        wire_type()

      


        The type tag this question and its answer carry on the wire.
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      option()



        
          
        

    

  


  

      

          @type option() :: {TypeSafeAPI.Keys.key(), TypeSafeAPI.Question.description() | nil}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeAPI.Question.Choice{
  criteria: [option()],
  instructions: TypeSafeAPI.Question.instructions()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(instructions, criteria)



        
          
        

    

  


  

      

          @spec new(TypeSafeAPI.Question.instructions(), [option() | TypeSafeAPI.Keys.key()]) ::
  t()


      


Builds a Choice question from a keyword list, a list of {key, description}
pairs, or a bare list of option names.
A bare name is normalized to {name, nil}, so
new("Which?", [:billing, :sales]) and new("Which?", billing: nil, sales: nil)
build the same question.
Maps are not accepted: they have no order, and option order is what the
model sees. instructions is optional and may be nil.

  



  
    
      
    
    
      wire_type()



        
          
        

    

  


  

      

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


      


The type tag this question and its answer carry on the wire.

  


        

      


  

    
TypeSafeAPI.Question.Noul 
    



      
A yes/no judgment. The instructions may be a question ("Does this convey
urgency?") or a statement to evaluate ("This message contains unsolicited
advertising."); the answer is the probability that the answer is yes, or
that the statement holds.
TypeSafeAPI.noul("Does this convey urgency?",
  true: "Explicitly time-sensitive",
  false: "No urgency expressed"
)
TypeSafe's advice: ask for one snap judgment per question. If the
instructions need an "and" or a "but", split them into two Nouls.
Both instructions and criteria are optional; the API requires only the
question's type. criteria, when given, describes what a yes and a no mean;
either description may be a string, map, or list (the API accepts JSON
structure everywhere a description goes), or nil when that side of the
judgment speaks for itself.
The criteria keys may be the atoms true/false or the strings
"true"/"false" (the shape the API itself uses); both are normalized to
atoms by new/2 and reach the wire as the JSON keys "true" and "false".
TypeSafeAPI.noul() builds a Noul with neither instructions nor criteria. It is
a valid request — the API requires only the type — but it asks the model
nothing in particular, so it is almost never what you want. Criteria alone
are enough, though: TypeSafeAPI.noul(true: "spam", false: "legitimate") reads
the keyword list as criteria rather than as instructions.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(instructions \\ nil, criteria \\ nil)

      


        Builds a Noul question.



    


    
      
        wire_type()

      


        The type tag this question and its answer carry on the wire.
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      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeAPI.Question.Noul{
  criteria:
    %{
      optional(true) => TypeSafeAPI.Question.description(),
      optional(false) => TypeSafeAPI.Question.description()
    }
    | nil,
  instructions: TypeSafeAPI.Question.instructions()
}


      



  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      new(instructions \\ nil, criteria \\ nil)



        
          
        

    

  


  

      

          @spec new(TypeSafeAPI.Question.instructions() | keyword(), keyword() | map() | nil) ::
  t()


      


Builds a Noul question.
instructions is optional and may be omitted or nil, which sends a Noul
carrying only its type (and its criteria, if any).
Options
	:true - what a yes (value near 1) means
	:false - what a no (value near 0) means

Either key may also be given as the string "true" or "false"; both forms
are normalized to atoms. A nil description means that side speaks for
itself.
When criteria is omitted and instructions is a keyword list whose keys
are only true and false, it is read as the criteria — so
new(true: "yes", false: "no") means what it looks like, rather than binding
a keyword list to instructions.
Like every constructor here, new/2 does not validate; a misspelled key is
reported as a :validation error by TypeSafeAPI.evaluate/4, or raised by
TypeSafeAPI.Question.validate!/1 when you want to fail early.

  



  
    
      
    
    
      wire_type()



        
          
        

    

  


  

      

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


      


The type tag this question and its answer carry on the wire.

  


        

      


  

    
TypeSafeAPI.Question.Score 
    



      
Rate the state along an ordered scale you describe in steps.
TypeSafeAPI.score("How frustrated is the customer?", ["Calm", "Frustrated", "Very angry"])
TypeSafe's advice: ask for one snap judgment per question, and write the
levels in order from low to high; this library enforces two at minimum and
ten at most as local policy (see "Limits" below).
levels is an ordered list from the low end of the scale to the high end.
This library requires at least two levels and caps a Score at ten: a single
level cannot produce a meaningful score, and the live API rejects eleven
levels with a 400 (see DESIGN.md). Each level is a description: a string,
or a map or list when a level needs structure.
A level may also be given as {label, description}. The label is a short
name you want back in the answer (TypeSafeAPI.Answer.Score.label), and the
pair is sent to the API as a structured level:
{"Very angry", "Threats to cancel, profanity, all caps"}
#=> {"label": "Very angry", "description": "Threats to cancel, ..."}
The same structured shape written out by hand,
%{"label" => "Very angry", "description" => "..."}, is recognized as a
labelled level too, so a level that round-trips through the wire legend
still reports its label rather than an inspect/1 of the map.
Labels are strings. Atom labels — [calm: "...", angry: "..."], the shape
TypeSafeAPI.choice/2 takes — are not accepted yet; write the label as a
string for now.
Every level has a string label in the answer. A plain string level is its
own label; a structured level without one gets a truncated inspect/1 of
itself, which is fine for logs but not for display, so give structured
levels a label when the label matters. Labels must be distinct and non-empty:
the answer's levels list is keyed by label, so two levels sharing one name
cannot be told apart.
Limits
	limit	our validator	spec (priv/openapi.json, API 0.2.0)	source
	min levels	2	minItems: 1	local policy: a one-level score is meaningless
	max levels	10	no bound	local policy, matching a live-API 400 observed at 11 (see DESIGN.md)

ScoreQuestion.criteria in the OpenAPI spec requires only minItems: 1 and
sets no maximum; both bounds here are this library's own policy, tighter
than what the spec itself requires.
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        level()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        description(description)

      


        The description sent to the API for a level, without any label wrapper.



    


    
      
        label(description)

      


        The string label for a level: the label of a {label, description} pair or
of a %{"label" => ...} map, a string level itself, or a truncated
inspect/1 of any other structured level.



    


    
      
        new(instructions, levels)

      


        Builds a Score question.



    


    
      
        wire_type()

      


        The type tag this question and its answer carry on the wire.
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      level()



        
          
        

    

  


  

      

          @type level() ::
  TypeSafeAPI.Question.description()
  | {String.t(), TypeSafeAPI.Question.description()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeAPI.Question.Score{
  instructions: TypeSafeAPI.Question.instructions(),
  levels: [level()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      description(description)



        
          
        

    

  


  

      

          @spec description(level()) :: TypeSafeAPI.Question.description()


      


The description sent to the API for a level, without any label wrapper.

  



  
    
      
    
    
      label(description)



        
          
        

    

  


  

      

          @spec label(level()) :: String.t()


      


The string label for a level: the label of a {label, description} pair or
of a %{"label" => ...} map, a string level itself, or a truncated
inspect/1 of any other structured level.

  



  
    
      
    
    
      new(instructions, levels)



        
          
        

    

  


  

      

          @spec new(TypeSafeAPI.Question.instructions(), [level()]) :: t()


      


Builds a Score question.
instructions is optional and may be nil; only the levels are required.

  



  
    
      
    
    
      wire_type()



        
          
        

    

  


  

      

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


      


The type tag this question and its answer carry on the wire.

  


        

      


  

    
TypeSafeAPI.Answer 
    



      
Decodes one wire answer against the question that produced it, and turns
any answer into a routing decision.
Decoding needs the question (to know which type is expected, and to check the
answer against the options or levels that were actually sent) and the
TypeSafeAPI.Keys registry built for the request (to hand ids and Choice
options back under the caller's own atoms or strings, never by calling
String.to_atom/1 on anything the API sent).
Decoding is strict: a probability that is not a number, an option or level
the caller never sent, a Noul outside 0.0..1.0, or a choice that is not
the highest-probability option all decode to an Error.unexpected/2 rather
than to a struct that is confidently wrong. The typed layer exists to catch
exactly these, and TypeSafeAPI.Result's raw still holds the response as
it arrived.
gate/2 and confidence/1 work the same way across all three answer types,
so a caller who only cares about "should I trust this" doesn't need to branch
on which question it was. yes?/2 is Noul-only: a Choice or Score has no
yes/no reading.
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        t()

      


    





  
    Functions
  


    
      
        confidence(arg1)

      


        The confidence value gate/2 uses: max(noul, 1 - noul) for Noul, and the
wire confidence for Choice and Score.



    


    
      
        decode(raw_answer, wire_id, question, keys)

      


        Decodes one answer from the wire answers object.



    


    
      
        gate(answer, opts)

      


        Routes an answer into :act, :review, or :escalate by comparing
confidence/1 against two thresholds.



    


    
      
        yes?(answer, threshold \\ 0.5)

      


        Whether a Noul answer clears a probability threshold. Defaults to 0.5.
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      t()



        
          
        

    

  


  

      

          @type t() ::
  TypeSafeAPI.Answer.Noul.t()
  | TypeSafeAPI.Answer.Choice.t()
  | TypeSafeAPI.Answer.Score.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      confidence(arg1)



        
          
        

    

  


  

      

          @spec confidence(t()) :: float()


      


The confidence value gate/2 uses: max(noul, 1 - noul) for Noul, and the
wire confidence for Choice and Score.
The API returns no confidence for a Noul answer, only the probability, so
the Noul value is this library's convention rather than something the model
reported. It reads distance from 0.5 as certainty: 0.92 and 0.08 both give
0.92, and 0.5 gives 0.5. That makes a Noul comparable to a Choice or Score
in gate/2, but it is not the same measurement, so do not tune one
threshold against numbers from the other. It is also the confidence field
on TypeSafeAPI.Answer.Noul, so all three answer structs have the same shape.

  



  
    
      
    
    
      decode(raw_answer, wire_id, question, keys)



        
          
        

    

  


  

      

          @spec decode(map(), String.t(), TypeSafeAPI.Question.t(), TypeSafeAPI.Keys.t()) ::
  {:ok, t()} | {:error, TypeSafeAPI.Error.t()}


      


Decodes one answer from the wire answers object.
wire_id is the string key the answer was found under; question is the
normalized question it answers. A question/raw_answer type mismatch, an
unrecognized "type", a missing or invalid field, or a value that disagrees
with the question all decode to an Error.unexpected/2.

  



  
    
      
    
    
      gate(answer, opts)



        
          
        

    

  


  

      

          @spec gate(t(), keyword()) :: :act | :review | :escalate


      


Routes an answer into :act, :review, or :escalate by comparing
confidence/1 against two thresholds.
Both :act and :review are required. Raises ArgumentError if :act is
lower than :review, since that would make the review band unreachable.
A Noul answer's confidence is max(noul, 1 - noul), which has a floor of
0.5, so :escalate is unreachable for a Noul unless :review is above 0.5.
Rather than silently never escalating, gate/2 raises ArgumentError when a
Noul answer is given a :review threshold of 0.5 or lower. A Noul sitting at
0.5 is the most uncertain answer the model can give, so the useful escalation
threshold is just above it (review: 0.55, say). Choice and Score
confidences come from the API and can be anything in 0.0..1.0, so they take
any thresholds.

  



    

  
    
      
    
    
      yes?(answer, threshold \\ 0.5)



        
          
        

    

  


  

      

          @spec yes?(TypeSafeAPI.Answer.Noul.t(), number()) :: boolean()


      


Whether a Noul answer clears a probability threshold. Defaults to 0.5.
Noul answers only. A Choice or Score answer has no yes/no reading, so this
raises ArgumentError rather than inventing one; use gate/2 to route on
confidence, or compare the fields you care about instead.

  


        

      


  

    
TypeSafeAPI.Answer.Choice 
    



      
A decoded Choice answer: which option the model picked, and how sure it was
about every option it was offered.
choice and the keys of probabilities are restored through
TypeSafeAPI.Keys.option/3, so they come back as atoms when the caller built
the question with atom keys, and as strings when the caller used strings.
Every option the question declared appears in probabilities, with 0.0 for
one the response left out, so probabilities[option] is never nil for an
option you sent. options is the same data as an ordered
[{key, probability}] list in the question's own order, mirroring
TypeSafeAPI.Answer.Score's levels, so a ranked display does not have to
re-sort against the criteria. description is the chosen option's
description exactly as it was written in the question, or nil for an option
whose name speaks for itself.
Decoding is strict about agreement with the question: an option the caller
never declared (in choice or in probabilities), a probability that is not
a number, an empty probabilities object, or a choice that is not the
highest-probability option is an :unexpected error. The API documents
choice as the option with the highest probability, so a disagreement is a
signal worth surfacing rather than a value worth passing on. A tie that
includes the reported choice is fine.
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      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeAPI.Answer.Choice{
  choice: TypeSafeAPI.Keys.key(),
  confidence: float(),
  description: TypeSafeAPI.Question.description() | nil,
  id: TypeSafeAPI.Keys.key(),
  options: [{TypeSafeAPI.Keys.key(), float()}],
  probabilities: %{required(TypeSafeAPI.Keys.key()) => float()}
}


      



  


        

      


  

    
TypeSafeAPI.Answer.Noul 
    



      
A decoded Noul answer: the model's probability that the answer is yes.
noul is between 0.0 and 1.0 — a response outside that range is rejected as
an :unexpected error rather than clamped, so a malformed value cannot
quietly reach TypeSafeAPI.Answer.gate/2. Values near the extremes mean the
model is confident; values near 0.5 mean it isn't.
confidence is max(noul, 1 - noul). It is this library's convention, not
something the model reported: the API sends no confidence for a Noul answer,
only the probability. It reads distance from 0.5 as certainty, so 0.92 and
0.08 both give 0.92, and it never drops below 0.5. It is not the same
measurement as a Choice or Score confidence, so do not tune one threshold
against numbers from the other. The field is here so the three answer structs
have the same shape; TypeSafeAPI.Answer.confidence/1 returns the same value.
Because the value has a floor of 0.5, TypeSafeAPI.Answer.gate/2 cannot
return :escalate for a Noul answer unless :review is above 0.5 — it
raises on a lower threshold rather than offering an unreachable band. Use
TypeSafeAPI.Answer.yes?/2 for the yes/no reading and gate/2 for routing.
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      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeAPI.Answer.Noul{
  confidence: float(),
  id: TypeSafeAPI.Keys.key(),
  noul: float()
}


      



  


        

      


  

    
TypeSafeAPI.Answer.Score 
    



      
A decoded Score answer: a point on the scale, plus enough structure to use
it without hand-decoding probabilities yourself.
score and level are two different readings
score is the API's probability-weighted average of the level indices — an
expected value, so it is usually not a whole number. level is the argmax of
probabilities, the single most likely level (the lowest index wins a tie).
They can disagree, and the disagreement is information: a bimodal answer with
0.5 on level 0 and 0.5 on level 2 has score 1.0 and level 0, because no
probability mass sits on the middle at all.
Use score (or normalized/1) when you are averaging, thresholding or
feeding a weighted sum — anything that wants a magnitude. Use level,
label and description when you are branching, routing or displaying a
single level, and read levels when the shape of the distribution matters.
Do not use round(score) as a level: it is not guaranteed to equal level.
Fields
label is always a string and comes from the question's levels
(TypeSafeAPI.Question.Score.label/1), not from the wire legend, so it is
still meaningful when the caller never reads legend at all. description
is the winning level exactly as it was written in the question, structure
and all. levels pairs every question level's label, in order, with its
probability, 0.0 for a level the wire response left out.
legend is the API's own copy of the levels you sent, keyed by level index
(the string keys of the wire object, parsed back to integers). A plain
string level comes back as that string; a structured level comes back as it
was sent, so a {label, description} pair reads as a map with "label" and
"description". It is there for display and for logging what the model was
actually shown; label, description and levels already give you the
same information keyed the way you wrote the question.
What decoding rejects
Probabilities are validated against the question, so a level can never be
read off a scale the caller did not send:
	a probability or legend key outside 0..n-1 for an n-level question
is an :unexpected error, rather than being dropped from levels and
hidden from the argmax
	a probability that is not a number is an :unexpected error; numbers are
floated, so an integer 1 on the wire decodes to 1.0
	an empty probabilities object is an :unexpected error, because a
missing distribution would otherwise argmax to level 0 and report the
lowest label with full confidence
	a legend whose labels disagree with the question's own levels is an
:unexpected error naming both, since the label would then describe a
different scale from the one the model was shown

A level the response simply left out is filled in as 0.0 rather than
rejected, so a response that reports only the levels with mass still decodes.
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    Functions
  


    
      
        normalized(score)

      


        The score scaled to 0.0..1.0 by dividing by the top level index, so scales
with different numbers of levels can be weighted against each other (see
the composite scoring guide). A single-level scale is undefined and returns 0.0.
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          @type t() :: %TypeSafeAPI.Answer.Score{
  confidence: float(),
  description: TypeSafeAPI.Question.description(),
  id: TypeSafeAPI.Keys.key(),
  label: String.t(),
  legend: %{required(non_neg_integer()) => term()},
  level: non_neg_integer(),
  levels: [{String.t(), float()}],
  probabilities: %{required(non_neg_integer()) => float()},
  score: float()
}
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      normalized(score)



        
          
        

    

  


  

      

          @spec normalized(t()) :: float()


      


The score scaled to 0.0..1.0 by dividing by the top level index, so scales
with different numbers of levels can be weighted against each other (see
the composite scoring guide). A single-level scale is undefined and returns 0.0.
This assumes score lies between 0 and the top level index, which is what
the API guarantees. The division is done as given, with no clamping, so a
response outside that range produces a value outside 0.0..1.0 instead of
an error. Clamp it yourself if you are feeding the number into something
that cannot tolerate that.

  


        

      


  

    
TypeSafeAPI.Error exception
    



      
The single error value returned by every {:error, _} tuple in this library.
Errors are values, not exceptions, so callers can pattern match on type without
rescuing. The bang variants (TypeSafeAPI.evaluate!/4 and friends) raise this same
struct, which is why it is also an exception.
Types
	:auth - HTTP 401. The API key is missing or invalid.
	:validation - HTTP 400 or 422 from the API (a malformed body, an
unknown model, too many options), or a problem this library caught
locally before sending anything (for example a Score with one level).
status is nil for local validation errors.
	:rate_limited - HTTP 429. Retried automatically; you only see it once
the retry policy gives up.
	:overloaded - HTTP 529 (and 503). Also retried automatically.
	:server_error - any other 5xx. The API failed, not the request.
Retried automatically; you only see it once the retry policy gives up.
	:timeout - the request exceeded its timeout without a response, the
server reported one itself (HTTP 408), or a connection pool checkout
timed out before anything was sent.
	:connection - the request could not reach the server at all.
	:unexpected - anything this library could not make sense of: an
unknown status, a body that failed to decode, or a response shape it
does not understand. It never means "the API is having a bad day";
that is :server_error.

retryable?/1 answers whether the condition is transient, so a caller does
not have to re-derive the retry policy from status.
Fields
	status - the HTTP status, or nil when no response was involved
(local validation, timeouts, connection failures).

	message - a one-line summary, capped at 500 bytes so an HTML error page cannot
flood a log line (the full body is on body). For a 422 the API returns a list of
%{"loc" => [...], "msg" => ...} entries; they are joined as
body.questions.dept.criteria: Field required; ... so the offending
field is readable without parsing body.

	body - the decoded JSON error body, the raw string when it was not
JSON, or nil. Log it for :unexpected errors: it shows what changed.

	request_id - the x-typesafe-request-id response header. Quote it
when contacting TypeSafe support.

	retry_after_ms - the wait the server asked for, from retry-after-ms
or Retry-After, kept even after retries are exhausted so you can back
off before the next call or batch.

	headers - the response headers, as %{name => [value]}. Empty when no
response arrived.

	retry_count - how many retries this call burned before giving up.
case TypeSafeAPI.evaluate(client, state, questions) do
  {:ok, result} -> result
  {:error, %TypeSafeAPI.Error{type: :rate_limited, retry_after_ms: ms}} -> retry_later(ms)
  {:error, %TypeSafeAPI.Error{request_id: id} = error} -> Logger.error(Exception.message(error), request_id: id)
end
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        from_exception(exception)

      


        Maps a transport-level exception (no HTTP response) to an error.



    


    
      
        from_response(response)

      


        Maps an HTTP response to an error. Only call this for non-2xx responses.



    


    
      
        retryable?(error)

      


        Whether the condition that produced this error is transient, i.e. whether
retrying the same call could plausibly succeed.



    


    
      
        unexpected(message, body \\ nil, opts \\ [])

      


        Builds an :unexpected error for a response we could not make sense of.



    


    
      
        validation(message)

      


        Builds a local validation error. Nothing was sent to the API.
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          @type t() :: %TypeSafeAPI.Error{
  __exception__: true,
  body: term(),
  headers: %{required(String.t()) => [String.t()]},
  message: String.t(),
  request_id: String.t() | nil,
  retry_after_ms: non_neg_integer() | nil,
  retry_count: non_neg_integer(),
  status: pos_integer() | nil,
  type: type()
}


      



  



  
    
      
    
    
      type()



        
          
        

    

  


  

      

          @type type() ::
  :auth
  | :validation
  | :rate_limited
  | :overloaded
  | :server_error
  | :timeout
  | :connection
  | :unexpected
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      from_exception(exception)



        
          
        

    

  


  

      

          @spec from_exception(Exception.t()) :: t()


      


Maps a transport-level exception (no HTTP response) to an error.

  



  
    
      
    
    
      from_response(response)



        
          
        

    

  


  

      

          @spec from_response(Req.Response.t()) :: t()


      


Maps an HTTP response to an error. Only call this for non-2xx responses.

  



  
    
      
    
    
      retryable?(error)



        
          
        

    

  


  

      

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


      


Whether the condition that produced this error is transient, i.e. whether
retrying the same call could plausibly succeed.
Matches the default TypeSafeAPI.Retry status set (408, 429 and every 5xx)
and the transport failures the policy knows about. It answers "is this worth
trying again", not "is this safe to replay": a POST that timed out may
already have been billed, which is why TypeSafeAPI.Retry gates replay on
the HTTP method as well.

  



    

    

  
    
      
    
    
      unexpected(message, body \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec unexpected(String.t(), term(), keyword()) :: t()


      


Builds an :unexpected error for a response we could not make sense of.
opts carries whatever the response did have, so a 2xx with an undecodable
body still reports the status and the request id support will ask for:
	:status - the HTTP status, when a response arrived
	:request_id - the x-typesafe-request-id header
	:headers - the response headers, as %{name => [value]}
	:retry_count - retries burned before this response


  



  
    
      
    
    
      validation(message)



        
          
        

    

  


  

      

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


      


Builds a local validation error. Nothing was sent to the API.

  


        

      


  

    
TypeSafeAPI.Model 
    



      
A model available to the account, as listed by TypeSafeAPI.models/1.
release_date is a Date, because that is what the endpoint means: the
OpenAPI schema describes it as "Model release date, formatted as YYYY-MM-DD",
even though the live API sends a full ISO 8601 datetime today. A datetime is
reduced to the calendar date it carries, without shifting it into UTC, so a
model released on the 15th at 20:00-07:00 does not report the 16th. A value
this library cannot parse as a date at all — the "latest" alias, say —
leaves release_date nil.
release_date_raw is the string exactly as it arrived, so nothing is lost to
the normalization. raw is the whole entry, so a field this struct does not
model yet (a context window, a deprecation date) is reachable without waiting
for a release; this endpoint is reverse-engineered from the official Python
SDK, so it is the most likely one to grow fields.
description is required and non-nullable in the spec, but a non-string one
degrades to nil here rather than failing the call. It stays in raw.
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        decode(raw)

      


        Decodes one entry of the models array.
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          @type t() :: %TypeSafeAPI.Model{
  description: String.t() | nil,
  name: String.t(),
  raw: map(),
  release_date: Date.t() | nil,
  release_date_raw: String.t() | nil
}
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          @spec decode(term()) :: {:ok, t()} | :error


      


Decodes one entry of the models array.
Only a string name is required; TypeSafeAPI.Models.list/2 skips an entry
that returns :error rather than failing the whole list.

  


        

      


  

    
TypeSafeAPI.Result 
    



      
A fully decoded response: every answer keyed by the caller's own question
ids, plus usage and the raw decoded body for anything this layer doesn't
expose yet.
Decoding is strict about the envelope (model must be present and a string,
every question must have an answer, every answer must agree with its
question) but permissive in two places: an answer the caller never asked for
is dropped from answers and stays reachable through raw, and a missing or
malformed usage decodes to a TypeSafeAPI.Usage with nil counts rather
than failing a complete set of answers. The spec marks usage required with
both token counts required, so the tolerance is defensive, not permission.
retry_count is how many retries the call burned before this response (0 when
the first attempt succeeded). request_id is the x-typesafe-request-id response header, the value
TypeSafe support asks for. TypeSafeAPI.Error carries the same field for
failed calls, including for a body that failed to decode here.
raw holds the whole decoded body, so a result carries a second copy of
everything answers already holds. inspect/1 elides it: read
result.raw directly when you want it.
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        decode(body, questions, keys, request_id \\ nil)

      


        Decodes a response body against the questions that were sent.
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          @type t() :: %TypeSafeAPI.Result{
  answers: %{required(TypeSafeAPI.Keys.key()) => TypeSafeAPI.Answer.t()},
  model: String.t(),
  raw: map(),
  request_id: String.t() | nil,
  retry_count: non_neg_integer(),
  usage: TypeSafeAPI.Usage.t()
}
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      decode(body, questions, keys, request_id \\ nil)



        
          
        

    

  


  

      

          @spec decode(
  map(),
  [{TypeSafeAPI.Keys.key(), TypeSafeAPI.Question.t()}],
  TypeSafeAPI.Keys.t(),
  String.t() | nil
) :: {:ok, t()} | {:error, TypeSafeAPI.Error.t()}


      


Decodes a response body against the questions that were sent.
questions is the normalized [{id, question}] list (see
TypeSafeAPI.Question.normalize/1) and keys is the TypeSafeAPI.Keys built
from it, so answers come back keyed and valued under the caller's own ids.
request_id is the x-typesafe-request-id header of the response being
decoded. It lands on the TypeSafeAPI.Result on success and on the
TypeSafeAPI.Error on failure, so a decode mismatch — the one failure that
needs a support ticket — can be quoted. decode/3 passes nil.

  


        

      


  

    
TypeSafeAPI.Usage 
    



      
Token counts for one call.
The OpenAPI schema requires usage on every response, with input_tokens
and output_tokens both required integers. This module still tolerates a
missing, null or malformed count and reports it as nil, which is a
defensive choice rather than something the spec permits: a complete, correct
set of answers is not worth failing over a token count that drifted. When a
count is nil, the API did not send a usable one.
total_tokens/1 and add/2 treat nil as zero, so aggregating a batch
(TypeSafeAPI.evaluate_many/4, a Broadway pipeline) never has to reinvent
|| 0.
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        add(left, right)

      


        Sums two usages field by field, counting a nil as zero.



    


    
      
        decode(usage)

      


        Decodes the wire usage object.



    


    
      
        total_tokens(usage)

      


        Input plus output tokens, counting a nil as zero.
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          @type t() :: %TypeSafeAPI.Usage{
  input_tokens: non_neg_integer() | nil,
  output_tokens: non_neg_integer() | nil
}
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          @spec add(t(), t()) :: t()


      


Sums two usages field by field, counting a nil as zero.
Made for folding a batch, where one call reporting no counts should not
poison the total:
iex> results = [%TypeSafeAPI.Usage{input_tokens: 10, output_tokens: 2},
...>            %TypeSafeAPI.Usage{input_tokens: 5}]
iex> Enum.reduce(results, %TypeSafeAPI.Usage{}, &TypeSafeAPI.Usage.add/2)
%TypeSafeAPI.Usage{input_tokens: 15, output_tokens: 2}
The result's counts are always integers, never nil, so a sum cannot be
mistaken for "the API sent nothing".
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          @spec decode(term()) :: t()


      


Decodes the wire usage object.
A missing object, or a token count that isn't a non-negative integer,
decodes to nil for that field rather than failing.
iex> TypeSafeAPI.Usage.decode(%{"input_tokens" => 312, "output_tokens" => 48})
%TypeSafeAPI.Usage{input_tokens: 312, output_tokens: 48}

iex> TypeSafeAPI.Usage.decode(nil)
%TypeSafeAPI.Usage{input_tokens: nil, output_tokens: nil}
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          @spec total_tokens(t()) :: non_neg_integer()


      


Input plus output tokens, counting a nil as zero.
iex> TypeSafeAPI.Usage.total_tokens(%TypeSafeAPI.Usage{input_tokens: 312, output_tokens: 48})
360

iex> TypeSafeAPI.Usage.total_tokens(%TypeSafeAPI.Usage{})
0

  


        

      


  

    
TypeSafeAPI.HTTP 
    



      
Layer 1: the raw HTTP client. Maps in, maps out.
This module knows about URLs, headers, JSON, retries, telemetry, and how
status codes map to TypeSafeAPI.Error types. It knows nothing about questions
or answers. If the API grows a field tomorrow, this layer passes it through
untouched, which is the point: the typed layer above can lag the API without
the raw layer becoming useless.
client = TypeSafeAPI.new(api_key: "sk-...")

TypeSafeAPI.HTTP.post(client, "/v1/systemone", %{
  "state" => "Help! My payouts have been failing for 3 days.",
  "model" => "jev-latest",
  "questions" => %{"urgent" => %{"type" => "noul", "instructions" => "Is it urgent?"}}
})
#=> {:ok, %{"model" => "jev-latest", "answers" => %{...}, "usage" => %{...}}}
JSON is encoded with Elixir's built-in JSON module. Bodies may contain any
term with a JSON.Encoder implementation, which is how the typed layer keeps
Choice options in caller order.
Timeouts and connection pools
Req starts (or reuses) a Finch pool keyed by the connection settings of a
request, so anything that changes those settings from call to call creates a
pool per distinct value and throws connection reuse away.
What selects a pool:
	the client's finch: option - names a pool you started and supervise
yourself, which is the only way to control pool size. connect_options
is then omitted entirely, connect_timeout included: those settings
belong to your Finch child spec instead
	req_options carrying connect_options: - a different value is a
different pool. What this module sets as the connect timeout is merged
under yours, so connect_timeout survives unless you set timeout:
inside connect_options yourself
	the client's connect_timeout, which is the connect_options timeout
this module sets; it is fixed for the life of a client

What does not select a pool:
	the client's timeout and the per-call :timeout, which means the same
thing in TypeSafeAPI.evaluate_many/4; they set receive_timeout only,
so two calls with different timeouts share a pool
	:retry, :telemetry, headers, the body, the path

In short: vary :timeout per call as much as you like; set connect_options
once, on the client, or hand the client a finch: pool of your own.

      


      
        Summary


  
    Types
  


    
      
        call_option()

      


        Per-call options accepted by post/4 and get/3.



    


    
      
        full_response()

      


        Result of request/5: the full response, not just the body.



    


    
      
        response()

      


    





  
    Functions
  


    
      
        build(client, method, path, body, opts \\ [])

      


        Builds the Req.Request for a call without running it.



    


    
      
        get(client, path, opts \\ [])

      


        Sends a GET and returns the decoded JSON body.



    


    
      
        post(client, path, body, opts \\ [])

      


        Sends a JSON POST and returns the decoded JSON body.



    


    
      
        request(client, method, path, body, opts \\ [])

      


        Sends a request and returns the full TypeSafeAPI.HTTP.Response, including the
status, headers, request_id, and how many retries it took.



    


    
      
        user_agent()

      


        The User-Agent sent with every request.



    





      


      
        Types


        


  
    
      
    
    
      call_option()



        
          
        

    

  


  

      

          @type call_option() ::
  {:timeout, pos_integer()}
  | {:retry, TypeSafeAPI.Retry.t() | keyword()}
  | {:req_options, keyword()}
  | {:telemetry, map()}


      


Per-call options accepted by post/4 and get/3.
	:timeout - overrides the client timeout for this call (milliseconds).
Bounds waiting for the response only; the connect timeout is the
client's connect_timeout, so this option never changes which Finch
pool the call uses
	:retry - a keyword list layers onto the client retry policy, changing
only the settings it names; a %TypeSafeAPI.Retry{} replaces it wholesale
	:req_options - extra Req options merged in last. The options this
library owns (:retry, :auth, :base_url, :finch) are not yours to
set here; use the matching client option
	:telemetry - extra metadata merged into the telemetry events


  



  
    
      
    
    
      full_response()



        
          
        

    

  


  

      

          @type full_response() ::
  {:ok, TypeSafeAPI.HTTP.Response.t()} | {:error, TypeSafeAPI.Error.t()}


      


Result of request/5: the full response, not just the body.

  



  
    
      
    
    
      response()



        
          
        

    

  


  

      

          @type response() :: {:ok, map()} | {:error, TypeSafeAPI.Error.t()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      build(client, method, path, body, opts \\ [])



        
          
        

    

  


  

      

          @spec build(TypeSafeAPI.Client.t(), :get | :post, String.t(), term(), [call_option()]) ::
  Req.Request.t()


      


Builds the Req.Request for a call without running it.
Exposed for inspection and for TypeSafeAPI.Test; most callers want post/4.
The per-call :timeout lands on receive_timeout; connect_options comes
from the client alone, so two calls that differ only in :timeout build
identical connect_options and share one connection pool.
Connection settings and retry: false are merged after every user option,
so req_options can neither re-enable Req's own retry step on top of this
library's nor drop the client's connect timeout.

  



    

  
    
      
    
    
      get(client, path, opts \\ [])



        
          
        

    

  


  

      

          @spec get(TypeSafeAPI.Client.t(), String.t(), [call_option()]) :: response()


      


Sends a GET and returns the decoded JSON body.

  



    

  
    
      
    
    
      post(client, path, body, opts \\ [])



        
          
        

    

  


  

      

          @spec post(TypeSafeAPI.Client.t(), String.t(), term(), [call_option()]) :: response()


      


Sends a JSON POST and returns the decoded JSON body.

  



    

  
    
      
    
    
      request(client, method, path, body, opts \\ [])



        
          
        

    

  


  

      

          @spec request(TypeSafeAPI.Client.t(), :get | :post, String.t(), term(), [
  call_option()
]) ::
  full_response()


      


Sends a request and returns the full TypeSafeAPI.HTTP.Response, including the
status, headers, request_id, and how many retries it took.
body is JSON-encoded when present; pass nil for a bodiless request.

  



  
    
      
    
    
      user_agent()



        
          
        

    

  


  

      

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


      


The User-Agent sent with every request.

  


        

      


  

    
TypeSafeAPI.HTTP.Response 
    



      
A successful raw response: the decoded JSON body plus the metadata the
typed layer and support conversations need.
TypeSafeAPI.HTTP.post/4 and get/3 return only the body, which is enough for
most raw callers. TypeSafeAPI.HTTP.request/5 returns this struct so callers
can also read the status, headers, and the x-typesafe-request-id header
that TypeSafe support asks for.
The same metadata is on TypeSafeAPI.Error for the calls that failed, so
"which request was this and how many retries did it burn" is answerable
either way.
body is the decoded JSON object. A 2xx with no body at all (a 204, or an
empty 200) decodes to %{} rather than an error: the call succeeded and
there was simply nothing to read.
Only status and body are required, so a hand-built response in a test
needs just those two:
%TypeSafeAPI.HTTP.Response{status: 200, body: %{"answers" => %{}}}
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    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        first_header(response, name)

      


        The first value of a response header, trimmed, or nil.
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      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeAPI.HTTP.Response{
  body: map(),
  headers: %{required(String.t()) => [String.t()]},
  request_id: String.t() | nil,
  retry_count: non_neg_integer(),
  status: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      first_header(response, name)



        
          
        

    

  


  

      

          @spec first_header(t(), String.t()) :: String.t() | nil


      


The first value of a response header, trimmed, or nil.
Header names are lowercase. Saves callers from knowing that Req stores
headers as %{name => [value]}.
TypeSafeAPI.HTTP.Response.first_header(response, "x-typesafe-request-id")

  


        

      


  

    
TypeSafeAPI.Retry 
    



      
Retry policy mirroring the official TypeSafe SDKs, implemented as a Req step.
Req ships its own retry step, but it counts attempts, not wall time. The
official SDKs enforce a total budget per call (30 seconds by default)
covering the first attempt, every retry, and every delay in between. The
budget gates whether another retry is started, not how long the attempt it
starts may run, so a call can overrun it by up to one attempt timeout. Even
so, that budget is the difference between "a slow request" and "a request
that pins a worker for two minutes while the API is overloaded", so this
module replaces Req's step with one that knows about the deadline.
Defaults
	option	default	meaning
	max_retries	2	retries after the first attempt
	backoff_initial	500 ms	first delay, doubled each retry
	backoff_max	5_000 ms	ceiling for the exponential delay
	backoff_jitter	0.25	fraction randomly subtracted from a delay
	statuses	408, 429, 500-599	HTTP statuses that trigger a retry
	respect_retry_after	true	honor retry-after-ms and Retry-After
	retry_after_min	100 ms	floor on a server-requested delay
	retry_after_max	60_000 ms	ceiling on a server-requested delay
	retry_connection_errors	:auto	retry when the server cannot be reached
	retry_timeout_errors	:auto	retry when a single attempt times out
	budget	30_000 ms	wall time before another retry starts

When both retry-after-ms and Retry-After are present, retry-after-ms
wins, matching the Python SDK. Retry-After may be seconds or an HTTP date.
A server-requested delay is clamped into retry_after_min..retry_after_max,
so retry-after: 0, an empty header, or a date the local clock has already
passed cannot turn the policy into a tight loop against a server that is
already struggling, and a wildly long one cannot pin a worker.
retry_connection_errors and retry_timeout_errors both default to :auto,
which is true for GET and false for POST, since a replayed
POST /v1/systemone can double-bill an evaluation. A timeout is the most
likely failure to have reached the server, so it gets the same guard. A
connection pool checkout timeout is the exception: nothing was sent, so it is
always retried.
A retry whose delay would reach or exceed the remaining budget is not
attempted; the last error is returned instead. Delays are milliseconds.
See the errors and retries guide for the full
picture: the end-to-end retry timeline, why connection errors are not
retried the same way as server-signalled ones, how the budget interacts
with a single attempt's timeout, and how these option names map to the
official SDKs'.
Building a policy
TypeSafeAPI.Retry.new(max_retries: 5, budget: 60_000)
TypeSafeAPI.Retry.new(max_retries: 0)   # never retry
Pass the result as retry: to TypeSafeAPI.new/1 or to a single call.
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    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        attach(request, policy)

      


        Attaches the retry policy to a Req.Request.



    


    
      
        backoff(policy, attempt)

      


        Exponential backoff with jitter for retry number attempt (1-based).



    


    
      
        delay(policy, response, attempt)

      


        The delay in milliseconds before retry number attempt (1-based), given the
response or exception that triggered it.



    


    
      
        for_method(policy, method)

      


        Resolves method-dependent defaults against the HTTP method of a request.



    


    
      
        merge(base, overrides)

      


        Layers overrides onto an existing policy.



    


    
      
        new(policy)

      


        Builds a policy from a keyword list, validating every option.



    


    
      
        option_type()

      


        The NimbleOptions type for a :retry option: a keyword list for new/1
or a ready policy. Shared by every schema that accepts one.



    


    
      
        retry_after_ms(response)

      


        Reads the server's requested wait from retry-after-ms (milliseconds) or
Retry-After (seconds or an HTTP date). Returns nil if neither is usable.



    


    
      
        retry_count(request)

      


        Number of retries performed on a request that has been run.



    


    
      
        retryable?(retry, arg2)

      


        Whether the policy would retry the given response or exception.



    


    
      
        validate!(policy)

      


        Validates a :retry option without turning it into a policy.
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      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeAPI.Retry{
  backoff_initial: non_neg_integer(),
  backoff_jitter: float(),
  backoff_max: non_neg_integer(),
  budget: non_neg_integer() | nil,
  clock_fun: (-> integer()),
  max_retries: non_neg_integer(),
  respect_retry_after: boolean(),
  retry_after_max: non_neg_integer(),
  retry_after_min: non_neg_integer(),
  retry_connection_errors: boolean() | :auto,
  retry_timeout_errors: boolean() | :auto,
  sleep_fun: (non_neg_integer() -> term()),
  statuses: MapSet.t(pos_integer())
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      attach(request, policy)



        
          
        

    

  


  

      

          @spec attach(Req.Request.t(), t()) :: Req.Request.t()


      


Attaches the retry policy to a Req.Request.
Disables Req's built-in retry step and registers this module's step for both
responses and exceptions. The retry count is exposed afterwards through
retry_count/1.
The policy is resolved against the request's method with for_method/2
first, so an :auto retry_connection_errors becomes a boolean here.

  



  
    
      
    
    
      backoff(policy, attempt)



        
          
        

    

  


  

      

          @spec backoff(t(), pos_integer()) :: non_neg_integer()


      


Exponential backoff with jitter for retry number attempt (1-based).
The delay starts at backoff_initial, doubles each retry, and is capped at
backoff_max. Jitter subtracts up to backoff_jitter of the delay, so the
result is always between delay * (1 - jitter) and delay.

  



  
    
      
    
    
      delay(policy, response, attempt)



        
          
        

    

  


  

      

          @spec delay(t(), Req.Response.t() | Exception.t(), pos_integer()) :: non_neg_integer()


      


The delay in milliseconds before retry number attempt (1-based), given the
response or exception that triggered it.
Uses the server's retry-after-ms or Retry-After header when present and
respect_retry_after is set; otherwise exponential backoff with jitter.
A server-requested delay is clamped into retry_after_min at the bottom and
retry_after_max at the top, and otherwise honored as given, even when it is
shorter than the exponential backoff would have been: the server knows its own
load better than a schedule does. The floor matters: retry-after: 0, an
empty header and an HTTP date a skewed clock reads as past all parse to zero,
and honoring that verbatim would hammer a server that is already struggling
while the wall-clock budget never advances.

  



  
    
      
    
    
      for_method(policy, method)



        
          
        

    

  


  

      

          @spec for_method(t(), atom()) :: t()


      


Resolves method-dependent defaults against the HTTP method of a request.
Turns retry_connection_errors: :auto and retry_timeout_errors: :auto into
true for methods that are safe to replay (GET, HEAD, OPTIONS) and
false for the rest, POST included. An explicit boolean is left alone.
Called by attach/2.

  



  
    
      
    
    
      merge(base, overrides)



        
          
        

    

  


  

      

          @spec merge(t() | keyword(), t() | keyword()) :: t()


      


Layers overrides onto an existing policy.
A per-call retry: [max_retries: 1] should change one setting, not reset
every other one to the library default, so TypeSafeAPI.HTTP merges rather
than rebuilds. Pass a %TypeSafeAPI.Retry{} instead of a keyword list to
replace a policy wholesale.
client.retry |> TypeSafeAPI.Retry.merge(max_retries: 1)
Note the asymmetry, which is the whole point: a keyword list is a set of
changes, a struct is a finished policy. A layer that wants to stay mergeable
has to stay a keyword list, which is what validate!/1 is for.

  



  
    
      
    
    
      new(policy)



        
          
        

    

  


  

      

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


      


Builds a policy from a keyword list, validating every option.
Accepts an existing %TypeSafeAPI.Retry{} unchanged so callers can pass either.
Options
	:max_retries (non_neg_integer/0) - Maximum retries after the initial attempt; 0 disables retries. The default value is 2.

	:backoff_initial (non_neg_integer/0) - First backoff delay in milliseconds, doubled each retry. The default value is 500.

	:backoff_max (non_neg_integer/0) - Maximum backoff delay in milliseconds; 0 disables backoff. The default value is 5000.

	:backoff_jitter - Fraction of each backoff delay randomly subtracted, between 0 and 1. The default value is 0.25.

	:statuses (list of pos_integer/0) - HTTP status codes that are retried. The default value is [500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532, 533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, ...].

	:respect_retry_after (boolean/0) - Whether to honor Retry-After and retry-after-ms response headers. The default value is true.

	:retry_after_min (non_neg_integer/0) - Floor in milliseconds for a delay the server asked for. retry-after: 0, an empty header and a past HTTP date all parse to zero; without a floor they would retry in a tight loop while the wall-clock budget never advances. The default value is 100.

	:retry_after_max (non_neg_integer/0) - Ceiling in milliseconds for a delay the server asked for. A longer Retry-After is clamped to this rather than pinning the caller. The default value is 60000.

	:retry_connection_errors - Whether to retry when the request cannot reach the server. :auto retries on GET but not on POST, whose replay can double-bill an evaluation. The default value is :auto.

	:retry_timeout_errors - Whether to retry when a single attempt times out. :auto retries on GET but not on POST, whose replay can double-bill an evaluation. A connection pool checkout timeout is retried either way: nothing was sent. The default value is :auto.

	:budget - Wall-clock budget in milliseconds per call. A retry is not started once the elapsed time plus its delay would reach it, so a call can overrun by one attempt timeout. nil disables the limit. The default value is 30000.



  



  
    
      
    
    
      option_type()



        
          
        

    

  


  

      

          @spec option_type() :: {:or, [atom() | {:struct, module()}]}


      


The NimbleOptions type for a :retry option: a keyword list for new/1
or a ready policy. Shared by every schema that accepts one.

  



  
    
      
    
    
      retry_after_ms(response)



        
          
        

    

  


  

      

          @spec retry_after_ms(Req.Response.t()) :: non_neg_integer() | nil


      


Reads the server's requested wait from retry-after-ms (milliseconds) or
Retry-After (seconds or an HTTP date). Returns nil if neither is usable.

  



  
    
      
    
    
      retry_count(request)



        
          
        

    

  


  

      

          @spec retry_count(Req.Request.t()) :: non_neg_integer()


      


Number of retries performed on a request that has been run.

  



  
    
      
    
    
      retryable?(retry, arg2)



        
          
        

    

  


  

      

          @spec retryable?(t(), Req.Response.t() | Exception.t()) :: boolean()


      


Whether the policy would retry the given response or exception.
An unresolved :auto counts as false; run the policy through for_method/2
(as attach/2 does) to resolve it. A pool checkout timeout is the one case
that ignores both flags: the request never left the process.

  



  
    
      
    
    
      validate!(policy)



        
          
        

    

  


  

      

          @spec validate!(t() | keyword()) :: t() | keyword()


      


Validates a :retry option without turning it into a policy.
For callers that validate per-call options once and reuse them for many
requests: new/1 would fill in every default, and the result could no
longer be told apart from a policy the caller meant to impose wholesale.
This raises on a bad option exactly as new/1 does, and hands back
something merge/2 can still layer.
iex> TypeSafeAPI.Retry.validate!(max_retries: 1)
[max_retries: 1]

  


        

      


  

    
TypeSafeAPI.Telemetry 
    



      
Telemetry events emitted by this library, plus a small logger handler.
Every HTTP call is wrapped in a :telemetry.span/3, which yields:
	[:typesafe_api, :request, :start] with measurements %{system_time: integer}
	[:typesafe_api, :request, :stop] with measurements %{duration: integer}
	[:typesafe_api, :request, :exception] with %{duration: integer} and the
usual kind, reason, stacktrace metadata

Durations are in native time units; convert with System.convert_time_unit/3.
Metadata
The start event carries method, path, model, and question_count.
The stop event adds:
	status - HTTP status, or nil when no response arrived
	retry_count - retries performed by TypeSafeAPI.Retry
	input_tokens / output_tokens - from the response usage, or nil
	error - a TypeSafeAPI.Error when the call failed, otherwise nil

question_count and model describe the request as sent, so a raw
TypeSafeAPI.HTTP.post/4 call still reports them when the body has them.
Failures are stop events, not exception events
Every failure this library knows how to name is a normal outcome of the
span, so it arrives as a :stop event with metadata.error set to a
%TypeSafeAPI.Error{}. That covers :auth, :rate_limited, :overloaded, :timeout,
:connection, :unexpected and :validation alike: an expired key, a 429
that outlived its retries, a socket that never opened, and a body the
library could not decode all look the same to a handler, and all of them
come with a duration. The :exception event fires only when code raises,
which in practice means a bug in a handler, in a Req step, or in this
library. A handler that watches only :exception will see none of the
failures that matter operationally.
Attaching a handler
:telemetry.attach("typesafe-watch", [:typesafe_api, :request, :stop], fn _event, _m, meta, tokens ->
  if meta.error, do: Logger.warning("typesafe #{meta.error.type}: #{Exception.message(meta.error)}")
  :counters.add(tokens, 1, meta[:input_tokens] || 0)
  :counters.add(tokens, 2, meta[:output_tokens] || 0)
end, :counters.new(2, [:write_concurrency]))
Read the running totals back with :counters.get(tokens, 1) and
:counters.get(tokens, 2). The duration in the measurements map is in
native time units; turn it into milliseconds with
System.convert_time_unit(duration, :native, :millisecond).
Metrics
metrics/0 returns Telemetry.Metrics definitions for these events, ready to
drop into a Phoenix LiveDashboard or a Telemetry.Metrics.ConsoleReporter.
It needs {:telemetry_metrics, "~> 1.0"}, which this library lists as an
optional dependency. See the LiveDashboard guide.
Logging
attach_logger/1 attaches a handler that logs one line per request: at
:level when the call succeeded, and at :error_level (:warning by
default) when it failed. Failures arrive as :stop events, so logging them
at the success level is how they disappear from a production :warning
logger; the two levels keep the happy path quiet without hiding the
failures.
The default success level comes from config :typesafe_api, log_level:
first, then TYPESAFE_LOG_LEVEL, then :info. warn is accepted as a
spelling of :warning; anything else raises rather than silently logging
every request at :info.
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    Functions
  


    
      
        attach_logger(opts \\ [])

      


        Attaches a Logger handler for request stop and exception events.



    


    
      
        detach_logger()

      


        Detaches the handler attached by attach_logger/1.



    


    
      
        metrics()

      


        Telemetry.Metrics definitions for every [:typesafe_api, :request] event.



    


    
      
        prefix()

      


        The telemetry event prefix, [:typesafe_api, :request].



    


    
      
        span(metadata, fun)

      


        Runs fun inside a [:typesafe_api, :request] span.



    





      


      
        Functions


        


    

  
    
      
    
    
      attach_logger(opts \\ [])



        
          
        

    

  


  

      

          @spec attach_logger(keyword()) :: :ok | {:error, :already_exists}


      


Attaches a Logger handler for request stop and exception events.
Calling it again replaces the handler rather than returning
{:error, :already_exists}, so the levels can be changed at runtime.
Options
	:level - level for calls that succeeded. Defaults to
config :typesafe_api, log_level:, then TYPESAFE_LOG_LEVEL, then
:info.
	:error_level - level for calls that failed, i.e. :stop events
carrying a %TypeSafeAPI.Error{}. Defaults to :warning.

Both accept any Logger level, plus warn as a spelling of :warning.
An unrecognised level raises ArgumentError.

  



  
    
      
    
    
      detach_logger()



        
          
        

    

  


  

      

          @spec detach_logger() :: :ok | {:error, :not_found}


      


Detaches the handler attached by attach_logger/1.

  



  
    
      
    
    
      metrics()



        
          
        

    

  


  

      

          @spec metrics() :: [struct()]


      


Telemetry.Metrics definitions for every [:typesafe_api, :request] event.
Pass them to a LiveDashboard metrics: list, or to any reporter:
Telemetry.Metrics.ConsoleReporter.start_link(metrics: TypeSafeAPI.Telemetry.metrics())
The list covers request counts, durations, retries, errors by type and token
usage; see the LiveDashboard guide for the names and for
where to put them. Every definition reads the :stop or :exception event
this library already emits, so nothing else has to be instrumented.
Requires {:telemetry_metrics, "~> 1.0"}; the function raises without it.

  



  
    
      
    
    
      prefix()



        
          
        

    

  


  

      

          @spec prefix() :: [atom()]


      


The telemetry event prefix, [:typesafe_api, :request].

  



  
    
      
    
    
      span(metadata, fun)



        
          
        

    

  


  

      

          @spec span(map(), (-> {result, map()})) :: result when result: term()


      


Runs fun inside a [:typesafe_api, :request] span.
fun must return {result, extra_metadata}; the extra metadata is merged
into the stop event.

  


        

      


  

    
TypeSafeAPI.Test 
    



      
Stub the TypeSafe API in your tests without fixtures or a network.
Add plug to your test dependencies ({:plug, "~> 1.16", only: :test}),
then build a test client and describe the answers you want by question id:
# test/test_helper.exs
ExUnit.start()

# in a test
setup :typesafe_stubs

test "routes billing tickets" do
  client = TypeSafeAPI.Test.client()

  TypeSafeAPI.Test.stub(client,
    dept: {:choice, :billing, 0.9},
    urgent: {:noul, 0.3},
    anger: {:score, 1, 0.8}
  )

  assert {:ok, result} = MyApp.Triage.run(client, "Where is my refund?")
  assert result.answers.dept.choice == :billing
end
The stub reads the questions in each request and builds a response the way
the API would, so the decoded structs are identical to those from a real
call: probabilities are spread over exactly the options or levels you sent,
they sum to one, the winning option or level is the argmax, Score answers
carry level, label and a legend echoing your own labels, and keys come
back as atoms or strings exactly as you sent them.
Answer specs
	{:noul, probability} - probability is in 0.0..1.0
	{:choice, option, confidence} - option is one of the question's keys;
the remaining probability is spread evenly across the other options
	{:score, level, confidence} - level is a 0-based index; the remaining
probability is spread evenly across the other levels

confidence has to beat the uniform baseline, which is 1 / n for a
question with n options or levels. Below it the option you named would not
be the argmax and the answer would contradict itself, so the stub rejects it
with a message naming the minimum for that question. A shape that is wrong
whatever the question (a confidence above 1.0, a negative level) is
rejected by stub/2 itself, before any request is made.
A request that asks a question you did not stub is answered with HTTP 422 and
a message naming the question, so TypeSafeAPI.evaluate/4 returns
{:error, %TypeSafeAPI.Error{type: :validation}} and a test cannot silently
pass on a default answer. It is an error response rather than a raise so that
a missing stub under TypeSafeAPI.evaluate_many/4 surfaces as one error per
state instead of an exception inside a task that takes the test process with
it.
Composing stubs
Every helper adds to the same stub, so a client can serve several endpoints
at once and a later call refines an earlier one:
client =
  TypeSafeAPI.Test.client()
  |> TypeSafeAPI.Test.stub_models([%{name: "jev-1.13.0"}])
  |> TypeSafeAPI.Test.stub(urgent: {:noul, 0.3})
  |> TypeSafeAPI.Test.stub(dept: {:choice, :billing, 0.9})
Requests are dispatched on method and path: GET /v1/models is served by
stub_models/2 and POST /v1/systemone by stub/2. Anything else gets a
422 naming the route.
Errors
stub_error/4 queues an error response. By default it answers every request
from then on; times: limits it to the next call or calls, which is how you
test a retry or a recovery path:
client
|> TypeSafeAPI.Test.stub(urgent: {:noul, 0.3})
|> TypeSafeAPI.Test.stub_error(429, %{"error" => "slow down"},
  headers: [{"retry-after", "1"}],
  times: 1
)
The first call gets the 429; the retry gets the stubbed answers.
Recording fixtures
When the answers you want are the ones the real model gives, record them once
and replay them forever after. record/2 wraps a client so every response is
appended to a fixture file; replay/2 turns that file back into a client:
# once, against the real API
TypeSafeAPI.new()
|> TypeSafeAPI.Test.record("test/fixtures/triage.jsonl")
|> MyApp.Triage.run("Where is my refund?")

# in every test run afterwards, with no network
test "routes billing tickets" do
  client = TypeSafeAPI.Test.replay("test/fixtures/triage.jsonl")

  assert {:ok, result} = MyApp.Triage.run(client, "Where is my refund?")
  assert result.answers.dept.choice == :billing
end
The replayed TypeSafeAPI.Result is the one the API sent, decoded by the same
code, so it is identical to the recorded run. Requests are matched by method,
path and body, and the same request twice gets the two recordings in order;
pass match: [:method, :path] to ignore the body. A request that matches
nothing raises with the request, the closest unserved recording and the first
field they differ on.
Fixture format
A fixture is JSON Lines: one JSON object per line,
in the order the responses arrived, so appending one entry is one write and a
recorded diff reads one response per line. Each line is
{"request":{"method":...,"path":...,"body":...},
 "response":{"status":...,"headers":...,"body":...}}
Only the request method, path and JSON body are written, never request
headers, so an API key cannot reach a fixture that you commit. Of the
response headers only content-type and x-typesafe-request-id are kept.
The format is what record/2 writes and replay/2 reads; treat a fixture as
generated output and re-record it rather than editing it by hand. A fixture
written as a whole-file JSON array by an earlier version still loads.
Every response with an HTTP status is recorded, including 4xx and 5xx, so a
test can replay the error path too. A transport failure never reached the
server and is not recorded. A run that was retried records each attempt, so
replaying it reproduces that same sequence: give the replay client a retry
policy (replay(path, retry: [max_retries: 2])) when you want the retry to
be replayed rather than surfaced.
Ordering
Entries are appended as responses arrive. Under TypeSafeAPI.evaluate_many/4
that order is the order the concurrent calls finished in, not the order of
the input states, and it differs from run to run. Body matching (the default)
is unaffected, because each request finds its own recording wherever it sits.
match: [:method, :path] pairs requests to recordings by position instead, so
use it only for fixtures recorded by sequential calls.
Unlike a missing stub, a request that matches no recording raises rather than
answering 422, because the message is the whole value of a fixture mismatch.
Under TypeSafeAPI.evaluate_many/4 that raise happens inside a task, so
replay a fan-out only from a fixture that holds a recording for every state.
Concurrency
Stubs use Req.Test, which follows the ownership model of Mox: call
Req.Test.set_req_test_from_context/1 in setup (or the typesafe_stubs/1
helper here) and stubs are private to each async test. The stubs a client
accumulates are tracked per process, so build them from the test process;
the tasks TypeSafeAPI.evaluate_many/4 starts reach them through $callers
the same way Req.Test ownership does.
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          @spec client(keyword()) :: TypeSafeAPI.Client.t()


      


Builds a client whose requests are served by this module's stubs.
Options are passed to TypeSafeAPI.new/1; api_key defaults to "test-key"
and retries are disabled unless you set :retry. Pass :name to use a
custom Req.Test stub name.
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          @spec json(Plug.Conn.t(), pos_integer(), term(), [{String.t(), String.t()}]) ::
  Plug.Conn.t()


      


Sends a JSON response from inside a custom Req.Test stub, for cases the
built-in stubs do not cover:
Req.Test.stub(TypeSafeAPI.Test, fn conn ->
  TypeSafeAPI.Test.json(conn, 200, %{"models" => []})
end)
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          @spec record(TypeSafeAPI.Client.t(), Path.t()) :: TypeSafeAPI.Client.t()


      


Wraps client so every response is appended to the fixture at path, and
returns it.
Run it once against the real API (or any stub), then hand the file to
replay/2 and your tests run offline. Each entry holds the request method,
path and decoded JSON body, and the response status, decoded JSON body and
the content-type and x-typesafe-request-id headers. Request headers are
never written, so the Authorization header and your API key stay out of the
fixture. See the "Fixture format" section above for the file layout and what
is and is not recorded.
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          @spec replay(Path.t(), keyword()) :: TypeSafeAPI.Client.t()


      


Builds a client that answers from the recordings in path.
Requests are matched against the fixture by method, path and body; repeated
matches are served in the order they were recorded. A request that matches no
remaining recording raises ArgumentError naming the request, the closest
unserved recording and the first field they differ on.
Options
	:match - which parts of a request must be equal, any of :method,
:path and :body. Defaults to all three; match: [:method, :path]
ignores the body, which is what you want when the state text varies.
It pairs requests to recordings by position, so use it only on a fixture
recorded by sequential calls
	:name - a custom Req.Test stub name; one is generated per call
	anything else is passed to client/1, including :retry, which is what
you want when the fixture holds a retried sequence
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          @spec stub(
  TypeSafeAPI.Client.t(),
  keyword() | %{optional(atom() | String.t()) => answer_spec()}
) ::
  TypeSafeAPI.Client.t()


      


Stubs the evaluation endpoint with one answer per question id.
Ids given here are merged into whatever this client already answers, so
several calls compose and the last spec for an id wins. Returns the client so
the call can be piped.
Raises ArgumentError for a spec that cannot be right for any question: a
probability or confidence outside 0.0..1.0, a negative level, or a shape
that is not one of the three in answer_spec/0. A spec that only the
question can judge - an option the question does not have, a level past its
last one, a confidence under that question's uniform baseline - comes back
as an HTTP 422 when the request is made.
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          @spec stub_error(TypeSafeAPI.Client.t(), pos_integer(), term(), [error_option()]) ::
  TypeSafeAPI.Client.t()


      


Queues an HTTP error response.
It takes priority over the other stubs on this client, so a client can hold
both an error and the answers that follow it.
Options
	:headers - response headers, as {name, value} pairs. Defaults to none
	:times - how many requests this error answers, a positive integer or
:infinity. Defaults to :infinity, which is every request from now on
	:path - only answer requests whose path ends with this string.
Defaults to answering every path

Examples
TypeSafeAPI.Test.stub_error(client, 429, %{"error" => "slow down"},
  headers: [{"retry-after", "1"}],
  times: 1
)
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          @spec stub_models(TypeSafeAPI.Client.t(), [map()]) :: TypeSafeAPI.Client.t()


      


Stubs the models endpoint. Each entry needs a :name; :description and
:release_date are optional.
Replaces whatever list this client served before, and leaves its other stubs
alone.
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          @spec typesafe_stubs(map()) :: :ok


      


An ExUnit setup callback: setup :typesafe_stubs.
Makes stubs private to async tests and shared otherwise.

  


        

      


  

    
TypeSafeAPI.Application 
    



      
Starts the one process this library owns: a Task.Supervisor named
TypeSafeAPI.TaskSupervisor, used by TypeSafeAPI.FanOut.
It exists so fan-out tasks are supervised rather than linked to the caller.
A task that raises then comes back as one failed outcome instead of taking
the calling process down with it. Nothing else runs here, and nothing else
in the library needs the application to be started.

      




  

    
TypeSafeAPI.JSON.OrderedObject 
    



      
A JSON object that encodes its pairs in the order given.
Elixir maps do not preserve insertion order at any size. The API treats a
Choice question's criteria as an ordered list of options (the order is
what the model sees), so Choice criteria travel as this struct rather than
as a map.
JSON.encode!(%TypeSafeAPI.JSON.OrderedObject{pairs: [{"b", 1}, {"a", nil}]})
#=> ~s({"b":1,"a":null})
Keys must be atoms or strings, and new/1 says so at construction rather
than letting a bad key surface from inside the encoder at request time.
Values may be anything JSON can encode.
It is not a map
This is a struct, so is_map/1 returns true for it and map_size/1
returns its field count, not its pair count. Anything that inspects a wire
object generically should use Enum instead: the struct implements
Enumerable over its {key, value} pairs, so Enum.count/1,
Enum.map/2 and Enum.into/2 all work and see the pairs in order.
object = TypeSafeAPI.JSON.OrderedObject.new([{"b", 1}, {"a", 2}])
Enum.count(object)   #=> 2
Enum.into(object, %{}) #=> %{"a" => 2, "b" => 1}
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          @spec new([{atom() | String.t(), term()}]) :: t()


      


Wraps a list of {key, value} pairs.
Raises ArgumentError for an element that is not a two-element tuple, or a
key that is not an atom or a string.
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Request-side registry of caller-supplied keys, so answers come back under
the keys you sent.
JSON object keys are strings. Elixir callers usually prefer atoms
(dept: TypeSafeAPI.choice(...), billing: "..."). Converting response
strings back with String.to_atom/1 would let a hostile or buggy response
grow the atom table, so this library never does that. Instead it records
every question id and Choice option key as given before the request goes
out, and looks the wire strings up in that record when decoding.
Keys that were atoms come back as atoms. Keys that were strings come back
as strings. A wire key this registry has never seen comes back as the string
the API sent.
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        Records the question ids and Choice option keys of a normalized question list.
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        Reads key (an atom) from a map that a caller may have keyed with atoms or
strings. Returns nil for anything that is not a map.
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        Restores the caller's question id for a wire id. Unknown ids are returned
as the wire string.
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        Restores the caller's Choice option key for a wire option under a wire
question id. Unknown options are returned as the wire string.
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        Converts a caller key to its wire form. Atoms become strings; strings pass
through. Anything else is an ArgumentError, since the API needs a string.
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A caller-supplied key: an atom or a string.
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          @type t() :: %TypeSafeAPI.Keys{
  ids: %{required(String.t()) => key()},
  options: %{required(String.t()) => %{required(String.t()) => key()}}
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          @spec build([{key(), TypeSafeAPI.Question.t()}]) :: t()


      


Records the question ids and Choice option keys of a normalized question list.
Takes [{id, question_struct}] where id is an atom or string.
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          @spec get(term(), atom()) :: term()


      


Reads key (an atom) from a map that a caller may have keyed with atoms or
strings. Returns nil for anything that is not a map.
The atom key wins when both are present. A key whose value is false or
nil is still a key that is present, so it is returned as-is rather than
falling through to the string key.
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          @spec id(t(), String.t()) :: key()


      


Restores the caller's question id for a wire id. Unknown ids are returned
as the wire string.
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          @spec option(t(), String.t(), String.t()) :: key()


      


Restores the caller's Choice option key for a wire option under a wire
question id. Unknown options are returned as the wire string.
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          @spec wire(key()) :: String.t()


      


Converts a caller key to its wire form. Atoms become strings; strings pass
through. Anything else is an ArgumentError, since the API needs a string.
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