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TypeSafeSDK
Machine intelligence that returns values your Elixir program can actually use.
typesafe_sdk is the Elixir SDK for TypeSafe AI and its first System One model, Jev.
TypeSafe evaluates structured state against typed questions and returns probabilistic answers directly:
structured state
      +
typed questions
      │
      ▼
     Jev
      │
      ▼
typed probabilistic answers
In Elixir (after completing Installation, run the examples in iex -S mix; later snippets reuse earlier bindings):
alias TypeSafeSDK.{Choice, Noul, Score}

questions = %{
  billing: %Noul{
    instructions: "Is this customer contacting us about billing?"
  },

  department:
    Choice.new(
      %{
        "billing" => "Payments, invoices, refunds, and charges",
        "technical" => "Bugs, outages, or product failures",
        "account" => "Authentication or account management"
      },
      instructions: "Which team should handle this?"
    ),

  urgency:
    Score.new(
      ["Can wait", "Soon", "Today"],
      instructions: "How urgently does this need attention?"
    )
}

{:ok, result} =
  TypeSafeSDK.system_one(
    TypeSafeSDK.new_client(),
    %{
      "subject" => "Charged twice",
      "message" => "I see two charges for the same order. Please fix this today."
    },
    questions
  )

result.answers["billing"].noul
result.answers["department"].choice
result.answers["department"].probabilities
result.answers["urgency"].score
Responses return typed structs directly, without prompt engineering or JSON extraction layers.

Why this is interesting
For most of machine learning's history, putting intelligence into software has meant choosing between two very different approaches.
The classic classifier
Train a model for one known task:
                 training data
                      │
                      ▼
text ──────► classifier ──────► label
Spam detection, sentiment, support-queue routing, or fraud classification.
For a fixed task, evaluate a classifier against your accuracy, latency, and operating-cost requirements.
But every new semantic question tends to become another modeling project:
collect labels
    ↓
define taxonomy
    ↓
train / fine-tune
    ↓
evaluate
    ↓
calibrate
    ↓
deploy model
    ↓
version model
    ↓
repeat for the next question
Then BERT changed the economics
BERT made pretrained language representations reusable across downstream tasks.
Pretrained encoders made it possible to attach task-specific output heads to shared representations:
                     fine-tuning
                         │
                         ▼
text ──────► pretrained encoder ──────► task head ──────► label
That was a major advance.
But the task itself was still generally fixed at training time.
A classifier fine-tuned to identify fraud does not suddenly become a calibrated urgency model because your application supplied:
"How urgent is this issue?"
And a three-class classifier does not ordinarily become a 37-way business-specific router because the label set changed at runtime.
The representation became reusable; a fine-tuned classification head still defined the deployed output labels.

Then LLMs made the task dynamic
Generative LLMs changed that.
Now the application could supply the task itself:
state
 +
instructions
     │
     ▼
    LLM
     │
     ▼
 arbitrary generated text
One sufficiently capable model could classify, judge, extract, route, score, compare, and reason about questions that had never been defined when the model was trained.
That is an extraordinary capability.
But the interface is still fundamentally a text generator.
Software frequently has to turn:
"I believe this customer should probably be routed to billing..."
back into:
:billing
Structured-output and JSON-schema systems improve this enormously, but conceptually the underlying model is still performing autoregressive generation and software is constraining the resulting string into a machine-usable shape.
That makes perfect sense when you want the model to write something.
It is less obviously ideal when all your program needed was:
true
or:
:billing
or:
%{
  level: 2.31,
  confidence: 0.94
}

System One models take the other branch
TypeSafe's thesis is that there is another useful category of machine intelligence:
Models designed to evaluate structured decisions directly inside application software.

Jev is TypeSafe's first public System One Model.
TypeSafe describes its System One approach and training approach as using:
	a model designed for structured decisions,
	parallel evaluation of independent questions,
	Reinforcement Learning for Calibrated Decisions (RLCD),
	typed outputs,
	probabilities for all three primitives, with separate confidence fields on Choice and Score answers.

Traditional token-generation workflow:
state
  │
  ▼
generate token
  │
  ▼
generate token
  │
  ▼
generate token
  │
  ▼
parse resulting string
the conceptual interface is:
                         ┌──► Noul  ───► probability
                         │
state + questions ──► Jev├──► Choice ──► distribution + confidence
                         │
                         └──► Score ───► score + distribution + confidence
The questions and output domains are supplied at runtime.
One call can ask multiple independent semantic questions.
The result is already shaped for software.
That is the primitive typesafe_sdk brings to Elixir.

Why not just fine-tune BERT?
Sometimes you absolutely should.
If you have:
	one stable classification task,
	a large representative labeled dataset,
	a fixed label space,
	known deployment conditions,
	the ML infrastructure to train and operate the model,
	and no need to redefine its semantics dynamically,

a fine-tuned encoder can be an excellent engineering solution.
Task-specific classifiers remain well-suited for fixed taxonomies. System One applies when question criteria and label sets are defined dynamically by the application per request.
Consider a system that needs all of these:
Is this request fraudulent?

Which of these 17 internal workflows applies?

How urgent is the situation?

Does this message contradict the account history?

Is the customer actually requesting cancellation?

Which of these dynamically supplied candidates best matches this record?
With conventional fine-tuning, those can become several datasets, heads, models, calibration exercises, deployments, and maintenance surfaces.
With System One, the application expresses them as questions.
workflows = %{"refund" => "Return a payment", "support" => "Resolve a product issue"}

%{
  fraud: %Noul{instructions: "Is this request likely fraudulent?"},

  workflow:
    Choice.new(workflows,
      instructions: "Which workflow best matches the current state?"
    ),

  urgency:
    Score.new(
      ["Routine", "Important", "Urgent", "Immediate"],
      instructions: "How urgently should this be handled?"
    )
}
That is a fundamentally different developer experience.
In this programming model, it acts as a general semantic decision primitive.

Is this actually new?
The ingredients have deep lineage.
None of these ideas appeared from nowhere:
statistical classifiers
        │
        ▼
neural classifiers
        │
        ▼
pretrained encoders / BERT
        │
        ▼
instruction-following LLMs
        │
        ▼
function calling / JSON schema / structured outputs
Probability distributions, confidence calibration, discriminative classification, and typed schemas are established techniques.
What TypeSafe calls a new model class is the combination and optimization target:
general semantic understanding
        +
runtime-defined questions
        +
runtime-defined output domains
        +
typed answers by construction
        +
explicit probability / confidence
        +
parallel evaluation of independent questions
        +
training optimized for calibrated decisions
This suggests the following conceptual comparison; latency and cost depend on the implementation and workload:
TASK-SPECIFIC CLASSIFIER                 GENERATIVE LLM

fixed question                           arbitrary question
fixed output head                        arbitrary strings
task-dependent latency                   task-dependent latency
easy to consume                          requires output control
requires task training                   no task-specific training

                    \                   /
                     \                 /
                      \               /
                       ▼             ▼

                       SYSTEM ONE

                  arbitrary questions
                   bounded answers
                probabilistic outputs
                 software-native API
Whether “System One Model” becomes a durable new category is something the broader field will determine.
The practical distinction is the programming model: runtime questions with bounded, typed answers.

Decomposing application logic and semantic judgment
Applications can separate deterministic logic from semantic judgment:
                         ┌──────────────────────┐
                         │      application     │
                         │       state          │
                         └──────────┬───────────┘
                                    │
              ┌─────────────────────┴─────────────────────┐
              │                                           │
              ▼                                           ▼
     deterministic code                          semantic questions
     dates / arithmetic                          intent
     database facts                              ambiguity
     permissions                                 similarity
     exact comparisons                           urgency
     known invariants                            qualitative judgment
              │                                           │
              │                                           ▼
              │                                          Jev
              │                                           │
              └─────────────────────┬─────────────────────┘
                                    ▼
                              ordinary code
                                    │
                         branch / route / score
TypeSafe's workflow guidance structures semantic questions as focused nodes within the application's broader compute graph, keeping supervision and state management in ordinary software.

Why speed changes what you can build
TypeSafe describes System One as designed for fast, structured decisions, with independent questions evaluated in parallel. Benchmark end-to-end latency and cost against your own workload; this SDK does not guarantee a latency range.
But if the latency/cost profile holds for a use case, it changes where semantic inference can sit.
A multi-second generative call encourages:
big request
    ↓
big model call
    ↓
big answer
Cheap, low-latency decisions encourage:
question
question
question
question
question
question
    │
    ▼
ordinary program
That opens a different design space:
	high-frequency routing,
	semantic filtering,
	ranking,
	real-time UI decisions,
	event-stream enrichment,
	agent and workflow evaluation,
	large-scale document/data processing,
	uncertainty-aware automation,
	semantic feature generation,
	and decisions deep inside ordinary application code.

Alongside intelligence per request, consider intelligence per second, per dollar, per branch in the program.

The three primitives
typesafe_sdk exposes the three question families currently provided by the live System One API.
Noul
A probabilistic yes/no semantic predicate.
%Noul{
  instructions: "Is this message requesting a refund?"
}
Conceptually:
P(true | state, question)
Useful for:
	conditions,
	detection,
	semantic flags,
	gates,
	fuzzy predicates.


Choice
Choose among an explicit set of alternatives.
Choice.new(
  %{
    "billing" => "Payments, invoices, charges, or refunds",
    "technical" => "Product bugs, outages, or failures",
    "account" => "Authentication and account administration"
  },
  instructions: "Which department best matches this request?"
)
The response includes the selected choice and its probability distribution.
Useful for:
	routing,
	classification,
	candidate selection,
	intent resolution,
	policy categorization.


Score
Evaluate something along an ordered scale.
Score.new(
  [
    "Routine",
    "Important",
    "Urgent",
    "Immediate"
  ],
  instructions: "How urgent is this situation?"
)
Useful for:
	severity,
	priority,
	quality,
	relevance,
	confidence-like domain judgments,
	continuous decision thresholds.

The SDK requires a nonempty list of score criteria; the committed OpenAPI schema specifies minItems: 1. The provenance guide records a stricter two-level server requirement, but that is not the SDK or schema rule.
Question reference
This table describes the retained wire-oriented structs in TypeSafeSDK; their instructions field is optional and defaults to nil. Enforced keys require presence, not strict semantic validation. New code can use the TypeSafeSDK.Question.* constructors described below: Choice requires 2..255 options and Score requires 2..10 levels.
	Question	Enforced keys	Optional fields	Criteria
	Noul	None	instructions, criteria	Map such as %{"true" => "Unauthorized activity", "false" => "Legitimate activity"}; descriptions are optional
	Choice	criteria	instructions	Map of label to description or nil; a choice without a description is interpreted by its name alone
	Score	criteria	instructions	Nonempty ordered list; position determines the level, starting at zero

Descriptions and instructions can also contain JSON-compatible objects or arrays where the schema permits them. Raw question maps need a nonempty string "type"; choice and score maps also need "criteria". Extra raw fields are preserved. At least one question is required.
Answer reference
	Struct	Wire values and additive semantic fields
	TypeSafeSDK.NoulAnswer	noul: numeric P(true), from 0 to 1. Also retains id and raw; there is no separate wire confidence
	TypeSafeSDK.ChoiceAnswer	choice: selected label; confidence: certainty from 0 to 1; probabilities: map of labels to probabilities. Semantic calls restore caller option keys and add id, raw, and option_order
	TypeSafeSDK.ScoreAnswer	score: probability-weighted expected level, possibly between integers; confidence: certainty from 0 to 1; legend: level descriptions; probabilities: level probabilities. Both maps use integer keys starting at 0. Also retains id, raw, level, label, description, levels, and rubric


Installation
Requires Elixir ~> 1.18. The repository and CI pin Erlang/OTP 28.3.1 and Elixir 1.19.5-otp-28 in .tool-versions; no broader OTP test matrix is declared. The 0.4.0 release preserves the two generated API operations and layers semantic evaluation, bounded OTP integration, and richer observability on top; it does not add a provider streaming API.
Add the dependency to your application's mix.exs:
def deps do
  [
    {:typesafe_sdk, "~> 0.4.0"}
  ]
end
Then:
mix deps.get

This source tree targets TypeSafeSDK 0.4.0. The Hex dependency above selects this release. Pristine ~> 0.4.0 is required; do not downgrade it to the 0.3 runtime line. Source-checkout maintenance tools need the contributor setup below. See HANDOFF.md for the verification and release status of this change set.
For the default TypeSafe service, get an API key from the TypeSafe dashboard, following the official quick start. For another TypeSafe-compatible provider, use the deployment URL, credential, and model ID issued for that provider. Do not send one provider's credential to a guessed third-party host.
Endpoint switching is a first-class client option:
client =
  TypeSafeSDK.new_client(
    api_key: provider_key,
    base_url: "https://provider.example/deployments/my-typesafe-root",
    model: "provider-model-id"
  )
The base URL is the root before the generated /v1/models and /v1/systemone paths. Path prefixes are preserved. The endpoint must implement TypeSafe's operation/request/response and bearer-auth contract; an arbitrary OpenAI-compatible endpoint is not automatically compatible.
For environment-driven host configuration:
export TYPESAFE_API_KEY='credential-issued-for-this-endpoint'
export TYPESAFE_BASE_URL='https://provider.example/deployments/my-typesafe-root'
export TYPESAFE_DEFAULT_MODEL='provider-model-id'

# Your host application's config/runtime.exs
import Config

config :typesafe_sdk,
  api_key: System.fetch_env!("TYPESAFE_API_KEY"),
  base_url: System.get_env("TYPESAFE_BASE_URL", "https://api.typesafe.ai"),
  default_model: System.get_env("TYPESAFE_DEFAULT_MODEL", "jev-latest")
A dependency's config/runtime.exs does not configure its host application. Runtime library modules do not read operating-system environment variables themselves; configuration enters through explicit client options or host application config. Blank/invalid explicit endpoint or model values fail rather than silently falling back to another provider.
The default transport is Pristine.Adapters.Transport.Finch, with transport_opts: []. With Pristine 0.4.0, normal application startup is sufficient: a host does not need its own Finch pool or custom transport options. TypeSafe relies on the Pristine 0.4 transport contract for this behavior; run the real-environment gates in HANDOFF.md before release.

0.4.0 OTP composition, answer telemetry, and recursive decisions
0.4.0 is additive: the generated API and Pristine runtime boundary remain unchanged.
It adds a narrow primary-value projection, one privacy-safe telemetry event per
validated answer, executable architecture boundaries, and an opt-in bounded OTP
server facade.
{:ok, response} = TypeSafeSDK.evaluate(client, state, prepared)

TypeSafeSDK.Response.values(response)
# => %{urgent: 0.91, team: :billing, severity: 1.7}
[:typesafe_sdk, :answer] events carry only confidence/distribution shape and
structural correlation (answer_type, question ordinal, model/request ID, and
Prepared fingerprint). They do not include state, question text/IDs, selected
labels, Noul direction, Score values, bodies, headers, credentials, or opaque OTP
tags.
For process-oriented applications, TypeSafeSDK.OTP.Server lets ordinary
GenServer callbacks start semantic work without blocking the server. The host
application supplies the Task.Supervisor; max_in_flight bounds pending work;
Pristine still owns HTTP/retry/cancellation execution. No global SDK process is
started.
See the 0.4 migration guide,
bounded OTP integration, and
recursive decision patterns.

0.3.0 runtime controls and semantic contracts
0.3.0 keeps the 0.2 semantic defaults and adds production controls without
turning TypeSafe into an HTTP runtime. Pristine ~> 0.4.0 remains responsible
for transport execution, retries, rate limiting, circuit breaking and verified
physical unary cancellation.
cancel = Pristine.Cancellation.new()

{:ok, response} =
  TypeSafeSDK.evaluate(client, state, prepared,
    cancellation: cancel,
    max_request_bytes: 262_144,
    response_contract: [
      on_unknown_answer: :error,
      allowed_models: ["jev-2026-09"]
    ]
  )

TypeSafeSDK.Response.metadata(response)
TypeSafeSDK.Prepared.fingerprint(prepared)
Inspect cancellation support without a request:
TypeSafeSDK.RuntimeCapabilities.report(client).runtime
# unary_cancellation: %{status: :supported | :unsupported | :unverified}
# cancellation_cleanup: %{status: :supported | :unsupported | :unverified}
Cancellation uses the exact Pristine.Cancellation token. When the configured
Pristine transport advertises verified cancellation, the local unary HTTP
operation is physically terminated and cleaned up. This cannot prove that the
remote service never received or began processing the request and cannot undo
remote side effects.
Prepared values now support keys/1, put/3, delete/2, take/2 and
merge/2. Every composition rebuilds through semantic validation and recomputes
a versioned typesafe-prepared-v1:<sha256> fingerprint. Fingerprints cover the
ordered semantic/wire question contract and deliberately exclude credentials,
retry/cancellation state, concurrency and telemetry.
Retry maps supplied per call inherit omitted fields from the client policy;
retry: false still disables retries explicitly. TypeSafe performs only this
configuration merge—Pristine executes and classifies retries, including
cancellation during retry waits.
See the 0.3 migration guide and
runtime controls for request-byte budgets, strict
response contracts, batch cancellation, exact model helpers, safe metadata and
the cancellation/replay ambiguity boundary.

The 0.2.0 semantic API
The wire API remains available. New integrations can use validated, ordered
questions and receive the same public response types enriched with their original
Elixir keys, labels, distributions and request metadata.
client = TypeSafeSDK.new_client()
questions = TypeSafeSDK.prepare!(
  urgent: TypeSafeSDK.noul("Does this need immediate attention?"),
  team: TypeSafeSDK.choice("Which team should handle this?",
    billing: "Invoices and payments", technical: "Failures and outages"),
  severity: TypeSafeSDK.score("Business impact?", [
    {"Low", "Cosmetic; a workaround exists"}, {"High", "Blocking core work"}
  ])
)
{:ok, response} = TypeSafeSDK.evaluate(client, "Our production integration is down", questions)
team = TypeSafeSDK.Response.fetch!(response, :team)
team.choice                                  # caller atom, not an invented atom
TypeSafeSDK.Answer.Choice.ranked(team)
TypeSafeSDK.Answer.Choice.margin(team)
TypeSafeSDK.Answer.Score.expected_level(response.answers.severity)
TypeSafeSDK.Answer.Score.max_level(response.answers.severity)
TypeSafeSDK.Answer.gate(team, act: 0.90, review: 0.70)
The gate thresholds above are illustrative application policy, not a calibration
or safety guarantee. A rounded expected score need not be the most probable
level. Choice margin and provider confidence are different quantities.
Strict evaluation checks the answer against the question actually sent: IDs,
types, selected options, distribution domains/sums, Score bounds and rubric
indices. Caller keys restore through finite registries, never by atomizing
remote text. Unknown future answer types remain in raw data and
unknown_answers; applications must handle the absence of a typed answer.
Prepared sets cache validated question JSON. evaluate_stream and
evaluate_many add bounded supervised concurrency, indexed results, explicit
timeout budgets and cleanup on early halt. TypeSafeSDK.Test scripts actual
transport responses while preserving production serialization/retries/decoding.
Semantic telemetry adds model, usage and request outcomes without automatically
exporting state, questions, bodies or credentials.
The release also includes self-contained JSON Schema export/verification,
explicit runtime-capability auditing, an opt-in live-capture workflow and a
runnable labeled evaluation harness that separates model judgment from routing
policy. Transport-wide queues, streaming body caps and physical cancellation
are not fabricated SDK guarantees: missing runtime capabilities report unverified.
See migration, semantic questions,
answers, batching,
testing, and evaluating decisions.

Quick start: retained wire API
alias TypeSafeSDK.{Choice, Noul, Score}

client = TypeSafeSDK.new_client()

state = %{
  "customer_tier" => "enterprise",
  "subject" => "Charged twice",
  "message" => "I see two charges of $49 for the same order. Please fix this ASAP."
}

questions = %{
  billing: %Noul{
    instructions: "Is this issue about billing?"
  },

  department:
    Choice.new(
      %{
        "billing" => "Payments and invoices",
        "technical" => "Bugs and outages",
        "account" => "Account and authentication"
      },
      instructions: "Which team should handle this?"
    ),

  urgency:
    Score.new(
      ["Can wait", "Soon", "Today"],
      instructions: "How urgent is this?"
    )
}

{:ok, result} =
  TypeSafeSDK.system_one(
    client,
    state,
    questions
  )
Read the typed results:
result.answers["billing"].noul
result.answers["department"].choice
result.answers["department"].probabilities
result.answers["department"].confidence
result.answers["urgency"].score

result.model
result.usage.input_tokens
result.request_id
Response reference
	Struct	Fields
	TypeSafeSDK.SystemOneResponse	model, usage, answers, request_id, raw_http_response, raw, unknown_answers, retries, elapsed_ms, runtime_elapsed_ms, batch_index
	TypeSafeSDK.Usage	input_tokens, output_tokens; either can be nil
	TypeSafeSDK.ListModelsResponse	models, request_id, raw_http_response, raw, retries, elapsed_ms
	TypeSafeSDK.ModelMetadata	name, description, release_date (strings)

TypeSafeSDK.SystemOneResponse.nouls/1, choices/1, and scores/1 return maps filtered by answer type. Both response modules provide request_id!/1 and raw_http_response!/1, which raise a configuration error if metadata is unavailable. The corresponding fields can be nil; a raw HTTP response is a %Pristine.Response{}. TypeSafeSDK.Response delegates these accessors and adds fetch/2 and fetch!/2, which use exact caller keys. Semantic elapsed_ms includes local validation and decoding; runtime_elapsed_ms retains Pristine timing. Batch indexes are zero-based, and errors store their index in details.batch_index.
The official default service uses Bearer authentication at https://api.typesafe.ai.
For any selected TypeSafe-compatible base URL, POST /v1/systemone evaluates
questions and GET /v1/models lists models beneath that root (including any path
prefix). Use the selected provider's credential and model ID. A state may be a
string, object, or array.
The default model is:
jev-latest
You can inspect currently available models:
{:ok, available} = TypeSafeSDK.list_models(client)

Enum.map(available.models, & &1.name)

One call, many judgments
A particularly important property of the API is that the application does not need to collapse a workflow into one giant prompt.
questions = %{
  fraud: %Noul{
    instructions: "Does this interaction show evidence of fraud?"
  },

  intent:
    Choice.new(
      %{
        "refund" => nil,
        "cancel" => nil,
        "support" => nil,
        "purchase" => nil
      },
      instructions: "What is the customer's primary intent?"
    ),

  urgency:
    Score.new(
      ["Low", "Medium", "High", "Critical"],
      instructions: "How urgent is the situation?"
    )
}
Each result remains individually addressable; your program decides what those observations mean together. Call the API with the new questions before applying the policy:
{:ok, result} = TypeSafeSDK.system_one(client, state, questions)

cond do
  result.answers["fraud"].noul >= 0.90 ->
    :manual_review

  result.answers["urgency"].score >= 2.5 ->
    :priority_queue

  result.answers["intent"].choice == "refund" ->
    :refund_workflow

  true ->
    :normal_queue
end
The intelligence supplies evidence; the application owns behavior.

Probabilities are part of the API
A hard classification throws information away.
These are very different situations:
billing = 0.51
billing = 0.99
even if both ultimately produce:
billing = true
Answers expose probability distributions and confidence scores alongside predicted values.
That enables policies such as:
confidence = result.answers["intent"].confidence

cond do
  confidence >= 0.98 ->
    :automate

  confidence >= 0.80 ->
    :light_review

  true ->
    :escalate
end
The thresholds are determined by your application policy. High model confidence reflects calibration, not guaranteed correctness.
For Noul, use its probability directly; only Choice and Score have a separate confidence field.

Semantic and structural validity
There are two distinct failure classes:
1. STRUCTURAL FAILURE

"I asked for one of three values and received malformed output."

2. SEMANTIC FAILURE

"The model returned a valid value, but it was the wrong judgment."
TypeSafe describes System One as returning structured answers directly. The SDK validates received data and returns a response-validation error if payloads are malformed.
A schema-valid response may still contain an incorrect semantic judgment. The SDK exposes probability distributions and confidence metrics so applications can evaluate calibration and enforce their own decision thresholds.

Raw and forward-compatible questions
Typed Elixir helpers cover the current Noul, Choice, and Score primitives.
Raw question maps are also accepted:
%{
  custom: %{
    "type" => "future_question_type",
    "instructions" => "Evaluate this according to the new primitive",
    "future_field" => true
  }
}
This preserves unknown question types and additional fields so the SDK does not unnecessarily block compatible API evolution.
Unknown response answer types are skipped with a Logger warning rather than dynamically creating atoms or pretending they match known structures. Check that a named answer exists before accessing its fields when using future question types.
Score legend and probability keys are normalized to integer keys in Elixir.

Configuration
Create a reusable client:
client =
  TypeSafeSDK.new_client(
    api_key: System.fetch_env!("TYPESAFE_API_KEY"),
    timeout: 10,
    retry: [max_retries: 2]
  )
Per-call behavior can be overridden:
TypeSafeSDK.list_models(
  client,
  timeout: 5,
  retry: false
)
Timeouts and retry backoff values use seconds.
timeout_ms is available when an explicit millisecond value is preferable.
Client and application options
A dependency's config/runtime.exs does not run in its host application. This repository's runtime config maps TYPESAFE_API_KEY, TYPESAFE_BASE_URL, TYPESAFE_DEFAULT_MODEL, and TYPESAFE_LOG_LEVEL only when this repo is the top-level project. Host applications must supply their own mappings or explicit client options.
	Client option	Application key under :typesafe_sdk	Default / units
	:api_key	:api_key	Required nonblank string
	:base_url	:base_url	"https://api.typesafe.ai"; validated HTTP(S) root, path prefix retained, trailing slash removed
	:model	:default_model	"jev-latest"; nonblank provider model ID
	:timeout	None	Positive seconds; default request timeout is 10 seconds
	:timeout_ms	:timeout_ms	10_000 milliseconds; wins over :timeout
	:retry	:retry	Default TypeSafeSDK.RetryPolicy; false disables retries
	:response_contract	:response_contract	Compatibility-preserving contract defaults; semantic calls may override
	:max_request_bytes	:max_request_bytes	nil; optional positive serialized request-byte limit
	:headers	None	%{}; map or list of header pairs
	:transport	:transport	Pristine.Adapters.Transport.Finch
	:transport_opts	:transport_opts	[]
	:runtime_requirements	None	[]; fail closed unless required Pristine transport capabilities are :supported
	None	:log_level	:warn

Use :model in client options and :default_model in application config. Explicit non-nil client values take precedence over config for key, URL, model, and retry. base_url accepts only nonblank http/https roots with a host; URL credentials, query strings, and fragments are rejected so selecting an endpoint cannot accidentally expose secrets or silently fall back. Path prefixes are retained when generated operation paths are appended. Transport options use an explicit value whenever present, including nil; omit them to use defaults.
Per-call precedence
TypeSafeSDK.system_one/4 accepts :model, :timeout, :timeout_ms, :retry, :extra_headers, and :extra_body. TypeSafeSDK.list_models/2 accepts the timeout, retry, and extra-header options. Per-call non-nil timeout/retry values override the client; :timeout_ms wins over :timeout. A truthy per-call :model replaces the client default. A retry map or keyword list merges into the client policy: omitted fields inherit, explicit fields win, and false disables retries for that call.
evaluate / evaluate! accept those System One options plus :probability_tolerance (default 0.02, range 0..0.1), nested :telemetry_metadata, :cancellation, :response_contract, and :max_request_bytes. Their extra_body cannot replace state, questions, or model; question extras cannot replace type, instructions, or criteria. Strict header validation rejects malformed names/values and case-insensitive duplicates. Batch calls additionally accept :max_concurrency, :max_pending, :ordered, :on_error, :task_timeout_ms, and :attempt_timeout_ms; see batching for defaults, units and lifecycle contracts.
See client configuration for more examples.

Retry semantics
Retries provide at-least-once request execution, not exactly-once processing. A
transport failure after submission may occur after the service processed/billed
the evaluation. Local task cancellation cannot undo that remote work.
The SDK preserves the behavior of the upstream TypeSafe Python SDK.
By default it retries:
connection failures
timeouts
HTTP 408
HTTP 429
HTTP 500..599
with:
max retries        2 (up to 3 total attempts)
initial backoff    0.5 seconds, exponential
maximum backoff    5.0 seconds
jitter factor     0.25
total retry budget 30 seconds
Retry-After (seconds or HTTP date) and retry-after-ms are honored by default. retry-after-ms takes precedence when valid.
TypeSafeSDK.RetryPolicy fields are max_retries, backoff_initial, backoff_max, backoff_jitter, http_statuses, respect_retry_after, api_connection_error, api_timeout_error, and timeout. The three boolean flags default to true. The budget field timeout defaults to 30.0 seconds; nil disables that budget. The budget stops another retry when its delay would reach the budget, rather than interrupting an in-flight request.
TypeSafeSDK.RetryPolicy.to_pristine_opts/1 maps max_retries to Pristine's max_attempts. Pristine 0.4.0 passes that value to its handler as a retry count, so the default is two retries after the initial request, without an off-by-one adjustment.
Per-call retry keyword/map values inherit omitted fields from the client policy; explicit fields win. An explicit http_statuses value replaces that field, and retry: false disables retries for the call.
HTTP execution, retry classification, transport, and provider mechanics are supplied by Pristine 0.4.0 rather than duplicated inside this SDK.

Errors
case TypeSafeSDK.system_one(client, state, questions) do
  {:ok, response} ->
    response

  {:error, %TypeSafeSDK.Error{} = error} ->
    %{
      type: error.type,
      status: error.status,
      message: error.message
    }
end
Successful responses retain:
result.request_id
result.raw_http_response
Response-validation failures retain the same HTTP/request metadata when available.
Error reference and raising behavior
%TypeSafeSDK.Error{} fields are type, message, status, body, headers, request_id, retry_after_ms, field_path, path, endpoint, raw_http_response, and details.
The type values include :invalid_request, :task_exit, :runtime_capability, :configuration, :bad_request, :authentication, :permission_denied, :not_found, :unprocessable_entity, :rate_limit, :internal_server, :api_error, :connection, :timeout, and :response_validation. HTTP 400/401/403/404/422/429 map to their dedicated types; statuses >= 500 map to :internal_server; other unsuccessful statuses map to :api_error.
HTTP 422 validation bodies contain a detail list whose entries have loc, msg, and type, optionally input and ctx. The SDK retains the body and formats field paths and messages into the error message, along with endpoint, status, and request ID when available.
The tuple convention applies to request results, not all invalid arguments:
	TypeSafeSDK.new_client/1 raises a configuration error if no API key is available; invalid timeout/retry configuration can also raise.
	Legacy system_one question normalization failures return {:error, %TypeSafeSDK.Error{type: :configuration}}.
	On the legacy wire API, non-map, non-nil extra_body raises ArgumentError. Non-keyword option lists raise ArgumentError in list_models; system_one can instead raise FunctionClauseError while processing them. Non-list options can also fail operation guards.

Strict Question.*.new, prepare, and evaluate return local validation errors
with type :invalid_request, a component-list path, display field_path, and
structured details. Top-level noul/choice/score, new!, prepare!,
evaluate!, and system_one! raise on failure. Shared invalid batch options or
questions raise before enumeration even with on_error: :collect. Per-input
batch errors retain their input index; worker timeouts use :timeout with
details.scope == :batch, while worker exits use :task_exit.
TypeSafeSDK.Error.retryable?(error, client.retry) checks policy eligibility;
retry_after(error) returns milliseconds or nil. Neither promises remaining
attempts or exactly-once execution. See retry ambiguity.
This local validation example makes no HTTP request:
validation_client = TypeSafeSDK.new_client(api_key: "local-validation-only")
{:error, %TypeSafeSDK.Error{type: :configuration, message: message}} =
  TypeSafeSDK.system_one(validation_client, "state", %{})
IO.puts(message)
See errors and retries.

Request customization
The retained low-level system_one/4 parity surface shallow-merges extra_body last, so legacy callers can intentionally replace state, model, or questions. The strict semantic evaluate/4 surface does not allow those three protected fields to be overridden through extra_body; use the declared state, Prepared questions, and model: option instead.
extra_headers may add custom headers. Both it and client headers remove these protected names case-insensitively: Authorization, Accept, Content-Type, User-Agent, X-TypeSafe-SDK, X-TypeSafe-Runtime, and X-TypeSafe-Retry-Count. Extra body keys become strings; nil means no extra body.
mix run examples/live_runtime_controls.exs exercises both behaviors through the real API while test/typesafe_sdk/runtime_test.exs asserts the exact serialized body/header contract.

Live examples
Live examples use the selected TypeSafe-compatible endpoint, not a fixed vendor URL. With no overrides, the SDK defaults remain https://api.typesafe.ai / jev-latest. To switch providers for the complete walkthrough:
export TYPESAFE_API_KEY='credential-issued-for-this-endpoint'
export TYPESAFE_BASE_URL='https://provider.example/deployment-root'
export TYPESAFE_DEFAULT_MODEL='provider-model-id'
bash examples/run_all.sh

Every advertised live script forces Pristine's real HTTP adapter, has no fixture/offline fallback, and prints the selected endpoint/model without printing the API key. Retries are disabled by default. The default runner has a bounded 63-request upper limit; conditional branches can use fewer calls.
mix run examples/live_evaluation.exs
mix run examples/live_semantic.exs
mix run examples/live_composition_contracts.exs
mix run examples/live_runtime_controls.exs
mix run examples/live_batching.exs
mix run examples/live_observability.exs
mix run examples/live_decision_patterns.exs
mix run examples/live_otp_server.exs
mix run examples/live_recursive_decisions.exs

The catalog maps all public 0.2-0.4 capabilities to runnable coverage and labels honest test-only exceptions such as TypeSafeSDK.Test, future unknown answer types, deterministic overload/race failures, codegen freshness, and architecture gates. The evaluation CLI and live recorder also accept explicit --base-url / --model overrides that win over environment defaults.
See the complete live example catalog for endpoint compatibility requirements, exact request bounds, failure/cancellation semantics, and the feature matrix. The evaluation workflow documents dataset contracts and CLI precedence.

Tests
The repository includes semantic, relational, consumer-fixture, batch-lifecycle,
privacy, schema, evaluation-workflow, endpoint-selection, and OTP lifecycle tests.
The complete 0.4.0 implementation/live/package release-candidate evidence is recorded
in the verification record.
For ordinary non-live source handoff, run bash scripts/check_handoff.sh. For a
release candidate, use the repository-only resumable scripts/release_qc.sh procedure documented
in PUBLISHING.md;
it separates offline, package dry-run, explicitly billable live, and exact-push-CI
gates so a late live-example failure can resume without replaying already-passed calls.
The standard test suite does not call the live TypeSafe API:
mix test

Live tests are explicit and opt-in because evaluation requests may be billable:
mix test --only live

or:
mix test --include live

with TYPESAFE_API_KEY configured.

API provenance and generation
This SDK is a ground-up Elixir port of the TypeSafe Python SDK 0.6.0, reviewed against the live TypeSafe OpenAPI schema.
The committed OpenAPI snapshot was fetched from:
https://api.typesafe.ai/openapi.json
on 2026-09-16.
The provider surface is generated through PristineCodegen, while Elixir-specific ergonomics live in handwritten modules. For a source checkout, first select the maintenance tools as described below; refresh intentionally and review the resulting schema and generated diffs.
mix deps.get
mix typesafe.prereq
mix typesafe.refresh --project-root .
mix typesafe.generate --project-root .
mix typesafe.verify --project-root .

Generated code lives under:
lib/typesafe_sdk/generated/
and should not be edited manually.
See:
guides/upstream-provenance.md
HANDOFF.md
PUBLISHING.md
for reviewed upstream differences, verification history, and release procedure. Use the provenance guide, repository handoff, and publishing notes; the latter two are not packaged HexDocs extras.
Repository map
	Path	Ownership and purpose
	lib/typesafe_sdk.ex, handwritten lib/typesafe_sdk/*.ex	Public ergonomics, normalization, decoding, configuration
	lib/typesafe_sdk/generated/	Generator-owned; never hand-edit
	codegen/	Build/maintenance tooling, compiled only in dev/test
	priv/upstream/openapi.json	Committed generation source
	priv/generated/	Generated manifests and verification artifacts
	test/, guides/, examples/	Tests, detailed documentation, executable examples

Contributor quickstart and gates
Use .tool-versions. Committed dependencies are ordinary Hex requirements. A checkout also needs the unpublished pristine_codegen and pristine_provider_testkit maintenance tools. CI checks out Pristine at 04ba7b112413591f5cb9260f1d270bbbeb8a0630 and selects those tools through MIX_WORKSPACE_OPS_BOOTSTRAP. The release driver prepares this pinned checkout/bootstrap automatically for each release command. For ad hoc maintenance commands outside scripts/release_qc.sh, reproduce the setup manually from the repository root:
git clone https://github.com/nshkrdotcom/pristine.git .tooling/pristine
git -C .tooling/pristine checkout 04ba7b112413591f5cb9260f1d270bbbeb8a0630
cat > /tmp/typesafe-tools.exs <<'ELIXIR'
defmodule MixWorkspaceOpsBootstrap do
  def dep(committed, project_root) do
    app = elem(committed, 0)
    if app in [:pristine_codegen, :pristine_provider_testkit] do
      opts = if tuple_size(committed) == 3, do: elem(committed, 2), else: []
      path = Path.join([project_root, ".tooling", "pristine", "apps", Atom.to_string(app)])
      {app, Keyword.merge(opts, path: path, override: true)}
    else
      committed
    end
  end
end
ELIXIR
export MIX_WORKSPACE_OPS_BOOTSTRAP=/tmp/typesafe-tools.exs
mix deps.get

The bootstrap delegates eligible dependency source selection to the workspace without hardcoding sibling paths into this SDK. Host apps using the published package do not need these tools: codegen/ is excluded from the package.
For a full generator/runtime handoff, follow AGENTS.md in this order:
	Resolve the required Pristine ~> 0.4.0 runtime and review its cancellation/capability contract.
	mix deps.get
	<code>mix typesafe.prereq</code>
	mix typesafe.refresh --project-root . when validating live upstream parity.
	mix typesafe.generate --project-root .
	mix format --check-formatted
	mix compile --warnings-as-errors
	mix test
	mix test --include live with TYPESAFE_API_KEY (billable service calls).
	mix credo --strict
	mix dialyzer
	mix docs --warnings-as-errors
	mix typesafe.verify --project-root .
	mix hex.build --unpack

CI runs the dependency, prerequisite, generation, static/test, documentation, verification, and package gates; refresh and live tests are separate. <code>mix typesafe.prereq</code> checks runtime capabilities; refresh fetches the upstream schema and regenerates; generate uses the committed source; verify checks committed artifacts; <code>mix typesafe.ir</code> prints the compiled provider intermediate representation. Do not mark a full handoff complete with an applicable gate failing. For release work, prefer bash scripts/release_qc.sh offline, package-dry-run, the explicitly opted-in resumable live command, and github-ci rather than reconstructing the release sequence from shell history. The release driver reads the maintenance pin from .github/actions/setup/action.yml, ensures .tooling/pristine is at that commit, and creates its ignored bootstrap under tmp/release-qc/; callers do not need to pre-export MIX_WORKSPACE_OPS_BOOTSTRAP.
See generation and verification for maintenance details.

Architecture
typesafe_sdk deliberately stays small.
                         Your Elixir Application
                                  │
                                  ▼
                        ┌─────────────────────┐
                        │     TypeSafeSDK     │
                        │                     │
                        │ Client              │
                        │ Noul / Choice/Score │
                        │ response types      │
                        └──────────┬──────────┘
                                   │
                          generated operation
                                   │
                                   ▼
                        ┌─────────────────────┐
                        │      Pristine       │
                        │                     │
                        │ HTTP                │
                        │ retries             │
                        │ provider runtime    │
                        │ transport policy    │
                        └──────────┬──────────┘
                                   │
                                   ▼
                      ┌────────────────────────┐
                      │ TypeSafe System One API│
                      │          Jev           │
                      └────────────────────────┘
The package does not contain:
another HTTP stack
another retry framework
another workflow engine
an agent framework
a prompt framework
a local ML runtime
It is an Elixir-native interface to TypeSafe's structured inference API.

What this unlocks in Elixir
The BEAM is particularly comfortable with small, composable decisions.
A semantic call can participate naturally in:
GenServer
GenStateMachine
Task
Task.Supervisor
DynamicSupervisor
Broadway
GenStage
Phoenix
Oban
ordinary functional pipelines
For example:
routing_questions = %{
  fraud: %Noul{instructions: "Does this interaction show evidence of fraud?"},
  department: Choice.new(%{"billing" => "Payments and charges", "technical" => "Product issues"})
}

with {:ok, evaluation} <- TypeSafeSDK.system_one(client, state, routing_questions),
     false <- evaluation.answers["fraud"].noul >= 0.90,
     "billing" <- evaluation.answers["department"].choice do
  {:route_to_billing, state}
else
  true ->
    {:queue_for_review, state}

  _ ->
    {:route_elsewhere, state}
end
The SDK provides typed semantic operations that integrate into any standard OTP architecture; benchmark latency for your workload.

The bigger idea
Deterministic code readily handles exact conditional checks:
Is x > 5?

Did this row exist?

Does this token have permission?

Did the checksum match?
Qualitative semantic questions traditionally required heuristic rules, custom ML models, or unstructured generative prompts:
Does this customer sound like they are actually trying to cancel?

Is this incident description materially different from the previous one?

Which of these policies best describes what is happening?

Does this explanation appear consistent with the evidence?

How urgent is this situation?
System One allows applications to express these questions as typed function calls with bounded outputs and calibrated probabilities. typesafe_sdk makes that primitive native to Elixir.

Documentation
The 0.4.0 cheatsheet covers strict constructors,
prepared evaluation, uncertainty helpers, batches, tests and contract tools. The
labeled evaluation workflow includes development
and held-out datasets, policy freezing, coverage/error metrics and latency/token reporting.
	Guide index — installation, configuration, API usage, and maintenance.
	Live example catalog — semantic answers, batching, telemetry, decision patterns, both public operations, and the full evaluation workflow.
	Upstream provenance — Python parity and reviewed API schema history.
	Changelog — release history.
	Publishing — package verification and release procedure.
	License — MIT.
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These projects approached the same newly emerging API from different directions, and the overlap between them was useful signal: an Elixir SDK should do more than reproduce the HTTP wire format. It should make typed probabilistic decisions natural to construct, inspect, validate, test, compose, and evaluate in ordinary Elixir programs.
TypeSafeSDK synthesizes ideas inspired by that work into its own architecture rather than copying any of those clients wholesale. In particular, it retains its generated OpenAPI contract and Pristine-based transport/runtime architecture while building the semantic Elixir layer on top.
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    Getting Started with 0.4.0

Install and select a provider
Add {:typesafe_sdk, "~> 0.4.0"} to your application's dependencies once this
release is published. For a local checkout before publication, use
{:typesafe_sdk, path: "../typesafe_sdk"}. Pristine ~> 0.4.0 owns HTTP
execution, retries, and verified unary cancellation.
The default API root/model are https://api.typesafe.ai and jev-latest. To use
another TypeSafe-compatible deployment, provide the URL, credential, and model
issued for that provider:
export TYPESAFE_API_KEY='credential-issued-for-this-endpoint'
export TYPESAFE_BASE_URL='https://provider.example/deployments/my-typesafe-root'
export TYPESAFE_DEFAULT_MODEL='provider-model-id'

TYPESAFE_BASE_URL is the root before /v1/models and /v1/systemone; path
prefixes are retained. The provider must implement the TypeSafe request/response
and bearer-auth contract. An arbitrary OpenAI-compatible endpoint is not
automatically TypeSafe-compatible. Do not send a credential from one provider to
a guessed third-party host.
Map the environment in your host application's config/runtime.exs:
import Config

config :typesafe_sdk,
  api_key: System.fetch_env!("TYPESAFE_API_KEY"),
  base_url: System.get_env("TYPESAFE_BASE_URL", "https://api.typesafe.ai"),
  default_model: System.get_env("TYPESAFE_DEFAULT_MODEL", "jev-latest")
A dependency's runtime config does not configure its host. Runtime modules in
TypeSafeSDK do not read OS environment values themselves.
For code that should make provider selection explicit, construct the client
directly instead:
client =
  TypeSafeSDK.new_client(
    api_key: provider_key,
    base_url: "https://provider.example/deployments/my-typesafe-root",
    model: "provider-model-id"
  )
Explicit client options win over host config. Blank/invalid endpoint or model
values fail instead of silently falling back to a different provider.
First semantic evaluation
client = TypeSafeSDK.new_client()

questions = [
  urgent: TypeSafeSDK.noul("Does this need immediate attention?"),
  team:
    TypeSafeSDK.choice("Which team owns this request?",
      billing: "Payments and invoices",
      technical: "Bugs and outages"
    ),
  severity: TypeSafeSDK.score("Severity?", ["Routine", "Important", "Blocking"])
]

{:ok, response} =
  TypeSafeSDK.evaluate(client, "The API is down for every customer", questions)

response.answers.team.choice
response.answers.severity.label
response.usage.input_tokens
Atom question/option keys return as the same atoms. String keys remain strings;
unknown remote strings never create atoms. The SDK returns the same
SystemOneResponse struct for both semantic and legacy APIs.
Use Question.Choice.new/3, Question.Noul.new/2 and Question.Score.new/3 for
runtime input that should return validation errors rather than raise. Top-level
helpers and new! constructors raise for invalid programmer-defined questions.
evaluate! and system_one! similarly raise normalized request errors.
Run bash examples/run_all.sh for the complete live walkthrough, or see the
live example catalog for a 0.2-0.4 feature matrix and
alternate-endpoint workflow.
Legacy parity surface
Existing TypeSafeSDK.Noul, Choice and Score constructors remain unchanged.
system_one(client, state, %{q: legacy_question}) still returns string-keyed
answers. Use the 0.3 migration guide for runtime controls and
the 0.2 migration guide when moving legacy application code
to evaluate; do not replace legacy constructor calls with tuple destructuring.
Continue with client configuration,
questions, answers,
batching, testing, the
evaluation workflow, and
runtime controls.


  

    Client Configuration

TypeSafeSDK.Client.new/1 accepts:
	:api_key - required unless materialized into application config
	:base_url - TypeSafe-compatible API root; default https://api.typesafe.ai
	:model - provider model ID; default jev-latest
	:timeout - seconds, matching the Python public API
	:timeout_ms - explicit Elixir/Pristine millisecond form
	:retry - TypeSafeSDK.RetryPolicy, keyword/map options, or false
	:response_contract - semantic response policy
	:max_request_bytes - positive serialized request-byte limit or nil
	:headers - additive default headers; protected protocol headers cannot be overridden
	:transport / :transport_opts - Pristine transport injection points
	:runtime_requirements - required advertised transport capabilities; default []

Alternate TypeSafe-compatible endpoints
Provider selection is ordinary client configuration, not a separate transport
mode:
client =
  TypeSafeSDK.new_client(
    api_key: provider_key,
    base_url: "https://provider.example/deployments/my-typesafe-root",
    model: "provider-model-id"
  )
The base URL is the root before the generated operation paths:
<base_url>/v1/models
<base_url>/v1/systemone
Path prefixes are preserved. A base URL must be a nonblank http or https URL
with a host. URL credentials, query strings, and fragments are rejected. The
selected endpoint must implement TypeSafe's operation/request/response contract
and bearer authentication; “OpenAI-compatible” by itself is not enough. API
keys, model IDs, and supported operations are provider-specific.
This SDK does not guess Cloudflare account/deployment paths or any other
third-party provider configuration. Use a provider's documented deployment URL
and a credential issued for that same endpoint.
Environment and host application config
The Python SDK's environment names are preserved at the configuration boundary:
TYPESAFE_API_KEY, TYPESAFE_BASE_URL, TYPESAFE_DEFAULT_MODEL, and
TYPESAFE_LOG_LEVEL.
Runtime library modules do not read the OS environment directly. Materialize
values in the host application's config/runtime.exs:
import Config

config :typesafe_sdk,
  api_key: System.fetch_env!("TYPESAFE_API_KEY"),
  base_url: System.get_env("TYPESAFE_BASE_URL", "https://api.typesafe.ai"),
  default_model: System.get_env("TYPESAFE_DEFAULT_MODEL", "jev-latest")
A dependency's config/runtime.exs does not configure its host application.
This repository's own config/runtime.exs maps those names only when the
repository is the top-level application.
Precedence for library clients is:
	explicit non-nil client option;
	host application config;
	SDK default.

The executable live examples add an intentional environment layer because they
are command-line entrypoints: explicit CLI/helper option, then TYPESAFE_*, then
host application config/default. Blank explicit environment endpoint/model
settings are errors rather than fallback signals. See
the example catalog.
Client and per-call settings
client =
  TypeSafeSDK.new_client(
    api_key: "your-key",
    model: "jev-latest",
    timeout: 10,
    retry: [max_retries: 2]
  )

TypeSafeSDK.list_models(client, timeout: 5, retry: false)
The default request timeout is 10 seconds. timeout_ms is the explicit
millisecond alternative. Retry backoff and budget options use seconds. Per-call
settings apply only to that request; reuse the client for later calls.
Default :headers and per-call :extra_headers cannot replace protected auth,
accept, user-agent, SDK, runtime, or retry headers. Keep API keys in host secrets
and never commit them in example scripts.
Semantic calls and batch options
evaluate adds telemetry_metadata, probability_tolerance, cancellation,
response_contract, and max_request_bytes. It rejects unknown/duplicate
options and protects state/model/questions against extra_body overrides.
The old system_one call retains its permissive last-write-wins extra_body
behavior.
Per-call retry keyword/map values inherit omitted fields from the client policy;
retry: false disables retries. Per-call max_request_bytes wins over the client
setting; explicit nil disables the client byte budget for that call.
evaluate_many / evaluate_stream add max_concurrency, max_pending,
ordered, on_error, task_timeout_ms and attempt_timeout_ms; see
batching. Task budgets do not change HTTP timeout/retry units.
Runtime capabilities are audited explicitly, never inferred from a batch
concurrency setting; see runtime bounds.
Strict semantic header validation
evaluate validates extra_headers before transport: use a map or list of
atom/string name-value pairs. Names must be HTTP tokens; duplicate
case-insensitive names, control characters and non-stringifiable values produce
path-aware :invalid_request errors. Existing protected headers remain owned by
the client. Duplicate nested retry options are also rejected by the semantic
API. The legacy parity interface keeps its existing header normalization
behavior.
Live verification
All standalone examples honor TYPESAFE_BASE_URL and
TYPESAFE_DEFAULT_MODEL; the evaluation CLI and mix typesafe.record also
accept explicit --base-url / --model options. The runner's real HTTP path is
fixed to Pristine's Finch adapter so endpoint configurability cannot turn a live
example into a fixture transport.
Regression coverage for endpoint precedence, invalid settings, path-prefix
joining, and protected authentication headers lives in
test/typesafe_sdk/live_example_configuration_test.exs,
client_configuration_test.exs, and runtime_test.exs.
See runtime controls and
the 0.3 migration guide for cancellation, response contracts,
request budgets, retry inheritance, model helpers, and stable metadata.


  

    System One and Legacy Wire Questions

For new integrations, use semantic questions and
TypeSafeSDK.evaluate/4. This page documents the retained system_one/4 parity
interface, whose constructors still return legacy structs.
TypeSafeSDK.system_one/4 evaluates text or structured JSON-compatible state and
a nonempty map of named questions.
Noul
%TypeSafeSDK.Noul{
  instructions: "Is this about billing?",
  criteria: %{"true" => "Payments or invoices", "false" => "Unrelated to billing"}
}
Choice
TypeSafeSDK.Choice.new(
  %{"calm" => nil, "frustrated" => nil, "angry" => nil},
  instructions: "What is the tone?"
)
Score
TypeSafeSDK.Score.new(
  ["can wait", "this week", "today"],
  instructions: "How urgent is this?"
)
Raw maps are accepted for forward compatibility as long as "type" is a
nonempty string. Choice and score maps require criteria; the legacy SDK checks only that score criteria are a nonempty list. The committed
OpenAPI minimum is one; the provenance notes record a stricter live server rule.
Strict semantic preparation independently requires 2..10 levels.
Read structured answers
{:ok, response} = TypeSafeSDK.system_one(client, state, questions)

response.answers["billing"].noul
response.answers["tone"].choice
response.answers["tone"].probabilities
response.answers["urgency"].score
response.answers["urgency"].legend
response.usage.output_tokens
Use the string form of the question keys with this parity API. A NoulAnswer contains a probability from
zero to one. A ChoiceAnswer contains the selected option, full probability map,
and confidence. A ScoreAnswer contains a weighted score, level legend,
probabilities, and confidence. Score legend and probability keys are integers;
the first criterion is level zero. Unknown future answer types are skipped in typed answers and retained in raw
and unknown_answers. Both APIs reject invalid probability ranges, negative
usage counts and normalized response-key collisions.
Per-call options
Call options include :model, :retry, :timeout, :timeout_ms,
:extra_headers, and :extra_body. extra_body is a shallow last-write-wins
merge, matching the supplied Python SDK.


  

    Models

List the models available from the endpoint/account selected by the client:
{:ok, %TypeSafeSDK.ListModelsResponse{models: models}} =
  TypeSafeSDK.list_models(client)
Each model is a TypeSafeSDK.ModelMetadata with required name, description,
and release_date fields. Unknown future fields are ignored.
Enum.map(models, & &1.name)

# Select a returned model name for an evaluation:
TypeSafeSDK.system_one(client, state, questions, model: "jev-latest")
The evaluation response reports the model that actually handled the request;
an alias such as jev-latest may resolve to a concrete version on the official
service. Alternate TypeSafe-compatible hosts can expose different model IDs; use a
name returned by that host instead of assuming the default alias exists everywhere.
Response metadata and reproducible evaluation
The model-list response also retains raw JSON, request ID, raw HTTP response,
retry count and elapsed milliseconds. Test.stub_models/3 exercises the same
list-model decoding path. For repeated evaluations, choose a concrete model
version from the list rather than assuming an alias is immutable; record the
actual returned model and request IDs. The bundled evaluation workflow freezes
an observed model with its development policy for held-out runs.
Pure catalog lookup helpers in 0.3
{:ok, response} = TypeSafeSDK.list_models(client)
{:ok, model} = TypeSafeSDK.Models.find(response, "jev")
model = TypeSafeSDK.Models.find!(response.models, "jev")
{:ok, latest} = TypeSafeSDK.Models.latest(response, :all)
find/2 is exact; it does not perform prefix or fuzzy matching and reports
ambiguity. latest/2 uses the structured release_date. Selectors can be
:all, an exact model name, exact model-field keyword/map filters, or a unary
predicate. Invalid dates or an objective latest-date tie fail with an
unordered_model_catalog error rather than guessing from lexical or returned
order.
mix run examples/live_composition_contracts.exs demonstrates exact find/2,
find!/2, and objective latest/2 selection using the real catalog returned by the
selected endpoint. It does not fabricate dated model names when a provider catalog
lacks usable dates or has an ambiguous latest entry.


  

    Errors And Retries

Network/API calls return {:ok, value} or {:error, %TypeSafeSDK.Error{}}.
case TypeSafeSDK.list_models(client) do
  {:ok, response} ->
    Enum.map(response.models, & &1.name)

  {:error, %TypeSafeSDK.Error{type: type, status: status, message: message}} ->
    IO.inspect(%{type: type, status: status, message: message}, label: "API failure")
end
error.type uses these primary values:
	:bad_request (400)
	:authentication (401)
	:permission_denied (403)
	:not_found (404)
	:unprocessable_entity (422)
	:rate_limit (429)
	:internal_server (5xx)
	:api_error for other unsuccessful statuses
	:connection, :timeout, :response_validation, :configuration

The error also preserves status, body, headers, TypeSafe request ID, retry-after
milliseconds, the raw Pristine.Response, and an endpoint string when Pristine
transport metadata provides it. Successful SystemOneResponse and
ListModelsResponse values likewise retain request_id and raw_http_response;
use their request_id!/1 / raw_http_response!/1 accessors when metadata is
required rather than optional.
TypeSafeSDK.RetryPolicy defaults to the supplied Python SDK's public values:
two retries, 0.5-second exponential initial backoff, 5-second cap, 0.25 jitter,
retrying 408/429/5xx plus connection/timeouts, honoring Retry-After, and a
30-second retry budget. The budget includes the first attempt and stops before
a retry delay would reach the limit, preserving the last error. Set timeout: nil
in the retry policy to remove that budget. Zero initial backoff or a zero cap
disables backoff; Retry-After remains effective unless explicitly disabled.
Pristine 0.3.0 status-range prerequisite
The Python SDK retries every HTTP status from 500 through 599. TypeSafeSDK
represents that rule with Pristine 0.3.0's provider-level
status_retry_ranges contract rather than enumerating one hundred integer
overrides or changing Pristine's global defaults. Exact caller-selected HTTP
statuses continue to use exact provider overrides, while the default full 5xx
set compacts to one 500..599 rule.
Per-call RetryPolicy values rebuild the provider profile used for that call,
so replacing http_statuses really changes classification rather than only
changing the backoff loop. respect_retry_after: false also clears Pristine's
classified retry delay for that call.
0.2.0 local errors and policy queries
Strict constructors/preparation/evaluation use :invalid_request, with
error.path component lists, field_path and structured details.
Relational response failures retain :response_validation plus the original HTTP
status/body/headers/request ID. Batch failures add details.batch_index;
worker crashes use :task_exit, and worker timeouts use :timeout with
details.scope == :batch. Missing required runtime guarantees use
:runtime_capability. evaluate! / system_one! raise the normalized error.
TypeSafeSDK.Error.retryable?(error)
TypeSafeSDK.Error.retryable?(error, client.retry)
TypeSafeSDK.Error.retry_after(error) # milliseconds or nil
Retryability describes the error category under a policy, not remaining attempt
budget or an instruction to automatically resubmit exhausted work. Validation
and local batch-lifecycle errors are not classified as transport-retryable.
At-least-once execution and ambiguous failures
Retries can execute an evaluation more than once. A connection failure after
submission does not prove that the server failed to process or bill the request.
The SDK preserves the existing retry defaults; disable retry explicitly when the
risk of replay outweighs resilience. A batch task timeout or local cancellation
also cannot undo a remote operation. Never treat retryability as an exactly-once
execution guarantee, and do not infer total billed tokens from the final
successful response alone. Error bodies/details are available to the caller but
must not be dumped into production telemetry without an explicit privacy review.
0.3.0 retry inheritance and cancellation
Client retry configuration is now inherited structurally by per-call keyword/map
overrides: omitted keys keep the client value, explicit keys win, and retry: false
disables retry for that call. TypeSafe resolves the policy only; Pristine 0.4 owns
attempt execution, backoff, Retry-After handling, result classification and
cancellation-aware retry waits.
cancellation: Pristine.Cancellation.new() is forwarded unchanged to Pristine. A
cancelled operation surfaces as :cancelled, is non-retryable, and remains distinct
from timeout/connection/API errors. Cancellation terminates verified local unary HTTP
work when the configured Pristine transport advertises support, but it is not a
remote rollback or exactly-once guarantee.
TypeSafeSDK.Error.metadata/1 exposes bounded structural diagnostics without raw
bodies, credentials or question/state text.


  

    Semantic Questions and Prepared Sets

evaluate is the strict Elixir interface. system_one remains the Python-parity
escape hatch. Both use generated operations and the same Pristine client.
Constructor contracts
{:ok, q} = TypeSafeSDK.Question.Noul.new("Urgent?", true: "Time-sensitive")
q = TypeSafeSDK.Question.Noul.new!("Urgent?", false: "Routine")
q = TypeSafeSDK.noul("Urgent?", criteria: %{"true" => "Time-sensitive"})

{:ok, team} = TypeSafeSDK.Question.Choice.new("Which team?",
  billing: "Money", technical: "Product")
severity = TypeSafeSDK.score("Impact?", [
  {"Low", "Cosmetic only"}, {"High", %{impact: "Blocking", workaround: false}}
])
Strict Choice accepts 2..255 distinct atom/string options. Pair lists preserve
caller order; maps sort by wire key. Order is carried into JSON, including maps
larger than the small-map representation. Noul accepts only true/false criteria;
explicit criteria: cannot be combined with shorthand true/false options.
Score accepts 2..10 levels in caller order. A {label, description} level becomes
a structured JSON object, retaining the local label for answers.
These are semantic-layer constraints, not changes to committed OpenAPI or the
legacy constructors (whose Score minimum remains one).
Instructions/descriptions accept nonblank strings, JSON maps/lists or nil where
optional. Score levels cannot be nil. JSON objects allow atom/string keys but
reject collisions such as :team and "team". JSON values reject arbitrary
atoms, tuples, structs, PIDs, functions and invalid UTF-8. Nesting is bounded to
64 levels. Structured state is sent as JSON, never stringified as Elixir terms.
Extras, unknown types and validation paths
q = TypeSafeSDK.noul("Is this relevant?", extra: %{future_flag: true})
{:ok, prepared} = TypeSafeSDK.prepare(%{
  "future" => %{"type" => "future_primitive", "instructions" => "Evaluate", "new_field" => 3}
})
Question extra cannot replace type, instructions or criteria. Strict
evaluate similarly prevents extra_body from replacing state, model or
questions. Legacy system_one retains its last-write-wins top-level merge.
Unknown question types remain usable, while unknown answer types remain in raw
response data and unknown_answers rather than being coerced to known structs.
Question.validate/1 returns :ok or {:error, Error}; validate!/1 returns its
input or raises. Constructor/preparation failures use :invalid_request and
carry both error.path components and error.field_path for display. Prefer the
component list when IDs contain dots. Details describe the violated invariant;
validation never converts incoming strings into atoms.
Prepare once
prepared = TypeSafeSDK.prepare!(team: team, severity: severity)
TypeSafeSDK.evaluate(client, "first state", prepared)
TypeSafeSDK.evaluate(client, "second state", prepared)
Preparation validates and JSON-encodes questions once, stores finite identity
registries, and injects only SDK-produced JSON through Jason.Fragment during
subsequent calls. Never construct or mutate Prepared fields directly. Each state
still receives JSON validation; each known answer receives relational checks.
Legacy question structs also work with prepare, subject to strict constraints.
Improper lists are rejected as invalid arrays, keyed collections or Score levels;
they are not forwarded or treated as partially valid input. Response validation
also retains unambiguous path components when an answer ID itself contains dots.
Run mix run examples/live_semantic.exs for a complete live walkthrough.
See the live example catalog for setup and API-call costs.


  

    Answers, Distributions and Explicit Policy

SystemOneResponse is the single public response. evaluate enriches the
existing NoulAnswer, ChoiceAnswer and ScoreAnswer; there is no second result
wrapper. Responses retain raw, unknown_answers, raw HTTP response, request
ID, model, usage, retry count and elapsed time. Semantic elapsed_ms includes
local validation, Pristine execution and decoding; runtime_elapsed_ms retains
Pristine's reported timing. Batch responses also carry zero-based batch_index.
team = TypeSafeSDK.Response.fetch!(response, :team)
{:ok, team} = TypeSafeSDK.Response.fetch(response, :team)
TypeSafeSDK.Response.choices(response)
TypeSafeSDK.Response.nouls(response)
TypeSafeSDK.Response.scores(response)
TypeSafeSDK.Response.values(response)
# => %{urgent: 0.91, team: :billing, severity: 1.7}
Fetch uses exact keys, not atom/string coercion. fetch! lists available IDs in
its KeyError. Raw/parity responses use strings; semantic responses preserve the
caller key type. Every typed answer retains its own raw payload and ID. Response.values/1 is a narrow convenience projection of the primary Noul/Choice/Score value; it omits unknown future answer types and does not replace the enriched answer structs.
Relational validation
Known answers must match requested IDs and types. Choice selections and the
probability-key domain must match submitted options. Score must lie in the
requested range; legend and probability keys must match level indices. All
probabilities/confidence lie in [0,1]. Distribution sums must be within
probability_tolerance (default 0.02, permitted range 0..0.1); values are never
silently renormalized. Tighten to zero when your application requires exact sums
(up to the implementation's floating-point comparison epsilon).
A requested ID missing entirely is an error. An entry with an unknown future
tag is retained/skipped, even for a known question; applications must handle a
missing typed answer in that case. Unexpected known IDs fail. Negative or
noninteger usage counts fail; absent optional usage counts remain nil.
A structural/relationally valid answer can still make an incorrect judgment.
Information helpers
TypeSafeSDK.Answer.Choice.ranked(team)
TypeSafeSDK.Answer.Choice.margin(team)
TypeSafeSDK.Answer.confidence(team)

severity = response.answers.severity
TypeSafeSDK.Answer.Score.ranked(severity)
TypeSafeSDK.Answer.Score.expected_level(severity)
TypeSafeSDK.Answer.Score.max_level(severity)
TypeSafeSDK.Answer.Score.normalized(severity)
Choice ranking is descending; ties follow caller order (deterministic key order
for unenriched legacy answers). Margin is the difference between the top two
probabilities, NOT the provider's confidence. For a Score with probabilities
%{0 => 0.45, 1 => 0.1, 2 => 0.45} and expected score 1, the rounded expected
level is 1 but the modal helper returns 0, breaking equal probabilities toward
the lowest index. Normalization divides by the highest legend index; legacy
single-level rubrics return 0.0. Semantic scores retain original rubric labels
and descriptions while preserving the server's legend separately.
Noul has no wire confidence. Answer.confidence(noul) derives max(p, 1-p);
that describes certainty, not whether the answer is true or safe to act on.
Answer.yes?(noul, threshold) compares probability of true; its convenience
default is 0.5 and is not a recommended risk policy.
No hidden gate policy
case TypeSafeSDK.Answer.gate(team, act: 0.90, review: 0.70) do
  :act -> :application_may_continue
  :review -> :request_review
  :escalate -> :use_fallback
end
Both thresholds are mandatory, with 0 <= review <= act <= 1. These numbers are
illustrative. A confident Noul false answer can return :act: separately inspect
yes? before deciding which business action to perform. Confidence is not a
calibration guarantee. Choose thresholds from task-specific evidence and costs.
Run mix run examples/live_semantic.exs for a complete live walkthrough.
See the live example catalog for setup and API-call costs.


  

    Batching and Lifecycle

prepared = TypeSafeSDK.prepare!(urgent: TypeSafeSDK.noul("Urgent?"))
results = TypeSafeSDK.evaluate_many(client, states, prepared,
  max_concurrency: 8, ordered: true, on_error: :collect,
  task_timeout_ms: 40_000, attempt_timeout_ms: 5_000)
evaluate_many collects a lazy evaluate_stream. Input can be any Enumerable.
Shared questions/options are validated before work starts and invalid shared
configuration raises even under :collect. Individual state validation/API
failures return one error in the result stream. Prepared is reused, not rebuilt
for each state. Calling evaluate_stream alone performs no HTTP and starts no
supervisor; every enumeration has independent lifecycle state.
	Option	Contract
	max_concurrency	1..1024; default 8; local batch limit, not a service quota
	max_pending	Ordered prefetch/window bound; defaults to 4 x concurrency; concurrency..10000
	ordered	true by default; false emits completion order
	on_error	:collect or :raise; default collect
	task_timeout_ms	Positive integer; default 40000; bounds the whole worker
	attempt_timeout_ms	Positive integer; passed as runtime timeout_ms

Do not combine attempt_timeout_ms with timeout or timeout_ms. Ordinary
request timeout remains seconds. Retry budget/backoff remain seconds in
RetryPolicy. Set the task budget to accommodate your intended retry budget;
a task timeout can terminate a request before retry exhaustion.
TypeSafeSDK.evaluate_stream(client, large_enumerable, prepared, ordered: false)
|> Enum.each(fn
  {:ok, response} -> IO.inspect({response.batch_index, response.answers})
  {:error, error} -> IO.inspect({error.details.batch_index, error.type})
end)
Batch indexes are zero-based and exist on errors too. Do not zip unordered
results positionally with inputs. on_error: :raise stops enumeration at the
first observed failure. Unlinked tasks isolate exits from the consumer; task
exits become sanitized :task_exit errors, timeouts become :timeout with
details.scope == :batch. Raw exit reasons can contain state and are omitted.
An owned supervisor and stream continuation shut down outstanding tasks on
early halt, exceptions and caller termination. Ordered execution prefetches at
most max_pending inputs into a finite window. All results from that window are
delivered before the next window begins. This bounds completed-result buffering
behind a slow predecessor as well as input prefetch. The tradeoff is a window
boundary: some workers can be idle while a window's final slow request finishes.
Tune max_pending to balance bounded buffering against that utilization cost.
Unordered execution has no window boundary and uses the normal demand-driven
OTP task stream. These bounds count values, not bytes.
Early halt may discard prefetched inputs; do not use a destructive/acknowledging
source unless the application explicitly owns its reprocessing semantics.
Collecting all results necessarily uses memory proportional to output size; use
streaming for large inputs. Escaping worker exceptions are normalized before
OTP's Task crash reporter can print their state-bearing arguments or reasons.
This does NOT establish a global transport queue bound, peer stream limit, or
streaming response-byte cap. Nor does killing a worker prove the remote server
stopped processing it. See runtime guarantees and
retry ambiguity.
Run mix run examples/live_batching.exs for a complete live walkthrough.
See the live example catalog for setup and API-call costs.
Shared cancellation in 0.3
Pass one Pristine.Cancellation token to the batch:
cancel = Pristine.Cancellation.new()
stream = TypeSafeSDK.evaluate_stream(client, states, prepared,
  cancellation: cancel,
  max_concurrency: 8)

:ok = Pristine.Cancellation.cancel(cancel)
The same token is forwarded to every started unary request. Before scheduling
another item, the batch source checks the token; once cancellation is observed,
no new request work is started. Completed results keep the existing ordered or
indexed result contract, while in-flight cancellations remain typed
:cancelled errors. The owned lifecycle still shuts down tasks/monitors on halt
or caller death.
Physical local HTTP cancellation and cleanup are Pristine transport guarantees,
not batch-worker guarantees. Remote processing may already have begun; cancelled
operations are not automatically safe to replay.


  

    Application Testing Through the Real SDK

TypeSafeSDK.Test injects a scripted implementation of Pristine.Ports.Transport.
It does not bypass generated request construction, JSON serialization, auth/header
handling, retry classification, response decoding or semantic validation.
There is no live-network fallback and callers cannot replace its transport via
Test.client options. Use synthetic inputs and test keys only.
client = TypeSafeSDK.Test.client()
client = TypeSafeSDK.Test.stub(client, [
  team: {:choice, :billing,
    probabilities: %{billing: 0.52, technical: 0.48}, confidence: 0.23},
  urgent: {:noul, 0.9},
  severity: {:score, 0.7, probabilities: %{0 => 0.3, 1 => 0.7}, confidence: 0.8}
], model: "jev-fixture", usage: %{input_tokens: 14, output_tokens: 7},
   request_id: "req-triage")
# Run your ordinary application code with this client.
TypeSafeSDK.Test.verify!(client)
TypeSafeSDK.Test.close(client)
Convenient specs include {:choice, option, confidence} and
{:score, value, confidence}. Choice synthesis assigns the supplied probability
to the selected option and distributes the remainder uniformly; the same value
is its synthetic confidence. Score synthesis splits mass between adjacent levels
so its expectation matches the supplied score. Exact specs keep distribution and
confidence independent. Exact distributions must sum to 1 within 1e-9.
The actual serialized request determines IDs, types, Choice options and Score
ranges. Missing/extra stub IDs, wrong types, invalid selections, bad distribution
domains and invalid score ranges fail loudly. Contract failures are also recorded
in scenario state, so verify! fails even if a runtime normalizes the transport
exception into an error result.
Failures and finite sequences
client = TypeSafeSDK.Test.client(
  retry: [max_retries: 2, backoff_initial: 0, backoff_jitter: 0])
client = TypeSafeSDK.Test.stub_sequence(client, [
  {:http_error, 529},
  {:transport_error, :timeout},
  {:answers, [urgent: {:noul, 0.95}], [request_id: "req-after-retries"]}
])
Each retry consumes another fixture. Exhaustion and unused entries fail
verification. Default test clients disable retries; opt in explicitly when
checking production retry behavior. stub_http_error(client, 429, retry_after_ms: 1200), stub_transport_error(client, :timeout) and
stub_models(client, [%{name: "jev-test", description: "Fixture", release_date: "2026-09-16"}]) cover other paths. Raw stub_response is an
intentional escape hatch for malformed/future wire-response tests.
stub_callback(client, fn request -> fixture end) builds a fixture from the
actual request and supports synchronized concurrency tests. Return an ordinary
sequence-entry fixture, not an already-decoded semantic response.
Ownership and inspection
Scenario state is private to each explicit client, shared with child tasks only
when you pass that client. The creator is monitored; normal or abnormal creator
exit closes the scenario. Call verify! BEFORE that owner exits, not from an
ExUnit on_exit callback running afterward. close is idempotent. requests
returns actual captured requests; stats includes total, dropped history,
pending sequence entries and failures. History defaults to the last 1000
requests; history_limit accepts 1..10000. Fixtures and tests are not evidence
of live service correctness or performance.


  

    Migrating from 0.3.x to 0.4.0

TypeSafeSDK 0.4.0 is additive. It keeps the generated OpenAPI operations,
semantic constructors, Prepared contracts, Pristine runtime ownership,
cancellation behavior, batching, schemas, and 0.3 response contracts intact.
{:typesafe_sdk, "~> 0.4.0"}
Response value projection
TypeSafeSDK.Response.values/1 returns only the primary semantic values while
preserving the caller's question keys:
%{urgent: 0.91, team: :billing, severity: 1.7} =
  TypeSafeSDK.Response.values(response)
This does not replace answer structs. Use Response.fetch!/2 and the Answer.*
helpers when confidence, distributions, labels, or rubrics matter. Unknown future
answer types remain in response.unknown_answers and are not projected.
Per-answer telemetry
Successful semantic evaluations now emit one [:typesafe_sdk, :answer] event per
validated known answer, in Prepared question order. Measurements contain only
confidence/distribution shape (confidence, top_probability,
distribution_margin). Metadata contains answer_type, zero-based
question_index, bounded model/request identifiers, Prepared fingerprint, and
the explicit caller metadata already supplied through telemetry_metadata:.
The event does not include state, question text, question IDs, selected labels,
Score values, Noul direction, raw bodies, headers, credentials, exception reasons,
or pending OTP tags. Consumers that require business labels should join against
their own explicitly controlled evaluation records rather than turning global
telemetry into a content log.
OTP server integration
TypeSafeSDK.OTP.Server is optional and starts no global SDK process. Applications
provide a running Task.Supervisor, a TypeSafeSDK.Client, and an explicit
max_in_flight bound. See Bounded OTP Server Integration.
Recursive decision patterns
The new Recursive Decision Patterns guide covers
hierarchical descent, bisection, verify/repair, coarse-to-fine cascades, and
clarifying loops using existing SDK primitives rather than a new workflow engine.
Architecture gate
Source CI now runs mix reach.check --arch --smells. .reach.exs enforces that
handwritten semantic modules cannot reach orchestration/runtime modules and that
runtime integration cannot reach upward into orchestration. Generated modules and
data-only response structs are intentionally outside this small boundary model.


  

    Migrating from 0.2.x to 0.3.0

TypeSafe SDK 0.3.0 keeps the 0.2 semantic defaults and moves no HTTP/runtime
responsibility into TypeSafe. The required runtime is now Pristine ~> 0.4.0.
{:typesafe_sdk, "~> 0.3.0"}
What remains compatible
Existing evaluate/4, system_one/4, semantic question constructors, enriched
answers, test fixtures, batch options, telemetry, schema tooling and raw/wire
escape hatches keep their 0.2 behavior unless a new 0.3 option is supplied.
Strict response contracts and request-byte budgets are opt-in.
Cancellation
Use Pristine's token directly; TypeSafe does not define a second cancellation
object:
cancel = Pristine.Cancellation.new()

request =
  Task.async(fn ->
    TypeSafeSDK.evaluate(client, state, prepared, cancellation: cancel)
  end)

:ok = Pristine.Cancellation.cancel(cancel)
Task.await(request)
A supported Pristine transport physically terminates the verified local unary
HTTP operation and cleans up its local execution resources. Cancellation does
not prove the remote service never received or began processing the request,
and it does not roll back remote side effects. Therefore a caller must treat a
cancelled mutating/replay-sensitive operation as outcome-ambiguous unless the
remote API itself provides idempotency or reconciliation semantics.
Inspect the configured transport without sending a request:
report = TypeSafeSDK.RuntimeCapabilities.report(client)
report.runtime.unary_cancellation
# => %{status: :supported} | %{status: :unsupported} | %{status: :unverified}
Capability discovery delegates to Pristine.RuntimeCapabilities.transport/1
and fails closed. TypeSafe does not infer support from an adapter name or
function_exported?/3.
Batch cancellation
A cancellation: token passed to evaluate_many/4 or evaluate_stream/4 is
shared by all started unary evaluations. The scheduler checks the token before
starting additional items. Once cancellation is observed, no new request work is
scheduled; already-completed results remain valid and in-flight cancellation
uses the normal TypeSafe error/result conventions. Existing owned supervisors,
tasks and monitors are cleaned up on completion, cancellation or early halt.
Retry inheritance
Client retry options are defaults. Per-call options now merge rather than
replacing the whole policy:
client = TypeSafeSDK.new_client(
  api_key: key,
  retry: [max_retries: 4, backoff_max: 8.0]
)

# Inherits backoff_max: 8.0 and every other client field.
TypeSafeSDK.evaluate(client, state, prepared, retry: [max_retries: 1])

# Explicitly disable for this call.
TypeSafeSDK.evaluate(client, state, prepared, retry: false)
TypeSafe only resolves configuration. Pristine still owns retry execution,
classification, retry waits and cancellation during those waits.
Prepared composition and fingerprints
prepared = TypeSafeSDK.prepare!(
  urgent: TypeSafeSDK.noul("Urgent?"),
  team: TypeSafeSDK.choice("Team?", billing: "Billing", product: "Product")
)

TypeSafeSDK.Prepared.keys(prepared)
# => [:urgent, :team]

{:ok, updated} =
  TypeSafeSDK.Prepared.put(prepared, :severity, TypeSafeSDK.score("Severity?", ["Low", "High"]))

TypeSafeSDK.Prepared.fingerprint(updated)
# => "typesafe-prepared-v1:<sha256>"
put/3 replaces in place or appends; delete/2 removes only the selected key;
take/2 keeps source order; merge/2 is right-biased while preserving duplicate
positions from the left and appending right-only keys in right-side order. Every
operation rebuilds through semantic validation.
The fingerprint includes ordered question IDs, question types/instructions,
Choice option values/labels/order, Score levels/order/labels, Noul configuration,
and serialized/validation-relevant extras. It excludes credentials, client or
process state, retry configuration, cancellation tokens, concurrency, telemetry,
timestamps and loggers.
Strict response contracts
Defaults preserve 0.2 behavior. Opt in per client or call:
TypeSafeSDK.evaluate(client, state, prepared,
  response_contract: [
    on_unknown_answer: :error,
    allowed_models: ["jev-2026-09"]
  ]
)
:error rejects future/unknown answer IDs that cannot be associated with the
Prepared request. allowed_models is exact membership only; no prefixes or
fuzzy matching are used. Contract errors expose bounded structural metadata,
never raw request/response bodies or question text.
Serialized request-byte budgets
client = TypeSafeSDK.new_client(api_key: key, max_request_bytes: 262_144)

# A per-call value wins. Explicit nil disables the client budget for this call.
TypeSafeSDK.evaluate(client, state, prepared, max_request_bytes: 131_072)
The limit is measured from the same JSON request value that TypeSafe is about to
pass to the generated/Pristine execution path. Oversized requests fail locally
before transport egress. Error metadata contains only actual and maximum byte
counts plus safe structural context.
Model helpers
{:ok, catalog} = TypeSafeSDK.list_models(client)
{:ok, model} = TypeSafeSDK.Models.find(catalog, "jev")
model = TypeSafeSDK.Models.find!(catalog.models, "jev")
{:ok, latest} = TypeSafeSDK.Models.latest(catalog, :all)
Lookup is exact. latest/2 uses the structured release_date; invalid dates or
ties that cannot be resolved objectively return an unordered-catalog error
instead of guessing from lexical or provider-return order.
Stable metadata
TypeSafeSDK.Response.metadata(response)
TypeSafeSDK.Error.metadata(error)
The accessors return bounded structural fields such as model/request IDs, usage,
timing/retry counts, cancellation state, contract/budget violation data and the
Prepared fingerprint when available. They never expose API keys, authorization
headers, question/state text, raw request bodies, raw response bodies or opaque
runtime internals.


  

    Migrating to 0.2.0

This is additive API work, not a switch from Pristine to another HTTP client.
The minimum runtime dependency stays Pristine ~> 0.3.1; Jason remains ~> 1.4.5.
Telemetry is now a direct dependency because the semantic API calls it directly.
	Existing code	0.2.0 behavior / optional migration
	Noul.new(attrs)	Still returns the legacy struct
	Choice.new(criteria, opts)	Still returns the legacy struct
	Score.new(criteria, opts)	Still returns the legacy struct
	system_one(client, state, map)	Still wire-oriented, string answer IDs
	extra_body on system_one	Still last-write-wins
	evaluate(client, state, questions)	New strict API, map or pair list, restores caller IDs/options
	Question.*.new / new!	New tuple / raising semantic constructors
	timeout	Still seconds; do not reinterpret as milliseconds
	task_timeout_ms, attempt_timeout_ms	New explicit batch millisecond budgets

To adopt strict semantics, replace question constructors with top-level
noul/choice/score, call evaluate, and update answer access to the original
caller key type. Alternatively keep string question IDs to minimize call-site
changes. Strict preparation also accepts legacy structs, but rejects invalid
semantic counts/shapes that low-level parity previously sent to the server.
Known numeric probabilities/confidence now enforce [0,1] during wire decoding;
negative/noninteger usage and normalized key collisions fail rather than being
accepted/overwritten. Unknown answer tags still skip typed decoding and now
remain explicitly available in unknown_answers plus raw.
Existing answer/response structs have additive fields. Avoid whole-struct equality
against manually constructed minimal expected values; pattern-match fields you
actually assert. The response module has not been renamed, and no Result wrapper
or duplicate answer struct hierarchy is introduced. TypeSafeSDK.Answer.* and
TypeSafeSDK.Response are helper namespaces.
No silent retry-default change, automatic probability normalization, risk-tolerance
policy, new global supervisor, or guaranteed transport backpressure is introduced.


  

    Privacy-Oriented Semantic Telemetry

evaluate emits [:typesafe_sdk, :evaluate, :start | :stop | :exception] above
Pristine's existing request/attempt telemetry. There is one semantic span per
call, including local validation, all runtime attempts and decoding.
TypeSafeSDK.evaluate(client, state, questions,
  telemetry_metadata: %{job_id: "job-42", workflow: "triage"})
Caller metadata is nested under :caller, never merged into reserved fields.
Start metadata includes operation, requested model, question count and a span
reference. Successful stop metadata adds outcome, actual model, status, request
ID and retry count; token counts are measurements when present. Stop duration
uses native monotonic units; convert with System.convert_time_unit/3.
Failures are ordinary stop events with error_type, not raw errors. An error's
retry count is nil unless the underlying error actually supplies it.
No automatic event includes state, question content/IDs, bodies, headers,
authorization, exception reasons or stacktraces. Exception events include only
kind/outcome and safe span context, then re-raise the original exception to the
caller. The generic runtime and host telemetry handlers have their own privacy
contracts; this guarantee describes the SDK's semantic events, not every library
in the application. Caller-supplied metadata can still leak data: put IDs there,
not customer text or secrets.
Per-answer calibration events
After a successful semantic response passes request-relative validation, 0.4.0
emits one [:typesafe_sdk, :answer] event per known answer in Prepared order.
These events are designed for aggregate monitoring without turning telemetry into
a content log.
Measurements:
	confidence — provider confidence for Choice/Score, derived max(p, 1-p) for Noul;
	top_probability — the largest probability mass without revealing which label won;
	distribution_margin — gap between the top two masses (for Noul, abs(2p - 1)).

Metadata contains only answer_type, zero-based question_index, bounded model
and request IDs, the Prepared fingerprint, and the explicitly supplied :caller
metadata. It does not include question IDs/text, state, selected labels, Score
values, Noul direction, raw answer bodies, headers, credentials, or OTP request
tags.
:telemetry.attach(
  "typesafe-answer-metrics",
  [:typesafe_sdk, :answer],
  &MyApp.TypeSafeMetrics.handle/4,
  nil
)
If application analysis needs labels or ground truth, join these structural
measurements against an application-owned evaluation record using an identifier
you deliberately place in telemetry_metadata; do not put customer content into
that metadata.
The batch owner emits [:typesafe_sdk, :batch, :cancelled] for observed task
timeouts/exits with input index and classification, never raw exit reasons.
A process killed without executing cleanup cannot emit a guaranteed terminal
semantic span. Early-halt cleanup does not fabricate completion/cancellation
measurements for unobserved work, and no event proves remote cancellation.
Run mix run examples/live_observability.exs for a complete live walkthrough of
Noul, Choice, and Score answer events, event ordering, nested caller metadata, and
privacy checks. See the live example catalog for endpoint
setup and API-call costs.


  

    Runtime Bounds and Capability Audit

TypeSafe SDK does not add a second pool, mailbox queue, HTTP engine, retry engine
or transport cancellation implementation. Runtime capability discovery delegates
to Pristine.RuntimeCapabilities.transport/1 and fails closed.
report = TypeSafeSDK.RuntimeCapabilities.report(client)
report.runtime.unary_cancellation
# => %{status: :supported} | %{status: :unsupported} | %{status: :unverified}

TypeSafeSDK.RuntimeCapabilities.check(client, [
  :unary_cancellation,
  :cancellation_cleanup
])
mix typesafe.capabilities
mix typesafe.capabilities --require unary_cancellation,cancellation_cleanup

Pristine 0.4.0's built-in Finch-named unary adapter advertises verified
:unary_cancellation and :cancellation_cleanup; its cancellation path is
Execution Plane-backed and terminates the local unary operation before cleanup
returns. Third-party transports are normalized by Pristine and missing,
malformed or failing advertisements remain :unverified.
TypeSafe never infers support from an adapter module name, function_exported?/3
or transport options. The TypeSafe-facing report contains only the adapter name,
normalized capability statuses/values, and SDK batch-bound descriptions; it does
not expose credentials, headers or transport context options. Existing 0.2 bound
audit names remain present and report %{status: :unverified} when Pristine has
no verified/advertised value for them.
Custom Pristine capabilities such as bounded_queue or max_response_bytes may
also appear when an owning adapter advertises them through Pristine. Required
capabilities must have normalized status :supported. runtime_requirements: on
new_client/1 enforces the same check.
The SDK itself implements per-enumeration batch task bounds and lifecycle cleanup.
A serialized request byte budget in 0.3 is a local pre-egress semantic control;
it is not a streaming response-body cap or a global transport queue guarantee.
See runtime controls and batching.


  

    Runtime controls and semantic contracts

TypeSafe SDK 0.3.0 introduced these caller-facing controls while keeping Pristine as the
single HTTP/resilience runtime. TypeSafeSDK 0.4.0 preserves that ownership boundary
and adds optional OTP composition above it. See Migrating from 0.3.x to 0.4.0
and the retained 0.3 migration guide.
Ownership boundary
TypeSafe owns semantic construction/validation, Prepared composition and
fingerprints, response-contract interpretation, request-size preflight, model
catalog helpers and privacy-safe metadata. Pristine owns transport execution,
physical unary cancellation, retry execution/waits, rate limits, circuit
breakers and runtime capability discovery.
This boundary is intentional: there is no TypeSafe HTTP pool, retry loop,
circuit breaker, global queue or transport cancellation engine.
New call options
Semantic unary calls accept cancellation:, response_contract: and
max_request_bytes: alongside the existing timeout/retry/header options.
system_one/4 accepts cancellation and the local request-byte budget while
preserving its raw/parity response behavior. list_models/2 forwards unary
runtime options, including cancellation, through the same generated/Pristine
path.
Metadata and privacy
Use TypeSafeSDK.Response.metadata/1 and TypeSafeSDK.Error.metadata/1 when
instrumentation needs stable fields. Do not log the response/error struct itself
when its raw-body fields may contain application data.
Runnable live coverage
mix run examples/live_composition_contracts.exs exercises Prepared composition,
fingerprints, exact model catalog helpers, strict response contracts, request-byte
budgets, Response.values/1, and stable metadata against real responses.
mix run examples/live_runtime_controls.exs exercises timeout precedence, protected
headers/extras, capability discovery, bounded cancellation, and retry configuration.
Its optional TYPESAFE_EXAMPLE_RETRY=1 branch enables at most one retry and never
forces a retryable upstream failure, so a successful response is not presented as
proof that a retry occurred. See examples/README.md for endpoint selection and
request-count bounds.


  

    JSON Schema Export and Freshness

mix typesafe.schema.export
mix typesafe.schema.export --output schemas/typesafe
mix typesafe.schema.verify
mix typesafe.schema.verify --output schemas/typesafe

The exports in priv/json_schema are system-one-request.json,
system-one-response.json, and models-response.json. They derive from the
committed priv/upstream/openapi.json, not Zoi or a second handwritten model.
Each is self-contained: component schemas become $defs, all local references
are rewritten, and OpenAPI annotations remain available. The schema dialect is
JSON Schema 2020-12, matching the OpenAPI 3.1 source model.
Export is deterministic. Verification compares decoded documents, ignoring
whitespace while detecting missing, malformed, stale and unexpected JSON files.
No network refresh happens implicitly. After intentionally changing the upstream
source, regenerate provider artifacts AND schema exports, then review both diffs.
The wire schema does not encode request-relative correctness: a Choice selected
from the wrong question can be schema-valid. Strict evaluation adds relational
validation. It also imposes the stricter 2..255 Choice and 2..10 Score limits
without rewriting the authoritative wire schema. Exported schemas therefore
remain useful to other languages without claiming to replace semantic validation.


  

    Confidence-Gated Routing

Treat the selected answer and the willingness to act as different decisions.
Use a Choice for the narrow judgment; keep action permissions and thresholds in
ordinary application code.
{:ok, response} = TypeSafeSDK.evaluate(client, ticket_text,
  team: TypeSafeSDK.choice("Which support team?", billing: "Payments", technical: "Product"))
team = TypeSafeSDK.Response.fetch!(response, :team)
case TypeSafeSDK.Answer.gate(team, act: 0.90, review: 0.70) do
  :act -> {:route_candidate, team.choice}
  :review -> {:human_review, TypeSafeSDK.Answer.Choice.ranked(team)}
  :escalate -> {:fallback, :insufficient_evidence}
end
The numbers illustrate the API, not a calibrated deployment policy. A large
margin answers a different question than provider confidence. Inspect competing
alternatives, use labeled data and include a route for unknown/future answers or
request failure. No helper executes business side effects; the application's
permissions and deterministic rules remain authoritative. See the evaluation
workflow for coverage/error tradeoffs and held-out validation.


  

    Composite Scoring

Separate dimensions make a ranking policy inspectable. Score each dimension,
normalize the expected scores, then combine with explicit application weights.
questions = [
  relevance: TypeSafeSDK.score("How relevant is this passage?", ["Unrelated", "Partial", "Direct"]),
  clarity: TypeSafeSDK.score("How clear is this passage?", ["Unclear", "Mixed", "Clear"])
]
{:ok, response} = TypeSafeSDK.evaluate(client, passage, questions)
weights = %{relevance: 0.7, clarity: 0.3}
combined = Enum.reduce(weights, 0.0, fn {id, weight}, total ->
  answer = TypeSafeSDK.Response.fetch!(response, id)
  total + weight * TypeSafeSDK.Answer.Score.normalized(answer)
end)
Weights should sum to one when a [0,1] composite is intended. Do not silently drop
failed/unknown dimensions or low-confidence answers while leaving the denominator
unchanged. Define whether incomplete evidence triggers review or a separately
normalized partial score. Preserve each distribution: a bimodal Score can have
the same expectation as a confident middle-level answer. Test weights, rubric
changes and confidence policies on task-specific labeled examples.
Run mix run examples/live_decision_patterns.exs for a complete live walkthrough.
See the live example catalog for setup and API-call costs.


  

    Speculative Read-Only Fan-Out

Speculation can overlap independent work with an evaluation, but cancellation
cannot undo a charge, email, database write or remote side effect. Only start
read-only/idempotent candidates and keep permission to act in application code.
# MyApp.TaskSupervisor is owned by your application supervision tree.
lookups = Task.Supervisor.async_nolink(MyApp.TaskSupervisor, fn ->
  MyApp.Search.read_only_candidates(query)
end)
try do
  case TypeSafeSDK.evaluate(client, query, useful: TypeSafeSDK.noul("Is a search useful?")) do
    {:ok, response} ->
      if TypeSafeSDK.Answer.yes?(TypeSafeSDK.Response.fetch!(response, :useful), 0.85) do
        case Task.yield(lookups, 2_000) || Task.shutdown(lookups, :brutal_kill) do
          {:ok, candidates} -> {:ok, candidates}
          _ -> {:error, :search_unavailable}
        end
      else
        {:ok, []}
      end
    {:error, error} -> {:error, error}
  end
 after
  Task.shutdown(lookups, :brutal_kill)
end
MyApp.* names represent the host application's real services, not SDK APIs.
Evaluate whether speculative cost/latency is worthwhile with actual workloads.
For many TypeSafe states, prefer the SDK's bounded evaluation stream. Killing a
local task does not prove cancellation of work already accepted by a remote API.
Run mix run examples/live_decision_patterns.exs for a complete live walkthrough.
See the live example catalog for setup and API-call costs.


  

    Recursive Decision Patterns

Fast typed decisions become more useful when one result defines the next
question. TypeSafeSDK 0.4.0 documents these patterns explicitly; the SDK does not
introduce a separate workflow engine. Use ordinary functions, TypeSafeSDK.evaluate/4,
Prepared, cancellation, supervisors, or TypeSafeSDK.OTP.Server as appropriate.
These patterns were informed in part by the recursive-workflow examples in
dannote/jev. The implementations below retain
TypeSafeSDK's bounded/runtime separation rather than copying Jev's transport.
Hierarchical descent
For a classification space larger than one Choice request should reasonably
contain, ask one level at a time. The selected child narrows the next Choice.
Always enforce an application-owned depth bound and confidence policy.
def descend(client, state, node, depth, max_depth) when depth < max_depth do
  children = children(node)

  if length(children) < 2 do
    {:ok, node}
  else
    options =
      children
      |> Enum.with_index()
      |> Enum.map(fn {child, index} -> {Integer.to_string(index), summary(child)} end)

    with {:ok, response} <-
           TypeSafeSDK.evaluate(client, state,
             child: TypeSafeSDK.choice("Which child is the best match?", options)
           ),
         answer <- TypeSafeSDK.Response.fetch!(response, :child),
         :act <- TypeSafeSDK.Answer.gate(answer, act: 0.85, review: 0.65),
         {index, ""} <- Integer.parse(answer.choice) do
      descend(client, state, Enum.at(children, index), depth + 1, max_depth)
    else
      _ -> {:ok, node}
    end
  end
end
Bisection
Search large text or ordered spaces in logarithmic rounds rather than scoring
every element. Ask about both halves in one evaluation, recurse only into halves
that pass an explicit threshold, and stop when the chunk reaches a deterministic
size bound. If both halves qualify, use a supervisor or bounded batch to explore
them concurrently rather than spawning unbounded tasks.
Verify and repair
For extraction from a finite candidate set, separate selection from verification:
	choose one candidate per field;
	ask a Noul verification question where true means the candidate is wrong;
	remove rejected candidates;
	repeat only the failed fields.

The shrinking candidate set gives the workflow a structural termination bound.
Also keep an explicit round limit for malformed data and treat exhausted
candidate sets as deterministic failures instead of asking indefinitely.
Coarse-to-fine cascade
Ask a broad, cheap question first. If the response does not meet the application's
confidence/margin requirement, construct a narrower Choice from the strongest
remaining candidates and optionally select a different model for the second call.
Do not encode universal confidence thresholds in the SDK; tune them from labeled
development data and freeze policy before held-out evaluation.
Clarifying conversations
When a decision is not strong enough to act, the application can ask the human a
clarifying question, append the reply to application state, and evaluate the same
intent again. Bound the number of turns and persist conversational state outside
a transient GenServer when losing a turn would be unacceptable.
Recursive OTP workflows
TypeSafeSDK.OTP.Server can express the same loop by returning another
{:evaluate, ...} from handle_evaluation/3. Its max_in_flight bound applies to
the whole server, so recursive fan-out cannot silently create unlimited local
workers. For durable or distributed workflows, use the application's existing
workflow/supervision system and keep TypeSafeSDK as the decision primitive.
Runnable live patterns
mix run examples/live_recursive_decisions.exs executes all five patterns above
against the selected real endpoint: two-level hierarchical descent, two-round
bisection, verify/repair with a shrinking candidate set, a coarse-to-fine cascade,
and a clarifying conversation capped at two turns. The script has a hard upper
bound of 12 API requests and reports its actual request count. No branch substitutes
canned model outputs or a fake fallback.
For recursion inside the OTP facade, mix run examples/live_otp_server.exs launches
a bounded follow-up evaluation from handle_evaluation/3.


  

    Bounded OTP Server Integration

TypeSafeSDK 0.4.0 adds TypeSafeSDK.OTP.Server, an opt-in GenServer facade for
applications that want semantic evaluations to behave like asynchronous OTP work.
It is inspired by the peer-process design in dannote/jev,
but keeps TypeSafeSDK's existing response structs, Pristine runtime, cancellation
contracts, and explicit bounds.
The base SDK still starts no application process. Your application owns the
Task.Supervisor and chooses the per-server max_in_flight bound.
defmodule MyApp.Triage do
  use TypeSafeSDK.OTP.Server

  @impl true
  def init(_), do: {:ok, %{handled: 0}}

  @impl true
  def handle_call({:route, ticket}, from, state) do
    questions = [
      team: TypeSafeSDK.choice("Which team?", billing: nil, support: nil)
    ]

    {:evaluate, {from, ticket, questions}, state}
  end

  @impl true
  def handle_evaluation({:ok, response}, from, state) do
    GenServer.reply(from, {:ok, TypeSafeSDK.Response.values(response)})
    {:noreply, %{state | handled: state.handled + 1}}
  end

  def handle_evaluation({:error, error}, from, state) do
    GenServer.reply(from, {:error, error})
    {:noreply, state}
  end
end
Put the task supervisor before the semantic server in the application tree:
children = [
  {Task.Supervisor, name: MyApp.TypeSafeTasks, max_children: 64},
  {MyApp.Triage,
   client: typesafe_client,
   task_supervisor: MyApp.TypeSafeTasks,
   max_in_flight: 32,
   init_arg: nil,
   name: MyApp.Triage}
]
Callback contract
Ordinary GenServer returns keep their usual meaning. To launch semantic work,
return one of these from handle_call/3, handle_cast/2, handle_info/2,
handle_continue/2, or handle_evaluation/3:
{:evaluate, {tag, semantic_state, questions}, new_state}
{:evaluate, {tag, semantic_state, questions, request_options}, new_state}
tag is opaque and is returned unchanged to handle_evaluation/3. It is never
automatically added to telemetry. Passing the from argument from
handle_call/3 lets the eventual callback answer with GenServer.reply/2.
Returning another {:evaluate, ...} from handle_evaluation/3 creates a bounded
recursive decision workflow without blocking the server.
Server-level evaluation_options: are merged with request-specific options, with
the request-specific value winning. Those options go through the same
option-validation path as direct TypeSafeSDK.evaluate/4 calls.
Bounds and lifecycle
max_in_flight defaults to 32 and accepts 1..1024. Once the bound is reached,
new semantic work is returned to handle_evaluation/3 as a normalized
%TypeSafeSDK.Error{type: :runtime_capability} instead of creating another task.
This is a per-server bound, not a claim about the shared HTTP transport queue.
Every request is executed with a private Pristine.Cancellation token owned by
the wrapper. If the caller supplies cancellation:, a temporary Pristine watcher
mirrors caller cancellation into that private token; the caller's token itself is
never mutated by the server. The wrapper traps exits so orderly supervisor
shutdown runs its cleanup path, stops the watcher, cancels the private token, and
then stops the corresponding local task. This lets transport cleanup use
cancellation without stealing ownership of an application token. As elsewhere in
the SDK, local cancellation does not prove the remote service never accepted or
processed a request.
A server restart rebuilds its in-memory pending map. Do not use an in-memory OTP
wrapper as durable workflow state: persist the position externally when a
multi-step workflow must resume after process restart.
format_status/1 exposes only the inner application state plus in_flight and
max_in_flight; client credentials, pending tags, cancellation tokens, and task
records are not shown.
Runnable live integration
Run mix run examples/live_otp_server.exs for a real-API integration with a
caller-owned Task.Supervisor, explicit max_in_flight, simultaneous callers,
opaque correlation, server/per-request option merging, typed results, private-token
cleanup, and a bounded recursive handle_evaluation/3 workflow. Deterministic
saturation/failure assertions remain in test/typesafe_sdk/otp_server_v040_test.exs;
the live service is never required to stay slow enough to force overload.


  

    Evaluating Model Judgments and Application Decisions

The runnable support-triage example loads
synthetic development and held-out JSONL datasets, runs real SDK evaluations,
and reports model and policy metrics separately. It is an implementation-quality
workflow example, not a claim of benchmark performance or calibrated thresholds.
export TYPESAFE_API_KEY="provider-key"
export TYPESAFE_BASE_URL="https://your-typesafe-host.example/deployment"
export TYPESAFE_DEFAULT_MODEL="provider-model-id"

mix run examples/evaluation/run.exs -- --split development --sweep \
  --max-auto-error 0.05 --output tmp/triage-development.json
mix run examples/evaluation/run.exs -- --split held-out \
  --policy tmp/triage-development.policy.json --output tmp/triage-held-out.json

Each row causes a real evaluation. --base-url / --model override the matching
environment values. The base URL is the TypeSafe API root before /v1/models and
/v1/systemone; use a key and model issued for that selected provider. A generic
OpenAI-compatible endpoint is not sufficient unless it also implements this
TypeSafe contract. A sweep reuses the same predictions; it does not call the API
for every threshold.
Development selection maximizes automatic coverage subject to the explicitly
chosen automatic-error constraint, breaking ties deterministically. A policy is
frozen with its observed model version when exactly one model version was seen.
Held-out execution requires that policy file, forbids sweeps and threshold
arguments, and uses the frozen model. No automatic policy is selected when no
candidate with automatic decisions satisfies the constraint.
A label can list multiple acceptable departments/routes for genuinely ambiguous
examples. Labels never invent an exact "correct probability." Keep raw predicted
distributions, IDs, model versions and request IDs for analysis, but do not write
state or API keys into reports. Separate operational failures from model mistakes.
Metrics include model accuracy, routing-policy accuracy, end-to-end routing
accuracy, automatic coverage/error, human review counts and required-human
recall, failures, token usage and nearest-rank p50/p95 latency. Undefined rates
are null. Model/policy accuracy use successful rows; end-to-end accuracy and
coverage use all rows. Conditional automatic error uses automatic decisions only.
Latency includes every row for which elapsed time was actually observed; the
report gives that observation count. Missing token values yield unknown totals,
not invented zeros. See the example README for the exact denominator rules.
Do not tune thresholds after inspecting held-out results and still describe that
set as held out. Build sufficiently large, representative, independently labeled
data and uncertainty estimates before making deployment claims. The tiny bundled
synthetic datasets demonstrate plumbing, not statistical reliability.


  

    Live examples for TypeSafeSDK 0.4.0

Every standalone live_*.exs entrypoint uses the real TypeSafeSDK -> generated
operation -> Pristine HTTP path. There are no fixtures, recordings, local fake
servers, offline success modes, or network-failure fallbacks in these scripts.
Synthetic inputs are used to keep the examples safe and reproducible; all
advertised live outputs come from the selected API endpoint. Calls may incur
charges.
Select the endpoint and model first
The examples are not tied to one vendor hostname. With no endpoint/model override,
the SDK defaults remain https://api.typesafe.ai and jev-latest. To use another
TypeSafe-compatible deployment, set all credentials and identifiers for that
provider deliberately:
export TYPESAFE_API_KEY='credential-issued-for-this-endpoint'
export TYPESAFE_BASE_URL='https://provider.example/deployments/my-typesafe-root'
export TYPESAFE_DEFAULT_MODEL='provider-model-id'

bash examples/run_all.sh

TYPESAFE_BASE_URL is the API root before the generated /v1/models and
/v1/systemone operation paths. A path prefix is allowed and is retained, so the
example above targets:
https://provider.example/deployments/my-typesafe-root/v1/models
https://provider.example/deployments/my-typesafe-root/v1/systemone
The selected endpoint must implement the TypeSafe operation/request/response
contract and bearer authentication expected by this SDK. A generic
OpenAI-compatible endpoint is not automatically TypeSafe-compatible. API keys,
model IDs, supported operations, and deployment URLs belong to the selected
provider; never send a credential issued by one provider to a guessed third-party
URL. No provider-specific Cloudflare URL or model is assumed here.
Explicit executable options win over environment/host defaults. The evaluation
CLI accepts --base-url and --model; mix typesafe.record accepts the same
options. Standalone scripts use TYPESAFE_BASE_URL and
TYPESAFE_DEFAULT_MODEL, then fall back to host application config/defaults.
Blank or invalid explicit endpoint/model settings fail instead of silently
contacting another provider.
For ordinary application code, construct the client explicitly when that makes
provider selection clearest:
client =
  TypeSafeSDK.new_client(
    api_key: provider_key,
    base_url: "https://provider.example/deployments/my-typesafe-root",
    model: "provider-model-id"
  )
Or map the same environment names in the host application's
config/runtime.exs (a dependency's runtime config does not configure its host):
import Config

config :typesafe_sdk,
  api_key: System.fetch_env!("TYPESAFE_API_KEY"),
  base_url: System.get_env("TYPESAFE_BASE_URL", "https://api.typesafe.ai"),
  default_model: System.get_env("TYPESAFE_DEFAULT_MODEL", "jev-latest")
Runtime modules under lib/** do not read OS environment variables. Executable
examples/Mix tasks may do so in order to make live endpoint selection explicit.
Run everything
Run from the repository root after the source-checkout dependency/bootstrap steps
in the main README:
read -rsp "TypeSafe API key: " TYPESAFE_API_KEY
echo
export TYPESAFE_API_KEY
# Optional alternate provider settings:
# export TYPESAFE_BASE_URL='https://provider.example/deployment-root'
# export TYPESAFE_DEFAULT_MODEL='provider-model-id'

bash examples/run_all.sh

The runner stops on failure. Retries are disabled by default. Its bounded default
path has a 63-request hard upper bound across the standalone scripts plus the
12 development and eight held-out evaluation rows. Conditional recursive and
cancellation branches can make fewer requests. Setting
TYPESAFE_EXAMPLE_RETRY=1 explicitly enables one bounded retry-configuration
operation (max_retries: 1), adding at most two HTTP attempts (65 total attempts for the full runner). Do not blindly
rerun an ambiguous failure: remote processing may already have happened.
Runnable catalog
	Command	Live coverage	Maximum live requests
	mix run examples/live_evaluation.exs	Model list; retained wire-oriented Noul/Choice/Score; system_one!; typed answers/usage	2
	mix run examples/live_semantic.exs	Strict constructors; descriptions/labels; caller-key restoration; Prepared reuse; evaluate; fetch/filter/raw access; uncertainty helpers	2
	mix run examples/live_composition_contracts.exs	Prepared keys/count/put/delete/take/merge; ordering/right bias/immutability; fingerprints; exact model helpers/objective latest; client/per-call response contracts; request-byte budgets; Response.values/metadata; privacy-conscious raw escape hatches	5
	mix run examples/live_runtime_controls.exs	Client/per-call timeout precedence; explicit retry disable; opt-in bounded retry config; protected semantic extras/headers; retained legacy extra-body merge; capability discovery; unary and batch cancellation races/cleanup	6 default (+2 retry opt-in)
	mix run examples/live_batching.exs	Ordered/unordered bounded batches; batch_index; streaming; collect/raise; task/attempt budgets; early halt	8
	mix run examples/live_observability.exs	Span telemetry plus Noul/Choice/Score answer events in Prepared order; nested caller metadata; privacy assertions; capability report; schema check	1
	mix run examples/live_decision_patterns.exs	Weighted Score composition; explicit confidence policy; supervised speculative real model lookup and cleanup	3
	mix run examples/live_otp_server.exs	Real TypeSafeSDK.OTP.Server; caller-owned Task.Supervisor; max_in_flight; simultaneous callers/correlation; server/per-request options; private-vs-caller cancellation ownership; recursive handle_evaluation/3; shutdown cleanup	4
	mix run examples/live_recursive_decisions.exs	Hierarchical descent, bisection, verify/repair, coarse-to-fine cascade, and bounded clarification; all branches driven by live answers	12
	mix run examples/evaluation/run.exs -- ...	Development/held-out decision evaluation; model vs policy metrics; sweep; frozen observed model/policy	one request per dataset row

support/live.exs and evaluation/evaluation.exs are supporting modules, not
standalone entrypoints. See the evaluation README for the
full CLI.
0.2 -> 0.4 feature-to-example matrix
“Live” means a runnable path exercises the real external API. “Deterministic”
identifies guarantees that are more honestly asserted in tests/tooling because a
successful network response cannot force every error/race/future condition.
	Public feature / guarantee	Live demonstration	Deterministic / deeper coverage
	Legacy model listing + system_one wire surface	live_evaluation.exs	guides/system-one-and-questions.md
	Strict Noul/Choice/Score constructors and local validation	live_semantic.exs	test/typesafe_sdk/semantic_questions_test.exs, guides/semantic-questions.md
	Prepared validation/reuse and caller atom/string restoration	live_semantic.exs	test/typesafe_sdk/semantic_response_test.exs
	Prepared composition, source order, right-biased merge, immutable reuse	live_composition_contracts.exs	test/typesafe_sdk/prepared_v030_test.exs, guides/migration-0.3.md
	Stable Prepared fingerprints + response/error propagation	live_composition_contracts.exs	test/typesafe_sdk/metadata_v030_test.exs
	Enriched Noul/Choice/Score answers; ranking/margin/expected/modal/normalized helpers; explicit gates	live_semantic.exs, live_decision_patterns.exs	guides/answers-and-confidence.md, guides/confidence-routing.md
	Response.fetch/filter, Response.values, stable Response.metadata	live_semantic.exs, live_composition_contracts.exs, live_otp_server.exs	response/metadata ExUnit suites
	Raw response/answer escape hatches without logging credentials	live_semantic.exs, privacy-conscious status/key view in live_composition_contracts.exs	guides/answers-and-confidence.md
	Bounded ordered/unordered batch evaluation and early-halt cleanup	live_batching.exs	test/typesafe_sdk/batch_test.exs, guides/batching.md
	Shared batch cancellation / no new scheduling after observed cancellation	live_runtime_controls.exs	test/typesafe_sdk/runtime_controls_v030_test.exs
	Unary cancellation capability discovery and race-safe outcomes	live_runtime_controls.exs	runtime-control tests; Pristine capability contract
	Client/per-call timeouts	live_runtime_controls.exs	runtime/client tests
	Retry inheritance/merge and retry: false	disabled throughout; optional bounded live config in live_runtime_controls.exs	retry-policy/runtime tests; live success does not prove a retry occurred
	Protected headers and strict semantic protected extra_body; legacy last-write-wins extras	live_runtime_controls.exs	test/typesafe_sdk/runtime_test.exs asserts exact serialized request/headers
	Client/per-call strict response contracts + exact allowed model	live_composition_contracts.exs using an observed model ID	test/typesafe_sdk/response_contract_v030_test.exs; future unknown-answer branch is test-only
	Client/per-call serialized request-byte budgets and explicit nil disable	live_composition_contracts.exs (success + intentional local preflight rejection)	runtime-control tests assert no egress on rejection
	Exact Models.find/find! and objective Models.latest	live_composition_contracts.exs using returned model IDs	test/typesafe_sdk/models_v030_test.exs; ambiguous/invalid catalog failures are deterministic tests
	Stable Error.metadata	cancellation/local validation paths in live scripts where naturally reachable	test/typesafe_sdk/metadata_v030_test.exs
	Semantic span telemetry	live_observability.exs	test/typesafe_sdk/semantic_telemetry_test.exs
	Per-answer Noul/Choice/Score telemetry and ordering/privacy	live_observability.exs	semantic telemetry tests cover future/exception branches
	Weighted scoring and speculative fan-out	live_decision_patterns.exs	composite/speculative guides
	TypeSafeSDK.OTP.Server, async replies, opaque correlation, option precedence, ownership/cleanup	live_otp_server.exs	test/typesafe_sdk/otp_server_v040_test.exs covers saturation, crashes, unsupported cancellation and exact lifecycle races
	Hierarchical, bisection, verify/repair, coarse-to-fine, clarification workflows	live_recursive_decisions.exs; OTP recursion also in live_otp_server.exs	guides/recursive-decisions.md; explicit finite bounds stay application-owned
	Labeled development/held-out evaluation	examples/evaluation/run.exs	test/typesafe_sdk/evaluation_example_test.exs, guides/evaluating-decisions.md
	Runtime capability reporting/fail-closed requirements	live_runtime_controls.exs, live_observability.exs	test/typesafe_sdk/runtime_capabilities_test.exs
	Alternate endpoint/model precedence and path-prefix preservation	every live entrypoint; CLI --base-url/--model	live_example_configuration_test.exs, client_configuration_test.exs, runtime_test.exs
	TypeSafeSDK.Test fixture API	Not live by design	guides/testing.md and ExUnit. It must never masquerade as a production example.
	JSON Schema/codegen freshness	schema check accompanies live_observability.exs, but is not a network proof	guides/json-schemas.md, mix typesafe.schema.verify, <code>mix typesafe.verify --project-root .</code>
	Reach architecture boundaries	Not a live behavior	mix reach.check --arch --smells, .reach.exs
	Future unknown wire types, deterministic overload/failures/race ordering	Cannot be honestly forced by a healthy live service	targeted ExUnit fixtures/tests retain these guarantees

Cancellation, failures, and privacy
A real request can complete before cancellation wins. Both completion and typed
:cancelled outcomes are legitimate in live_runtime_controls.exs; the example
uses no arbitrary delay or fake slow transport. Cancellation stops/cleans local
work according to advertised Pristine capabilities but does not prove remote
non-execution or rollback.
TypeSafeSDK.OTP.Server creates a private cancellation token for each worker.
A caller-provided token remains caller-owned; a watcher only mirrors caller
cancellation inward. The live OTP example checks that normal private cleanup does
not mutate the caller token. Deterministic shutdown/worker-exit/saturation cases
remain in ExUnit rather than manipulating a paid service into failure.
The shared failure path prints only bounded structural Error.metadata. Do not
replace synthetic example state with private data unless you intend that data to
be sent to the selected provider. API keys are never printed.
Evaluation and live capture entrypoints
The evaluation CLI exposes its endpoint/model workflow directly:
mix run examples/evaluation/run.exs -- --help
mix run examples/evaluation/run.exs -- \
  --base-url "$TYPESAFE_BASE_URL" \
  --model "$TYPESAFE_DEFAULT_MODEL" \
  --split development --sweep --output tmp/examples/development.json

The live capture task follows the same precedence:
mix typesafe.record \
  --base-url "$TYPESAFE_BASE_URL" \
  --model "$TYPESAFE_DEFAULT_MODEL" \
  --output tmp/live --baseline test/fixtures/live

Only use those explicit options when the matching endpoint, credential, and model
are actually authorized. The scheduled .github/workflows/live.yml capture also
accepts optional repository variables TYPESAFE_BASE_URL and
TYPESAFE_DEFAULT_MODEL; the existing TYPESAFE_API_KEY secret must correspond to
that selected endpoint. Reports/captures go under ignored tmp/ paths; no example
publishes, tags, commits, or updates approved fixtures automatically.


  

    Support-triage evaluation workflow

This runnable example measures narrow model judgments separately from application
routing policy. It uses TypeSafeSDK.evaluate_many, the normal Pristine path,
and the public semantic questions/answers. The CLI uses the same configurable live
endpoint/model selection as the standalone examples and always executes through the
normal SDK/Pristine HTTP path; no mocked backend or offline fallback is used.
Automatic retries are disabled.
Endpoint and model selection
Use credentials and model IDs issued by the endpoint you select:
export TYPESAFE_API_KEY="provider-key"
export TYPESAFE_BASE_URL="https://your-typesafe-host.example/deployment"
export TYPESAFE_DEFAULT_MODEL="provider-model-id"

TYPESAFE_BASE_URL is the API root before the generated /v1/models and
/v1/systemone paths; a path prefix such as /deployment is retained. The host
must implement the TypeSafe operation/response contract and compatible bearer
authentication. An arbitrary OpenAI-compatible endpoint is not automatically a
TypeSafe-compatible endpoint.
CLI --base-url and --model values win over the matching environment defaults.
An explicit blank/invalid endpoint fails rather than silently contacting the
default provider. Run mix run examples/evaluation/run.exs -- --help for the full
option list.
Data and commands
datasets/development.jsonl has 12 synthetic examples and
datasets/held-out.jsonl has 8 different synthetic examples. IDs and split markers
are validated; both department and route labels can contain multiple acceptable
answers. Replace these tiny illustrative sets with independently labeled,
representative data before drawing conclusions. No measured results are bundled.
# Set TYPESAFE_API_KEY in your shell before running; calls may incur charges.
mix run examples/evaluation/run.exs -- --split development --sweep \
  --max-auto-error 0.05 --output tmp/triage-development.json
mix run examples/evaluation/run.exs -- --split held-out \
  --policy tmp/triage-development.policy.json --output tmp/triage-held-out.json

Use --dataset path.jsonl for your own data with matching split markers. Other
options: --base-url, --model, --max-concurrency, and development-only --confidence /
--urgency. Thresholds are application policy, not SDK defaults. Development
without a sweep uses illustrative 0.8 confidence / 0.85 urgency values. With a
sweep, existing predictions are reused across the grid; no extra API requests
are made. An all-failure run cannot produce a valid selected policy. The CLI
returns nonzero when individual evaluations fail, retaining the report when one
has been produced.
The policy sends urgent cases to urgent first, then uncertain department
judgments to review, otherwise to the chosen department. Only department routes
count as automatic; review and urgent are human-handled routes. A frozen policy
pins the actual observed model when all successful development responses name
one version. Held-out runs require the policy and forbid overriding thresholds
or the frozen model. Inspect observed models; aliases can change upstream.
Metrics and denominators
Model accuracy = selected department accepted / successful evaluations.
Policy accuracy = final route accepted / successful evaluations.
End-to-end policy accuracy = accepted final routes / all input rows.
Automatic coverage = automatic department routes / all rows.
Automatic error rate = unacceptable automatic routes / automatic routes.
Human rate = review or urgent routes / all rows.
Required-human recall = human-routed cases / rows whose acceptable routes are
exclusively human routes. Request failures stay in the all-row denominators.
Undefined rates are null, not zero or one. Counts accompany every policy metric.
Latency p50/p95 uses nearest-rank observed per-evaluation elapsed milliseconds,
including error elapsed times when available; unobserved task-kill durations are
not fabricated. Token totals are unknown if any successful response omits a
count. Token cost of failed/ambiguous attempts is not observable from the final
response and is not invented. Reports retain probabilities, labels, IDs, model
versions and request IDs, but omit state, headers and credentials.
evaluation.exs contains the loader, questions, recording, policy, metrics and
sweep implementation. Unit and transport-integrated example tests live in
test/typesafe_sdk/evaluation_example_test.exs. Those tests validate the harness;
they are not model-performance evidence. Broader deployment evaluation should
include confidence intervals, representative failure costs and independent label
review appropriate to the application.
Failed policy selection and incomplete runs
If no swept development policy meets --max-auto-error, the script still writes
the captured predictions and complete sweep, with selection_error, no selected
policy and no invented fallback thresholds. It exits nonzero. Frozen policy files
are written only after an all-successful development run with one observed model
version. Held-out reports flag a model-version mismatch and exit nonzero rather
than presenting it as a comparable frozen-policy result.
Run with the other live examples
bash examples/run_all.sh runs this workflow after the focused live feature,
OTP, observability and recursive-pattern scripts, writing reports to tmp/examples/.
See the catalog. The CLI is run.exs; evaluation.exs is its
supporting implementation and is not a standalone example. All requests use
actual service responses. Fixture-based harness regression tests remain in
test/, separate from the live example commands.


  

    TypeSafeSDK 0.4.0

Endpoint and provider selection
export TYPESAFE_API_KEY="provider-key"
export TYPESAFE_BASE_URL="https://your-typesafe-host.example/deployment"
export TYPESAFE_DEFAULT_MODEL="provider-model-id"

client = TypeSafeSDK.new_client(
  api_key: key,
  base_url: "https://your-typesafe-host.example/deployment",
  model: "provider-model-id"
)
The base URL is the root before /v1/models and /v1/systemone; path prefixes are
retained. Use the selected provider's key/model and TypeSafe operation contract. A
generic OpenAI-compatible endpoint is not automatically TypeSafe-compatible.
Client and questions
Strict semantic API
client = TypeSafeSDK.new_client()
questions = [
  urgent: TypeSafeSDK.noul("Urgent?"),
  team: TypeSafeSDK.choice("Team?", billing: "Payments", technical: "Product"),
  severity: TypeSafeSDK.score("Severity?", ["Low", "High"])
]
prepared = TypeSafeSDK.prepare!(questions)
{:ok, response} = TypeSafeSDK.evaluate(client, state, prepared)
Tuple constructors
TypeSafeSDK.Question.Noul.new("Urgent?", true: "Time-sensitive")
TypeSafeSDK.Question.Choice.new("Team?", [billing: nil, technical: nil])
TypeSafeSDK.Question.Score.new("Severity?", ["Low", "High"])
Each also has new!. Legacy TypeSafeSDK.Noul/Choice/Score.new still returns
legacy structs; system_one still uses string response keys.
Answers and policy
team = TypeSafeSDK.Response.fetch!(response, :team)
TypeSafeSDK.Answer.Choice.ranked(team)
TypeSafeSDK.Answer.Choice.margin(team)
TypeSafeSDK.Answer.confidence(team)
TypeSafeSDK.Answer.gate(team, act: 0.9, review: 0.7)
TypeSafeSDK.Answer.yes?(response.answers.urgent, 0.85)
TypeSafeSDK.Answer.Score.expected_level(response.answers.severity)
TypeSafeSDK.Answer.Score.max_level(response.answers.severity)
TypeSafeSDK.Answer.Score.normalized(response.answers.severity)
TypeSafeSDK.Response.values(response)
# %{urgent: 0.91, team: :billing, severity: 1.7}
Thresholds are explicit application policy, not safety guarantees. Expected and
modal Score levels differ; Noul confidence is derived as max(p, 1-p).
Batch, errors and tests
TypeSafeSDK.evaluate_many(client, states, prepared,
  max_concurrency: 8, max_pending: 32, ordered: true, on_error: :collect,
  task_timeout_ms: 40_000, attempt_timeout_ms: 5_000)
TypeSafeSDK.evaluate_stream(client, states, prepared, ordered: false)
TypeSafeSDK.Error.retryable?(error)
TypeSafeSDK.Error.retry_after(error)

client = TypeSafeSDK.Test.client()
client = TypeSafeSDK.Test.stub(client, urgent: {:noul, 0.9})
# Run application code, then verify before the creating process exits.
TypeSafeSDK.Test.verify!(client)
TypeSafeSDK.Test.close(client)
Unordered results have batch_index; errors use details.batch_index. Request
timeout and retry policy values still use seconds. Retries can repeat processing.
Contract and operations tools
mix typesafe.schema.export
mix typesafe.schema.verify
mix typesafe.capabilities
mix typesafe.record --output tmp/live --base-url "$TYPESAFE_BASE_URL" --model "$TYPESAFE_DEFAULT_MODEL"
mix reach.check --arch --smells

Recording needs a real API key; no live data is fabricated. Unadvertised transport
bounds remain unverified. Semantic telemetry excludes automatic prompt/state data.
0.3 runtime controls
cancel = Pristine.Cancellation.new()
{:ok, response} = TypeSafeSDK.evaluate(client, state, prepared,
  cancellation: cancel,
  max_request_bytes: 262_144,
  response_contract: [on_unknown_answer: :error])

TypeSafeSDK.Prepared.keys(prepared)
TypeSafeSDK.Prepared.fingerprint(prepared)
TypeSafeSDK.Response.metadata(response)
TypeSafeSDK.RuntimeCapabilities.report(client)
Per-call retry keys inherit omitted client retry fields; retry: false disables
retry for that call. Cancellation uses Pristine directly and cannot prove that a
remote service did not begin processing a request.
0.4 OTP and answer telemetry
# Successful evaluate/4 calls emit one event per known answer:
[:typesafe_sdk, :answer]
# measurements: confidence, top_probability, distribution_margin
# metadata: answer_type, question_index, model/request ID, Prepared fingerprint

children = [
  {Task.Supervisor, name: MyApp.TypeSafeTasks},
  {MyApp.Triage,
   client: client,
   task_supervisor: MyApp.TypeSafeTasks,
   max_in_flight: 32}
]
MyApp.Triage uses TypeSafeSDK.OTP.Server and returns {:evaluate, ...} from
callbacks. The SDK starts no global task supervisor. See guides/otp-server.md
and guides/recursive-decisions.md.


  

    Generation And Verification

The SDK requires pristine ~> 0.4.0. The prerequisite command checks the retained
provider status-range contract plus Pristine 0.4 cancellation/capability behavior
before generation; TypeSafe does not implement transport cancellation itself.
Generation is a source-checkout maintenance task. Pristine Codegen and Provider
Testkit are checkout-only dependencies selected through the workspace bootstrap;
they are not needed to install or use the published SDK. On the development
workstation, use ~/.local/bin/typesafe-mix in place of mix to select the local
tooling packages. Normal dependency tuples default to Hex.
CI checks out Pristine at a pinned commit and uses the same bootstrap hook for
Codegen and Provider Testkit only. The SDK runtime and its dependencies resolve
from Hex. This lets CI maintain the SDK before the tooling packages are published.
Generated artifacts are committed source, following the sibling SDK convention.
mix typesafe.prereq
mix typesafe.ir --project-root .
mix typesafe.generate --project-root .
mix typesafe.verify --project-root .

The provider and bounded OpenAPI source plugin live in
codegen/typesafe_sdk/codegen/. Inputs live under priv/upstream/;
canonical generated modules live under lib/typesafe_sdk/generated/; compiler
manifests live under priv/generated/.
To refresh from TypeSafe itself:
mix typesafe.refresh --project-root .

The refresh path validates that the two expected operations and reviewed schema
names still exist before replacing the committed OpenAPI document. New referenced
schema names require an explicit source-code mapping so remote schema input cannot
create arbitrary atoms during code generation.
Verification
mix test runs offline tests by default. With TYPESAFE_API_KEY set, run
mix test --only live to exercise both real operations. To inspect their output,
run the live example.
After generation, run formatting, compilation with warnings as errors, tests,
Credo, Dialyzer, docs with warnings as errors, and generated-file verification before
building a package. Review upstream changes intentionally; a documentation-only
release does not require refreshing the API snapshot.
0.2.0 schema, compatibility and live capture gates
Run mix typesafe.schema.verify alongside generated-code verification. To
intentionally update exports after an upstream source change, run
mix typesafe.schema.export; neither verification task refreshes or approves
new source automatically. scripts/check_handoff.sh executes the offline QC
sequence without first regenerating files (which could hide stale artifacts).
CI targets Elixir/OTP 1.18.4/27.3, 1.19.5/28.3.1 and 1.20.4/29.0.6. These are
configured compatibility targets, not a substitute for green matrix results.
mix typesafe.record makes two real synthetic-input calls, saves raw response
bodies and metadata, and produces diffs against test/fixtures/live. No real
recordings are bundled until a credentialed run has been reviewed. The scheduled
workflow requires repository variable TYPESAFE_LIVE_ENABLED=true and secret
TYPESAFE_API_KEY. It never runs on pull requests, silently fabricates fixtures,
or commits changes. Probability differences require interpretation, not blanket
byte-for-byte stability claims.


  

    Upstream provenance

The initial semantic reference is the supplied Python typesafe-sdk 0.6.0
repository. The committed OpenAPI document was refreshed from
https://api.typesafe.ai/openapi.json on 2026-09-16, replacing the reconstructed
snapshot. The public operation surface remains:
	POST /v1/systemone
	GET /v1/models

Reviewed differences from the reconstructed Python wire snapshot:
	Upstream now names the Question and Answer discriminated unions. The source
plugin expands those reviewed aliases into their three known alternatives.
	Usage now requires input_tokens and output_tokens, and no longer declares
billing_units. The public Elixir type remains compatible with Python's public
token-count type.
	Upstream provides richer field descriptions, examples, and validation constraints.
The live API requires at least two score levels. Local normalization retains
Python 0.6.0's nonempty-score check and leaves stricter server validation to the API.

The live model-list and System One tests exercise the real service. Unknown future
answer types are ignored, and raw question fields are preserved, independently of
the stricter generated wire schemas. Newly referenced schema names or changed
union alternatives require source review before generation.
Official documentation starts at the documentation index.
0.2.0 semantic layer
The committed OpenAPI snapshot and generated operation/schema artifacts are
unchanged by this release. New semantic constraints and response-to-request
validation are handwritten provider behavior, not asserted changes to the wire
source. The strict 2..255 Choice / 2..10 Score limits coexist with legacy parity
constructors and the exported source-faithful JSON Schemas. See
migration for that boundary and
the implementation source ledger
for the three comparison implementations and resolved design choices.


  

    Changelog

0.4.0 - 2026-09-17
Added
	TypeSafeSDK.Response.values/1, a narrow primary-value projection that preserves
caller keys without introducing a second response hierarchy.
	Privacy-safe [:typesafe_sdk, :answer] telemetry after semantic validation, with
confidence/distribution-shape measurements, question ordinal, model/request IDs
and Prepared fingerprint but no state, question IDs/text, selected labels, raw
bodies, credentials, Noul direction or Score values.
	TypeSafeSDK.OTP.Server, an opt-in bounded GenServer facade for non-blocking
semantic work using a caller-owned Task.Supervisor, per-server max_in_flight,
typed SDK results and Pristine cancellation. No global SDK process was added.
	Runnable bounded recursive-decision coverage for hierarchical descent,
bisection, verify/repair over shrinking candidates, coarse-to-fine cascades and
clarifying conversations, all driven by real responses with explicit request/
depth/round/turn limits.
	Focused live examples for Prepared composition/fingerprints, exact model catalog
helpers, strict response contracts, request-byte budgets, timeout/retry controls,
Pristine cancellation, all three answer telemetry families, and a real
TypeSafeSDK.OTP.Server integration. The example catalog now maps public 0.2-0.4
features to live demonstrations or the appropriate deterministic test/tool gate.
	Reach architecture boundaries plus CI/handoff gates preventing handwritten pure
semantic modules from reaching runtime/orchestration layers and runtime
integration from reaching upward into orchestration.
	A self-bootstrapping, resumable scripts/release_qc.sh release driver separating
non-live QC, exact-artifact Hex dry-run, explicitly billable live validation and
exact-SHA push CI; it derives the pinned Pristine maintenance checkout from the
CI setup action, while successful live steps checkpoint under ignored tmp/ so
late failures can resume without automatically replaying already-passed API calls.
	0.4 migration, OTP integration and implementation-record documentation; Jev is
credited in README for the OTP/recursive/telemetry/architecture inspiration.

Changed
	Bumped package/runtime/header/docs/schema release metadata to 0.4.0 while keeping
the generated OpenAPI operations and existing Pristine runtime boundary intact.
	mix ci, GitHub quality CI and scripts/check_handoff.sh now include
mix reach.check --arch --smells.
	Alternate TypeSafe-compatible endpoints are a first-class onboarding/example
workflow. Live scripts, the evaluation CLI, recorder and all-examples runner use
the selected base URL/model; explicit CLI/helper choices win over environment
defaults, and blank/invalid explicit settings fail instead of silently falling
back to another provider.
	Client base URLs are validated as credential-free HTTP(S) roots while retaining
path prefixes for generated /v1/* operations.

Fixed
	Handle completed OTP cancellation watchers without hanging request cleanup;
cancel private request tokens when evaluation workers exit.
	Normalize unsupported transport cancellation into typed SDK errors so OTP
consumers retain the documented error contract.
	Restrict Reach source discovery to current runtime and maintenance source,
excluding unpacked historical release artifacts.

Verification status
	The follow-on completed target-host formatter/compile/tests, strict Credo, Reach,
Dialyzer, warnings-as-errors docs, schema/codegen freshness, mix ci, package
build and unpacked Hex publication dry-run against published Pristine 0.4.0.
	Live-inclusive ExUnit, the recorder, all standalone live examples and the
development/held-out evaluation workflow completed against the authorized
TypeSafe endpoint after two example-only defects discovered by the live run were
corrected and rerun.
	Implementation commit a1b77fa0aca1eb53f310af4a1c282764b2283ef9
passed normal push-triggered GitHub CI run 35293833582 across Elixir/OTP
1.18.4/27.3, 1.19.5/28.3.1 and 1.20.4/29.0.6 plus the quality job. See
VERIFICATION.md for the exact evidence and PUBLISHING.md for final-release
procedure requirements after any later documentation/process-only commit.

0.3.0 - 2026-09-17
Added
	Verified unary cancellation forwarding with Pristine.Cancellation, typed
cancellation preservation, and Pristine-owned capability discovery for
:unary_cancellation and :cancellation_cleanup.
	Cancellation-aware bounded batch scheduling: one shared token is forwarded to
started requests and no additional work is scheduled after cancellation is
observed; existing task/lifecycle cleanup remains authoritative.
	Client-level retry defaults with structural per-call inheritance/override and
explicit false disable semantics, still executed entirely by Pristine.
	Immutable Prepared composition (keys/1, put/3, delete/2, take/2,
merge/2) with validation on every rebuild and deterministic execution order.
	Versioned typesafe-prepared-v1:<sha256> semantic-contract fingerprints and
response/error fingerprint propagation.
	Opt-in strict response contracts for unknown answer keys and exact allowed-model
membership, preserving 0.2 behavior by default.
	Optional serialized request-byte budgets enforced before Pristine transport
egress, with safe actual/limit metadata and per-call override support.
	Pure exact model lookup and objective release_date latest-selection helpers,
including explicit ambiguity/unordered-catalog errors instead of fuzzy guesses.
	Stable privacy-safe TypeSafeSDK.Response.metadata/1 and
TypeSafeSDK.Error.metadata/1 accessors.

Changed
	Require Pristine ~> 0.4.0; TypeSafe delegates runtime cancellation capability
discovery to Pristine.RuntimeCapabilities.transport/1 and does not infer
support from adapter names or optional callback presence.
	Bumped package, runtime/header, docs source-ref and committed schema release
metadata to 0.3.0.
	Preserved the 0.2 semantic constructors, enriched answers, raw/wire escape
hatches, bounded batching, test seam, telemetry, schema tooling and evaluation
workflow without adding an HTTP client, retry engine, circuit breaker, queue,
or transport cancellation implementation to TypeSafe.

Verification status
	Source/static inspection and overlay-diff checks for this implementation were
run in the delivery environment. That environment does not provide Elixir,
Erlang or Mix, so compilation, ExUnit, formatter, Credo, Dialyzer, ExDoc,
generated-artifact verification, live fixtures and Hex build remain explicit
target-environment gates. See HANDOFF.md and VERIFICATION.md.

0.2.0 - 2026-09-17
Added
	Strict semantic question constructors with tuple/bang forms, top-level helpers,
structured JSON descriptions, ordered Choice options, Score labels, protected
extras and path-aware local validation.
	Prepared question sets with cached JSON and finite caller-key restoration;
evaluate/evaluate!, evaluate_many/evaluate_stream and system_one! conveniences.
	Request-relative answer validation for IDs, types, selected options,
probability domains/sums, Score ranges/rubrics and nonnegative usage.
	Raw response/answer retention, unknown_answers, semantic IDs/rubrics/labels,
runtime and logical elapsed time, retry counts and batch input indexes on the
existing response/answer structs; no duplicate Result hierarchy.
	Answer ranking, Choice margin, expected/modal/normalized Score helpers, Noul
decisions/certainty, explicit-threshold gates and response fetch/filter helpers.
	Unlinked supervised batch workers, monitored per-enumeration ownership,
bounded concurrency and ordered prefetch windows, explicit task/attempt budgets, collect/raise failures and
early-halt/caller-exit cleanup.
	Application test client at the Pristine transport seam with exact/synthetic
distributions, request-contract checking, errors/models, finite sequences,
state-dependent callbacks, metadata, verification and bounded request history.
	Privacy-oriented semantic telemetry, nested caller metadata and public
retryability/Retry-After helpers.
	Fail-closed runtime-capability auditing. Unadvertised transport bounds remain
unverified; no second HTTP stack, global pool or pretend streaming body cap.
	Authoritative OpenAPI-derived self-contained JSON Schema export/verification.
	Runnable synthetic support-triage evaluation with separate model/policy metrics,
development-only threshold sweeps, frozen held-out policies, ambiguous labels,
coverage/error/review/latency/token reporting and provenance metadata.
	Live-only runnable examples for semantic answers, batching, telemetry/runtime
inspection, composite scoring and speculative model lookup, with one complete
example runner and an expanded coverage catalog.
	Semantic, migration, testing, uncertainty, batch, telemetry, schema, runtime and
decision-pattern guides; cheatsheet; compatibility-matrix CI; opt-in real live
capture/diffs without fabricated recordings or automatic commits.

Changed
	Require Pristine ~> 0.3.1, carrying Foundation 0.2.2's supervised ETS registry
ownership fix and removal of unexpected ETS-TRANSFER logs.
	Aligned Mix package and runtime/header version reporting at 0.2.0.
	Strengthened known wire probability/usage validation and collision detection.
	Added strict semantic header validation, improper-list rejection and response
path components that preserve dotted caller IDs.
	Retained existing legacy constructors, string-keyed system_one behavior,
protected headers, raw extras, retry defaults, Pristine runtime ownership and generated
operation/schema ownership. Added telemetry as a directly used dependency.
	Updated package/HexDocs registrations, contributor and publishing instructions,
offline gates and target-environment handoff. Generated wire artifacts and
historical dependency/upstream versions are unchanged.

Verification status
	Native compilation, formatting, ExUnit (including live tests), strict Credo,
Dialyzer, ExDoc, schema/codegen verification and Hex packaging passed. The
three-pair Elixir/OTP CI matrix is green. See HANDOFF.md and VERIFICATION.md
for execution evidence; this is not a claim of Hex publication.

0.1.2 - 2026-09-16
Improved
	Expanded README with comprehensive System One decision model guides, typed question
workflows, and SDK architecture documentation.

0.1.1 - 2026-09-16
Added
	Runnable live API example showing model metadata, typed questions, structured
answers, probabilities, confidence, and token usage; included in the Hex package.
	Guide index and organized documentation menus for getting started, usage,
examples, maintenance, and project information.
	MIT License page in the documentation navigation and grouped API module reference.

Improved
	Expanded installation, configuration, response handling, and question guides.
	Corrected the documented Noul criteria shape and minimum of two score levels.
	Updated publishing instructions for the standalone 0.1.1 SDK patch release.

0.1.0 - 2026-09-16
	Refresh all direct dependency requirements to current stable releases and update
the complete resolved dependency graph (2026-09-16).

	Initial ground-up Elixir port of the supplied TypeSafe Python SDK 0.6.0.

	Added System One and model-list operations.

	Added noul, choice, and score question/answer types.

	Added Python-compatible response/error normalization and retry defaults.

	Preserved successful-response request IDs/raw Pristine responses and attached the same metadata to response-validation failures.

	Added Pristine runtime integration and PristineCodegen provider/source plugin.

	Added committed live OpenAPI snapshot and deterministic refresh/generate/verify tasks.

	Added pure contract tests and opt-in real API integration tests.

	Added handoff and maintenance documentation.

	Keep checkout-only generation/test tooling out of the unpacked release dependencies;
publishing the SDK does not require publishing Pristine Codegen or Testkit.

	Made Pristine 0.3.0 a hard prerequisite and consume its first-class provider
HTTP status-range override contract for the Python SDK's 500..599 retry rule.

	Reviewed live Question/Answer unions and token-only Usage schema against Python 0.6.0.

	Verified both real API operations and the generated request pipeline.

	Corrected total retry budgets, zero backoff, and lower transport timeout classification.

	Hardened OpenAPI refresh TLS verification and removed dynamic HTTP-method atom
conversion from the source plugin.

	Made per-call retry status sets and respect_retry_after affect actual Pristine
classification, not only Foundation backoff options.




  

    License


MIT License

Copyright (c) 2026 nshkrdotcom

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.



  

    
TypeSafeSDK.JSON 
    



      
JSON normalization for the semantic API, with collision detection and bounded nesting.
Objects accept atom/string keys, but values must be JSON values. Arbitrary structs,
PIDs and functions are rejected. Nothing received from the service is turned into atoms.

      


      
        Summary


  
    Functions
  


    
      
        normalize(value, path \\ [])

      


    





      


      
        Functions


        


    

  
    
      
    
    
      normalize(value, path \\ [])



        
          
        

    

  


  

      

          @spec normalize(term(), [String.t()]) ::
  {:ok, term()} | {:error, TypeSafeSDK.Error.t()}


      



  


        

      


  

    
TypeSafeSDK.Prepared 
    



      
A validated, immutable semantic question contract.
Preparation caches the exact wire fragment, retains finite caller-key metadata,
and computes a versioned semantic fingerprint. Composition functions rebuild
the value through the normal validation path, so ordering and request-relative
invariants are never bypassed.

      


      
        Summary


  
    Types
  


    
      
        caller_key()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        delete(prepared, key)

      


        Delete one key and revalidate the resulting Prepared value.



    


    
      
        fingerprint(prepared)

      


        Return the versioned deterministic semantic-contract fingerprint.



    


    
      
        keys(prepared)

      


        Return caller keys in execution/wire order.



    


    
      
        merge(left, right)

      


        Right-biased merge preserving duplicate positions from the left.



    


    
      
        new(prepared)

      


    


    
      
        new!(questions)

      


    


    
      
        put(prepared, key, question)

      


        Replace a question without moving it, or append a new key.



    


    
      
        take(prepared, requested)

      


        Take selected keys while preserving their source execution order.



    





      


      
        Types


        


  
    
      
    
    
      caller_key()



        
          
        

    

  


  

      

          @type caller_key() :: atom() | String.t()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Prepared{
  count: pos_integer(),
  definitions: map(),
  encoded: struct(),
  fingerprint: String.t(),
  json: binary(),
  keys: %{required(String.t()) => caller_key()},
  ordered_keys: [caller_key()],
  questions: [{caller_key(), term()}]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      delete(prepared, key)



        
          
        

    

  


  

      

          @spec delete(t(), caller_key()) :: {:ok, t()} | {:error, TypeSafeSDK.Error.t()}


      


Delete one key and revalidate the resulting Prepared value.

  



  
    
      
    
    
      fingerprint(prepared)



        
          
        

    

  


  

      

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


      


Return the versioned deterministic semantic-contract fingerprint.

  



  
    
      
    
    
      keys(prepared)



        
          
        

    

  


  

      

          @spec keys(t()) :: [caller_key()]


      


Return caller keys in execution/wire order.

  



  
    
      
    
    
      merge(left, right)



        
          
        

    

  


  

      

          @spec merge(t(), t()) :: {:ok, t()} | {:error, TypeSafeSDK.Error.t()}


      


Right-biased merge preserving duplicate positions from the left.

  



  
    
      
    
    
      new(prepared)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      new!(questions)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      put(prepared, key, question)



        
          
        

    

  


  

      

          @spec put(t(), caller_key(), term()) :: {:ok, t()} | {:error, TypeSafeSDK.Error.t()}


      


Replace a question without moving it, or append a new key.

  



  
    
      
    
    
      take(prepared, requested)



        
          
        

    

  


  

      

          @spec take(t(), Enumerable.t()) :: {:ok, t()} | {:error, TypeSafeSDK.Error.t()}


      


Take selected keys while preserving their source execution order.

  


        

      


  

    
TypeSafeSDK.Question.Choice 
    



      
Strict Choice with 2..255 alternatives and finite caller-key restoration.
Pair lists preserve order. Maps are sorted by wire key, not assumed to retain
insertion order. :extra permits future fields except type/instructions/criteria.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(instructions, criteria, opts \\ [])

      


    


    
      
        new!(instructions, criteria, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Question.Choice{
  criteria: list(),
  extra: map(),
  instructions: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(instructions, criteria, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      new!(instructions, criteria, opts \\ [])



        
          
        

    

  


  

      

          @spec new!(term(), map() | list(), keyword()) :: t()


      



  


        

      


  

    
TypeSafeSDK.Question.Noul 
    



      
Strict semantic yes/no question. new/2 returns a tuple; new!/2 raises.
iex> {:ok, q} = TypeSafeSDK.Question.Noul.new("Urgent?", true: "Time-sensitive")
iex> q.criteria
[{true, "Time-sensitive"}]
Options: :true, :false, or explicit :criteria; plus protected :extra.
Do not combine explicit criteria with the true/false shorthand.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(instructions, opts \\ [])

      


    


    
      
        new!(instructions, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Question.Noul{
  criteria: list() | nil,
  extra: map(),
  instructions: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(instructions, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      new!(instructions, opts \\ [])



        
          
        

    

  


  

      

          @spec new!(term(), keyword()) :: t()


      



  


        

      


  

    
TypeSafeSDK.Question.Score 
    



      
Strict Score on 2..10 ordered levels.
A level is a description or {label, description}. The pair is sent as a
structured object and its label is restored on the semantic answer. Unknown
JSON properties may be supplied through :extra without overriding core fields.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(instructions, levels, opts \\ [])

      


    


    
      
        new!(instructions, levels, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Question.Score{
  extra: map(),
  instructions: term(),
  levels: list()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(instructions, levels, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      new!(instructions, levels, opts \\ [])



        
          
        

    

  


  

      

          @spec new!(term(), list(), keyword()) :: t()


      



  


        

      


  

    
TypeSafeSDK.Answer 
    



      
Uncertainty helpers with explicit application-owned policy thresholds.

      


      
        Summary


  
    Functions
  


    
      
        confidence(answer)

      


    


    
      
        gate(answer, opts)

      


        Classify certainty using explicit act: and review: thresholds. No implicit policy.



    


    
      
        yes?(answer)

      


        See TypeSafeSDK.Answer.Noul.yes?/1.



    


    
      
        yes?(answer, threshold)

      


        See TypeSafeSDK.Answer.Noul.yes?/2.



    





      


      
        Functions


        


  
    
      
    
    
      confidence(answer)



        
          
        

    

  


  

      

          @spec confidence(
  TypeSafeSDK.NoulAnswer.t()
  | TypeSafeSDK.ChoiceAnswer.t()
  | TypeSafeSDK.ScoreAnswer.t()
) :: number()


      



  



  
    
      
    
    
      gate(answer, opts)



        
          
        

    

  


  

      

          @spec gate(
  TypeSafeSDK.NoulAnswer.t()
  | TypeSafeSDK.ChoiceAnswer.t()
  | TypeSafeSDK.ScoreAnswer.t(),
  keyword()
) :: :act | :review | :escalate


      


Classify certainty using explicit act: and review: thresholds. No implicit policy.

  



  
    
      
    
    
      yes?(answer)



        
          
        

    

  


  

See TypeSafeSDK.Answer.Noul.yes?/1.

  



  
    
      
    
    
      yes?(answer, threshold)



        
          
        

    

  


  

See TypeSafeSDK.Answer.Noul.yes?/2.

  


        

      


  

    
TypeSafeSDK.Answer.Choice 
    



      
Read a Choice distribution without imposing routing policy.

      


      
        Summary


  
    Functions
  


    
      
        margin(answer)

      


        Difference between the top two probabilities (0 for an empty distribution).



    


    
      
        ranked(choice_answer)

      


        Descending probabilities; ties follow caller order, then deterministic key order.



    





      


      
        Functions


        


  
    
      
    
    
      margin(answer)



        
          
        

    

  


  

      

          @spec margin(TypeSafeSDK.ChoiceAnswer.t()) :: number()


      


Difference between the top two probabilities (0 for an empty distribution).

  



  
    
      
    
    
      ranked(choice_answer)



        
          
        

    

  


  

      

          @spec ranked(TypeSafeSDK.ChoiceAnswer.t()) :: [{atom() | String.t(), number()}]


      


Descending probabilities; ties follow caller order, then deterministic key order.

  


        

      


  

    
TypeSafeSDK.Answer.Noul 
    



      
Noul decision helpers. The threshold is application policy, not a safety guarantee.

      


      
        Summary


  
    Functions
  


    
      
        confidence(noul_answer)

      


        Return max(p, 1-p), a derived certainty measure, not provider confidence.



    


    
      
        yes?(answer, threshold \\ 0.5)

      


        Compare probability of true with a threshold (default 0.5).



    





      


      
        Functions


        


  
    
      
    
    
      confidence(noul_answer)



        
          
        

    

  


  

      

          @spec confidence(TypeSafeSDK.NoulAnswer.t()) :: number()


      


Return max(p, 1-p), a derived certainty measure, not provider confidence.

  



    

  
    
      
    
    
      yes?(answer, threshold \\ 0.5)



        
          
        

    

  


  

      

          @spec yes?(TypeSafeSDK.NoulAnswer.t(), number()) :: boolean()


      


Compare probability of true with a threshold (default 0.5).

  


        

      


  

    
TypeSafeSDK.Answer.Score 
    



      
Score distributions, rounded expectations, modal levels and normalization.

      


      
        Summary


  
    Functions
  


    
      
        expected_level(answer)

      


        Rounded expected level and its caller label; this is NOT necessarily the modal level.



    


    
      
        max_level(answer)

      


        Most probable level and label. Ties choose the lowest index.



    


    
      
        normalized(score_answer)

      


        Expected score / highest level index; a one-level legacy rubric yields 0.0.



    


    
      
        ranked(score_answer)

      


    





      


      
        Functions


        


  
    
      
    
    
      expected_level(answer)



        
          
        

    

  


  

      

          @spec expected_level(TypeSafeSDK.ScoreAnswer.t()) :: {integer(), term()}


      


Rounded expected level and its caller label; this is NOT necessarily the modal level.

  



  
    
      
    
    
      max_level(answer)



        
          
        

    

  


  

      

          @spec max_level(TypeSafeSDK.ScoreAnswer.t()) :: {integer(), term()} | nil


      


Most probable level and label. Ties choose the lowest index.

  



  
    
      
    
    
      normalized(score_answer)



        
          
        

    

  


  

      

          @spec normalized(TypeSafeSDK.ScoreAnswer.t()) :: number()


      


Expected score / highest level index; a one-level legacy rubric yields 0.0.

  



  
    
      
    
    
      ranked(score_answer)



        
          
        

    

  


  

      

          @spec ranked(TypeSafeSDK.ScoreAnswer.t()) :: [{integer(), number()}]


      



  


        

      


  

    
TypeSafeSDK.Response 
    



      
Answer accessors and bounded metadata for TypeSafe responses.

      


      
        Summary


  
    Functions
  


    
      
        choices(response)

      


        See TypeSafeSDK.SystemOneResponse.choices/1.



    


    
      
        fetch(response, id)

      


        See TypeSafeSDK.SystemOneResponse.fetch/2.



    


    
      
        fetch!(response, id)

      


        See TypeSafeSDK.SystemOneResponse.fetch!/2.



    


    
      
        metadata(response)

      


        Return stable structural metadata without raw request/response content.



    


    
      
        nouls(response)

      


        See TypeSafeSDK.SystemOneResponse.nouls/1.



    


    
      
        raw_http_response!(response)

      


        See TypeSafeSDK.SystemOneResponse.raw_http_response!/1.



    


    
      
        request_id!(response)

      


        See TypeSafeSDK.SystemOneResponse.request_id!/1.



    


    
      
        scores(response)

      


        See TypeSafeSDK.SystemOneResponse.scores/1.



    


    
      
        values(system_one_response)

      


        Project enriched answers to their primary semantic values while preserving caller keys.



    





      


      
        Functions


        


  
    
      
    
    
      choices(response)



        
          
        

    

  


  

See TypeSafeSDK.SystemOneResponse.choices/1.

  



  
    
      
    
    
      fetch(response, id)



        
          
        

    

  


  

See TypeSafeSDK.SystemOneResponse.fetch/2.

  



  
    
      
    
    
      fetch!(response, id)



        
          
        

    

  


  

See TypeSafeSDK.SystemOneResponse.fetch!/2.

  



  
    
      
    
    
      metadata(response)



        
          
        

    

  


  

      

          @spec metadata(TypeSafeSDK.SystemOneResponse.t() | TypeSafeSDK.ListModelsResponse.t()) ::
  map()


      


Return stable structural metadata without raw request/response content.

  



  
    
      
    
    
      nouls(response)



        
          
        

    

  


  

See TypeSafeSDK.SystemOneResponse.nouls/1.

  



  
    
      
    
    
      raw_http_response!(response)



        
          
        

    

  


  

See TypeSafeSDK.SystemOneResponse.raw_http_response!/1.

  



  
    
      
    
    
      request_id!(response)



        
          
        

    

  


  

See TypeSafeSDK.SystemOneResponse.request_id!/1.

  



  
    
      
    
    
      scores(response)



        
          
        

    

  


  

See TypeSafeSDK.SystemOneResponse.scores/1.

  



  
    
      
    
    
      values(system_one_response)



        
          
        

    

  


  

      

          @spec values(TypeSafeSDK.SystemOneResponse.t()) :: %{
  required(atom() | String.t()) => term()
}


      


Project enriched answers to their primary semantic values while preserving caller keys.
Unknown future answer types are omitted because they live in unknown_answers, not
the validated answers map. This is a convenience projection, not a second response
model; use the answer structs when confidence/distributions matter.

  


        

      


  

    
TypeSafeSDK.Batch 
    



      
Lazy, bounded evaluation using an owned supervisor and unlinked tasks.
The stream is cold and re-enumerable. Every enumeration owns its supervisor;
early halt and errors stop remaining tasks. This bounds tasks in this batch,
not queues in the shared HTTP transport. Ordered evaluation uses bounded
prefetch windows (max_pending, default four times concurrency); one window
completes before the next starts. Unordered results retain batch_index.

      


      
        Summary


  
    Functions
  


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

      


    


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

      


    





      


      
        Functions


        


    

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



        
          
        

    

  


  

      

          @spec many(TypeSafeSDK.Client.t(), Enumerable.t(), term(), keyword()) :: list()


      



  



    

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



        
          
        

    

  


  

      

          @spec stream(TypeSafeSDK.Client.t(), Enumerable.t(), term(), keyword()) ::
  Enumerable.t()


      



  


        

      


  

    
TypeSafeSDK.OTP.Server behaviour
    



      
Bounded OTP facade for asynchronous TypeSafe evaluations inside a GenServer.
use TypeSafeSDK.OTP.Server keeps ordinary GenServer callbacks in the caller
module and adds one callback, handle_evaluation/3. Return
{:evaluate, {tag, state, questions}, inner_state} (or the four-element form
with per-request options) from a callback to start an evaluation without
blocking the server. The eventual {:ok, response} / {:error, error} result
is delivered to handle_evaluation/3 with the same opaque tag.
This module deliberately does not start a global supervisor or own an HTTP
runtime. Callers provide a Task.Supervisor from their application tree and a
normal TypeSafeSDK.Client. max_in_flight bounds pending evaluations for the
server. TypeSafeSDK still delegates HTTP, retries and physical cancellation to
Pristine.
The wrapper scopes every request with its own private Pristine.Cancellation
token. When the caller supplies a cancellation token, a temporary watcher mirrors
caller cancellation into the private token without mutating caller-owned state.
On server shutdown the private token is cancelled before the local task is stopped.

      


      
        Summary


  
    Types
  


    
      
        async_result(state)

      


        Return values accepted from asynchronous delegated callbacks.



    


    
      
        call_result(state)

      


        Return values accepted from handle_call/3.



    


    
      
        evaluation_request()

      


        A request started by a callback without blocking the server.



    


    
      
        tag()

      


        An opaque correlation term returned unchanged to handle_evaluation/3.



    





  
    Callbacks
  


    
      
        code_change(arg1, term, term)

      


    


    
      
        handle_call(term, from, term)

      


    


    
      
        handle_cast(term, term)

      


    


    
      
        handle_continue(term, term)

      


    


    
      
        handle_evaluation(arg1, tag, term)

      


    


    
      
        handle_info(term, term)

      


    


    
      
        init(term)

      


    


    
      
        terminate(term, term)

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(module, opts)

      


        Start a wrapped module.



    





      


      
        Types


        


  
    
      
    
    
      async_result(state)



        
          
        

    

  


  

      

          @type async_result(state) ::
  {:evaluate, evaluation_request(), state}
  | {:noreply, state}
  | {:noreply, state, timeout() | :hibernate | {:continue, term()}}
  | {:stop, term(), state}


      


Return values accepted from asynchronous delegated callbacks.

  



  
    
      
    
    
      call_result(state)



        
          
        

    

  


  

      

          @type call_result(state) ::
  async_result(state)
  | {:reply, term(), state}
  | {:reply, term(), state, timeout() | :hibernate | {:continue, term()}}
  | {:stop, term(), term(), state}


      


Return values accepted from handle_call/3.

  



  
    
      
    
    
      evaluation_request()



        
          
        

    

  


  

      

          @type evaluation_request() ::
  {tag(), term(), term()} | {tag(), term(), term(), keyword()}


      


A request started by a callback without blocking the server.

  



  
    
      
    
    
      tag()



        
          
        

    

  


  

      

          @type tag() :: term()


      


An opaque correlation term returned unchanged to handle_evaluation/3.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      code_change(arg1, term, term)


        (optional)


        
          
        

    

  


  

      

          @callback code_change(term() | {:down, term()}, term(), term()) ::
  {:ok, term()} | {:error, term()}


      



  



  
    
      
    
    
      handle_call(term, from, term)


        (optional)


        
          
        

    

  


  

      

          @callback handle_call(term(), GenServer.from(), term()) :: call_result(term())


      



  



  
    
      
    
    
      handle_cast(term, term)


        (optional)


        
          
        

    

  


  

      

          @callback handle_cast(term(), term()) :: async_result(term())


      



  



  
    
      
    
    
      handle_continue(term, term)


        (optional)


        
          
        

    

  


  

      

          @callback handle_continue(term(), term()) :: async_result(term())


      



  



  
    
      
    
    
      handle_evaluation(arg1, tag, term)



        
          
        

    

  


  

      

          @callback handle_evaluation({:ok, term()} | {:error, term()}, tag(), term()) ::
  async_result(term())


      



  



  
    
      
    
    
      handle_info(term, term)


        (optional)


        
          
        

    

  


  

      

          @callback handle_info(term(), term()) :: async_result(term())


      



  



  
    
      
    
    
      init(term)



        
          
        

    

  


  

      

          @callback init(term()) ::
  {:ok, term()}
  | {:ok, term(), timeout() | :hibernate | {:continue, term()}}
  | {:stop, term()}
  | :ignore


      



  



  
    
      
    
    
      terminate(term, term)


        (optional)


        
          
        

    

  


  

      

          @callback terminate(term(), term()) :: term()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      start_link(module, opts)



        
          
        

    

  


  

      

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


      


Start a wrapped module.
Required options are :client and :task_supervisor. Optional wrapper options
are :init_arg, :max_in_flight (default 32), and :evaluation_options.
Standard GenServer start options such as :name are also accepted.

  


        

      


  

    
TypeSafeSDK.RuntimeCapabilities 
    



      
Fail-closed TypeSafe-facing view of Pristine transport capabilities.
Discovery delegates exclusively to Pristine.RuntimeCapabilities.transport/1.
TypeSafe does not infer support from adapter names or optional callbacks and
never exposes transport context/options through this report.

      


      
        Summary


  
    Functions
  


    
      
        check(client, requirements)

      


    


    
      
        names()

      


    


    
      
        report(source)

      


    


    
      
        require!(client, requirements)

      


    





      


      
        Functions


        


  
    
      
    
    
      check(client, requirements)



        
          
        

    

  


  

      

          @spec check(
  TypeSafeSDK.Client.t() | Pristine.Client.t() | Pristine.Core.Context.t(),
  [atom()]
) ::
  :ok | {:error, TypeSafeSDK.Error.t()}


      



  



  
    
      
    
    
      names()



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      report(source)



        
          
        

    

  


  

      

          @spec report(TypeSafeSDK.Client.t() | Pristine.Client.t() | Pristine.Core.Context.t()) ::
  map()


      



  



  
    
      
    
    
      require!(client, requirements)



        
          
        

    

  


  

      

          @spec require!(
  TypeSafeSDK.Client.t() | Pristine.Client.t() | Pristine.Core.Context.t(),
  [atom()]
) ::
  :ok


      



  


        

      


  

    
TypeSafeSDK.Telemetry 
    



      
Privacy-oriented semantic spans above Pristine's attempt telemetry.
Events are [:typesafe_sdk, :evaluate, :start | :stop | :exception],
[:typesafe_sdk, :answer], and [:typesafe_sdk, :batch, :cancelled]. Durations
use native monotonic units.
Automatic metadata never includes state, questions, bodies, headers, API keys,
exception reasons, stacktraces, or raw errors. Explicit telemetry_metadata
is nested under :caller; supply identifiers, not customer content.
A brutally killed process cannot emit a terminal event. Batch timeouts are
observable by the owning stream; physical transport cancellation remains a
transport capability, not a promise made by these events.

      




  

    
TypeSafeSDK.Schema 
    



      
Self-contained JSON Schemas derived from the committed OpenAPI 3.1 document.
These are the wire schemas, not a second definition of stricter semantic
constraints (option count, relational domains, probability sums). All component
references become local $defs references. Unknown OpenAPI annotations survive.

      


      
        Summary


  
    Functions
  


    
      
        documents(openapi)

      


    


    
      
        export(directory, source \\ source_path())

      


    


    
      
        source_path()

      


    


    
      
        verify(directory, source \\ source_path())

      


    





      


      
        Functions


        


  
    
      
    
    
      documents(openapi)



        
          
        

    

  


  

      

          @spec documents(map()) :: %{required(String.t()) => map()}


      



  



    

  
    
      
    
    
      export(directory, source \\ source_path())



        
          
        

    

  


  

      

          @spec export(String.t(), String.t()) :: :ok


      



  



  
    
      
    
    
      source_path()



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      verify(directory, source \\ source_path())



        
          
        

    

  


  

      

          @spec verify(String.t(), String.t()) :: :ok | {:error, [String.t()]}


      



  


        

      


  

    
TypeSafeSDK.Test 
    



      
Explicit, isolated application fixtures at the Pristine transport seam.
These helpers do not replace serialization, retry classification, decoding or
semantic validation. The configured transport can never call the live API.
A scenario monitors its creating process and can be shared explicitly with
child tasks. Call verify!/1 before the owner exits, and close/1 when done.
client = TypeSafeSDK.Test.client()
client = TypeSafeSDK.Test.stub(client, urgent: {:noul, 0.9})
result = TypeSafeSDK.evaluate!(client, "synthetic example", urgent: TypeSafeSDK.noul("Urgent?"))
TypeSafeSDK.Test.verify!(client)
TypeSafeSDK.Test.close(client)
Default retries are disabled. Enable the real retry policy explicitly when
using stub_sequence/2. Request history is bounded (default 1000) and contains
the actual serialized request; use synthetic data and test credentials only.

      


      
        Summary


  
    Functions
  


    
      
        client(opts \\ [])

      


    


    
      
        close(client)

      


    


    
      
        requests(client)

      


    


    
      
        stats(client)

      


    


    
      
        stub(client, answers, opts \\ [])

      


    


    
      
        stub_callback(client, fun)

      


        Build a fixture from the actual request, for state-dependent or synchronized application tests.



    


    
      
        stub_http_error(client, status, opts \\ [])

      


    


    
      
        stub_models(client, models, opts \\ [])

      


    


    
      
        stub_response(client, body, opts \\ [])

      


        Raw response escape hatch for testing malformed or future response contracts.



    


    
      
        stub_sequence(client, fixtures)

      


        Finite request/attempt sequence. Exhaustion fails; verify!/1 checks consumption.



    


    
      
        stub_transport_error(client, reason)

      


    


    
      
        verify!(client)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      client(opts \\ [])



        
          
        

    

  


  

      

          @spec client(keyword()) :: TypeSafeSDK.Client.t()


      



  



  
    
      
    
    
      close(client)



        
          
        

    

  


  

      

          @spec close(TypeSafeSDK.Client.t()) :: :ok


      



  



  
    
      
    
    
      requests(client)



        
          
        

    

  


  

      

          @spec requests(TypeSafeSDK.Client.t()) :: list()


      



  



  
    
      
    
    
      stats(client)



        
          
        

    

  


  

      

          @spec stats(TypeSafeSDK.Client.t()) :: map()


      



  



    

  
    
      
    
    
      stub(client, answers, opts \\ [])



        
          
        

    

  


  

      

          @spec stub(TypeSafeSDK.Client.t(), map() | list(), keyword()) ::
  TypeSafeSDK.Client.t()


      



  



  
    
      
    
    
      stub_callback(client, fun)



        
          
        

    

  


  

Build a fixture from the actual request, for state-dependent or synchronized application tests.

  



    

  
    
      
    
    
      stub_http_error(client, status, opts \\ [])



        
          
        

    

  


  

      

          @spec stub_http_error(TypeSafeSDK.Client.t(), integer(), keyword()) ::
  TypeSafeSDK.Client.t()


      



  



    

  
    
      
    
    
      stub_models(client, models, opts \\ [])



        
          
        

    

  


  

      

          @spec stub_models(TypeSafeSDK.Client.t(), list(), keyword()) :: TypeSafeSDK.Client.t()


      



  



    

  
    
      
    
    
      stub_response(client, body, opts \\ [])



        
          
        

    

  


  

Raw response escape hatch for testing malformed or future response contracts.

  



  
    
      
    
    
      stub_sequence(client, fixtures)



        
          
        

    

  


  

      

          @spec stub_sequence(TypeSafeSDK.Client.t(), list()) :: TypeSafeSDK.Client.t()


      


Finite request/attempt sequence. Exhaustion fails; verify!/1 checks consumption.
Entries: {:answers, specs, opts}, {:models, models, opts},
{:http_error, status, opts}, {:transport_error, reason},
{:response, raw_body, opts}. The first, second, third and fifth accept omitted opts.

  



  
    
      
    
    
      stub_transport_error(client, reason)



        
          
        

    

  


  

      

          @spec stub_transport_error(TypeSafeSDK.Client.t(), term()) :: TypeSafeSDK.Client.t()


      



  



  
    
      
    
    
      verify!(client)



        
          
        

    

  


  

      

          @spec verify!(TypeSafeSDK.Client.t()) :: :ok


      



  


        

      


  

    
TypeSafeSDK.Test.ContractError exception
    



      
Raised when an explicit application test fixture contradicts the actual request.

      




  

    
TypeSafeSDK 
    



      
Elixir client for the TypeSafe AI API.
Use evaluate/4 for validated questions, caller-key preservation and enriched
answers, or system_one/4 for the existing wire-oriented parity interface.
Both execute through the same generated operations and Pristine runtime.

      


      
        Summary


  
    Functions
  


    
      
        choice(instructions, criteria, opts \\ [])

      


        Strict ordered Choice constructor.



    


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

      


        Evaluate with caller-key restoration and request-relative answer validation.



    


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

      


        Evaluate or raise the normalized SDK error.



    


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

      


        Collect the bounded evaluation stream.



    


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

      


        Lazy, bounded evaluation. See TypeSafeSDK.Batch.



    


    
      
        list_models(client, opts \\ [])

      


        See TypeSafeSDK.Models.list/2.



    


    
      
        new_client(opts \\ [])

      


        See TypeSafeSDK.Client.new/1.



    


    
      
        noul(instructions, opts \\ [])

      


        Strict Noul constructor. Raises on invalid locally defined questions.



    


    
      
        prepare(questions)

      


        Validate and prepare questions once, returning a tuple.



    


    
      
        prepare!(questions)

      


        Validate and prepare questions or raise.



    


    
      
        score(instructions, levels, opts \\ [])

      


        Strict ordered Score constructor.



    


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

      


        See TypeSafeSDK.SystemOne.run/4.



    


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

      


        Legacy wire-oriented system_one call, raising on error.



    


    
      
        version()

      


    





      


      
        Functions


        


    

  
    
      
    
    
      choice(instructions, criteria, opts \\ [])



        
          
        

    

  


  

Strict ordered Choice constructor.

  



    

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



        
          
        

    

  


  

Evaluate with caller-key restoration and request-relative answer validation.

  



    

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



        
          
        

    

  


  

Evaluate or raise the normalized SDK error.

  



    

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



        
          
        

    

  


  

Collect the bounded evaluation stream.

  



    

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



        
          
        

    

  


  

Lazy, bounded evaluation. See TypeSafeSDK.Batch.

  



    

  
    
      
    
    
      list_models(client, opts \\ [])



        
          
        

    

  


  

      

          @spec list_models(TypeSafeSDK.Client.t(), keyword()) ::
  {:ok, TypeSafeSDK.ListModelsResponse.t()} | {:error, term()}


      


See TypeSafeSDK.Models.list/2.

  



    

  
    
      
    
    
      new_client(opts \\ [])



        
          
        

    

  


  

      

          @spec new_client(keyword()) :: TypeSafeSDK.Client.t()


      


See TypeSafeSDK.Client.new/1.

  



    

  
    
      
    
    
      noul(instructions, opts \\ [])



        
          
        

    

  


  

Strict Noul constructor. Raises on invalid locally defined questions.

  



  
    
      
    
    
      prepare(questions)



        
          
        

    

  


  

Validate and prepare questions once, returning a tuple.

  



  
    
      
    
    
      prepare!(questions)



        
          
        

    

  


  

Validate and prepare questions or raise.

  



    

  
    
      
    
    
      score(instructions, levels, opts \\ [])



        
          
        

    

  


  

Strict ordered Score constructor.

  



    

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



        
          
        

    

  


  

      

          @spec system_one(TypeSafeSDK.Client.t(), term(), map(), keyword()) ::
  {:ok, TypeSafeSDK.SystemOneResponse.t()} | {:error, term()}


      


See TypeSafeSDK.SystemOne.run/4.

  



    

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



        
          
        

    

  


  

Legacy wire-oriented system_one call, raising on error.

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

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


      



  


        

      


  

    
TypeSafeSDK.Client 
    



      
Thin TypeSafe API client layered on Pristine.
Runtime code does not read OS environment variables. Explicit options win over
application config; the included config/runtime.exs materializes the Python
SDK-compatible environment names when this repo is the top-level Mix project.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        extra_headers(opts)

      


    


    
      
        new(opts \\ [])

      


    


    
      
        pristine_client(client)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Client{
  api_key: String.t(),
  base_url: String.t(),
  context: Pristine.SDK.Context.t(),
  default_model: String.t(),
  headers: map(),
  max_request_bytes: pos_integer() | nil,
  pristine_client: Pristine.Client.t(),
  response_contract: %{
    on_unknown_answer: :preserve | :error,
    allowed_models: [String.t()] | nil
  },
  retry: TypeSafeSDK.RetryPolicy.t() | false,
  timeout_ms: pos_integer(),
  transport: module(),
  transport_opts: keyword()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      extra_headers(opts)



        
          
        

    

  


  

      

          @spec extra_headers(term()) :: map()


      



  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      pristine_client(client)



        
          
        

    

  


  

      

          @spec pristine_client(t()) :: Pristine.Client.t()


      



  


        

      


  

    
TypeSafeSDK.Models 
    



      
Models API resource and pure catalog helpers.

      


      
        Summary


  
    Functions
  


    
      
        find(models, identifier)

      


        Find one model by exact identifier; no fuzzy or prefix matching is performed.



    


    
      
        find!(models, identifier)

      


        Exact lookup that raises the SDK error on failure.



    


    
      
        latest(models, selector)

      


        Select the objectively latest model by release_date.



    


    
      
        list(client, opts \\ [])

      


    





      


      
        Functions


        


  
    
      
    
    
      find(models, identifier)



        
          
        

    

  


  

      

          @spec find(
  [TypeSafeSDK.ModelMetadata.t()] | TypeSafeSDK.ListModelsResponse.t(),
  String.t()
) ::
  {:ok, TypeSafeSDK.ModelMetadata.t()} | {:error, TypeSafeSDK.Error.t()}


      


Find one model by exact identifier; no fuzzy or prefix matching is performed.

  



  
    
      
    
    
      find!(models, identifier)



        
          
        

    

  


  

      

          @spec find!(
  [TypeSafeSDK.ModelMetadata.t()] | TypeSafeSDK.ListModelsResponse.t(),
  String.t()
) ::
  TypeSafeSDK.ModelMetadata.t()


      


Exact lookup that raises the SDK error on failure.

  



  
    
      
    
    
      latest(models, selector)



        
          
        

    

  


  

      

          @spec latest(
  [TypeSafeSDK.ModelMetadata.t()] | TypeSafeSDK.ListModelsResponse.t(),
  term()
) ::
  {:ok, TypeSafeSDK.ModelMetadata.t()} | {:error, TypeSafeSDK.Error.t()}


      


Select the objectively latest model by release_date.
selector may be :all, an exact model name, a keyword/map of exact model
fields, or a unary predicate. Invalid/missing release dates and ties fail
closed instead of falling back to lexical or provider-return order.

  



    

  
    
      
    
    
      list(client, opts \\ [])



        
          
        

    

  


  

      

          @spec list(TypeSafeSDK.Client.t(), keyword()) ::
  {:ok, TypeSafeSDK.ListModelsResponse.t()} | {:error, term()}


      



  


        

      


  

    
TypeSafeSDK.SystemOne 
    



      
System One parity/raw API surface.

      


      
        Summary


  
    Functions
  


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

      


    





      


      
        Functions


        


    

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



        
          
        

    

  


  

      

          @spec run(TypeSafeSDK.Client.t(), term(), map(), keyword()) ::
  {:ok, TypeSafeSDK.SystemOneResponse.t()} | {:error, term()}


      



  


        

      


  

    
TypeSafeSDK.Choice 
    



      
A question that selects one named alternative.
Construction intentionally does not validate the runtime shape of criteria.
This matches the Python SDK: structural schema validation belongs to the API,
while the SDK only requires that a typed Choice carries the field.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(criteria, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Choice{criteria: term(), instructions: term() | nil}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(criteria, opts \\ [])



        
          
        

    

  


  

      

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


      



  


        

      


  

    
TypeSafeSDK.Noul 
    



      
A yes/no question with optional instructions and true/false descriptions.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(attrs \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Noul{
  criteria: TypeSafeSDK.NoulCriteria.t() | map() | nil,
  instructions: term() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(attrs \\ [])



        
          
        

    

  


  

      

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


      



  


        

      


  

    
TypeSafeSDK.NoulCriteria 
    



      
Type contract for optional descriptions of the true and false Noul outcomes.
The API permits additional JSON-compatible keys, matching the Python SDK's
forward-compatible NoulCriteria typed dictionary.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{optional(String.t() | atom()) => term() | nil}


      



  


        

      


  

    
TypeSafeSDK.Question 
    



      
Question validation and legacy wire normalization. Strict evaluation uses TypeSafeSDK.Prepared.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        normalize_questions(questions)

      


    


    
      
        validate(question)

      


        Validates one question with strict semantic rules, without sending HTTP.



    


    
      
        validate!(question)

      


        Validates and returns the question, or raises a path-aware SDK error.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  TypeSafeSDK.Noul.t() | TypeSafeSDK.Choice.t() | TypeSafeSDK.Score.t() | map()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      normalize_questions(questions)



        
          
        

    

  


  

      

          @spec normalize_questions(map()) :: {:ok, map()} | {:error, TypeSafeSDK.Error.t()}


      



  



  
    
      
    
    
      validate(question)



        
          
        

    

  


  

      

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


      


Validates one question with strict semantic rules, without sending HTTP.

  



  
    
      
    
    
      validate!(question)



        
          
        

    

  


  

      

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


      


Validates and returns the question, or raises a path-aware SDK error.

  


        

      


  

    
TypeSafeSDK.Score 
    



      
A question that assigns a score from an ordered rubric.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(criteria, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Score{criteria: list(), instructions: term() | nil}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(criteria, opts \\ [])



        
          
        

    

  


  

      

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


      



  


        

      


  

    
TypeSafeSDK.ChoiceAnswer 
    



      
A selected option, independent confidence and complete option distribution.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.ChoiceAnswer{
  choice: atom() | String.t(),
  confidence: number(),
  id: atom() | String.t() | nil,
  option_order: list(),
  probabilities: map(),
  raw: map() | nil
}


      



  


        

      


  

    
TypeSafeSDK.ListModelsResponse 
    



      
Typed list of models available to the account.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        decode(transport)

      


    


    
      
        raw_http_response!(list_models_response)

      


    


    
      
        request_id!(list_models_response)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.ListModelsResponse{
  elapsed_ms: number(),
  models: [TypeSafeSDK.ModelMetadata.t()],
  raw: map() | nil,
  raw_http_response: Pristine.Response.t() | nil,
  request_id: String.t() | nil,
  retries: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode(transport)



        
          
        

    

  


  

      

          @spec decode(term()) :: {:ok, t()} | {:error, TypeSafeSDK.Error.t()}


      



  



  
    
      
    
    
      raw_http_response!(list_models_response)



        
          
        

    

  


  

      

          @spec raw_http_response!(t()) :: Pristine.Response.t()


      



  



  
    
      
    
    
      request_id!(list_models_response)



        
          
        

    

  


  

      

          @spec request_id!(t()) :: String.t()


      



  


        

      


  

    
TypeSafeSDK.ModelMetadata 
    



      
Metadata for one TypeSafe model.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.ModelMetadata{
  description: String.t(),
  name: String.t(),
  release_date: String.t()
}


      



  


        

      


  

    
TypeSafeSDK.NoulAnswer 
    



      
A probability of true. Semantic evaluations also retain the caller ID and raw answer.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.NoulAnswer{
  id: atom() | String.t() | nil,
  noul: number(),
  raw: map() | nil
}


      



  


        

      


  

    
TypeSafeSDK.ScoreAnswer 
    



      
An expected score, not necessarily the most probable level.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.ScoreAnswer{
  confidence: number(),
  description: term(),
  id: atom() | String.t() | nil,
  label: term(),
  legend: map(),
  level: integer() | nil,
  levels: list(),
  probabilities: map(),
  raw: map() | nil,
  rubric: list(),
  score: number()
}


      



  


        

      


  

    
TypeSafeSDK.SystemOneResponse 
    



      
Typed System One response with grouped convenience accessors.
Responses produced by the HTTP client retain request metadata separately from
the decoded API payload. request_id!/1 and raw_http_response!/1 mirror the
Python SDK's metadata access without polluting the wire fields.

      


      
        Summary


  
    Types
  


    
      
        answer()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        choices(system_one_response)

      


    


    
      
        decode(transport)

      


    


    
      
        fetch(system_one_response, id)

      


        Fetch an answer using its exact caller key (or wire key for system_one).



    


    
      
        fetch!(response, id)

      


        Fetch an answer or raise a KeyError listing the available IDs.



    


    
      
        nouls(system_one_response)

      


    


    
      
        raw_http_response!(system_one_response)

      


    


    
      
        request_id!(system_one_response)

      


    


    
      
        scores(system_one_response)

      


    





      


      
        Types


        


  
    
      
    
    
      answer()



        
          
        

    

  


  

      

          @type answer() ::
  TypeSafeSDK.NoulAnswer.t()
  | TypeSafeSDK.ChoiceAnswer.t()
  | TypeSafeSDK.ScoreAnswer.t()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.SystemOneResponse{
  answers: %{required(atom() | String.t()) => answer()},
  batch_index: non_neg_integer() | nil,
  elapsed_ms: number(),
  model: String.t(),
  prepared_fingerprint: String.t() | nil,
  raw: map() | nil,
  raw_http_response: Pristine.Response.t() | nil,
  request_id: String.t() | nil,
  retries: non_neg_integer(),
  runtime_elapsed_ms: number() | nil,
  unknown_answers: map(),
  usage: TypeSafeSDK.Usage.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      choices(system_one_response)



        
          
        

    

  


  

      

          @spec choices(t()) :: %{required(atom() | String.t()) => TypeSafeSDK.ChoiceAnswer.t()}


      



  



  
    
      
    
    
      decode(transport)



        
          
        

    

  


  

      

          @spec decode(term()) :: {:ok, t()} | {:error, TypeSafeSDK.Error.t()}


      



  



  
    
      
    
    
      fetch(system_one_response, id)



        
          
        

    

  


  

      

          @spec fetch(t(), atom() | String.t()) :: {:ok, answer()} | :error


      


Fetch an answer using its exact caller key (or wire key for system_one).

  



  
    
      
    
    
      fetch!(response, id)



        
          
        

    

  


  

      

          @spec fetch!(t(), atom() | String.t()) :: answer()


      


Fetch an answer or raise a KeyError listing the available IDs.

  



  
    
      
    
    
      nouls(system_one_response)



        
          
        

    

  


  

      

          @spec nouls(t()) :: %{required(atom() | String.t()) => TypeSafeSDK.NoulAnswer.t()}


      



  



  
    
      
    
    
      raw_http_response!(system_one_response)



        
          
        

    

  


  

      

          @spec raw_http_response!(t()) :: Pristine.Response.t()


      



  



  
    
      
    
    
      request_id!(system_one_response)



        
          
        

    

  


  

      

          @spec request_id!(t()) :: String.t()


      



  



  
    
      
    
    
      scores(system_one_response)



        
          
        

    

  


  

      

          @spec scores(t()) :: %{required(atom() | String.t()) => TypeSafeSDK.ScoreAnswer.t()}


      



  


        

      


  

    
TypeSafeSDK.Usage 
    



      
Token counts returned by the API when available.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Usage{
  input_tokens: non_neg_integer() | nil,
  output_tokens: non_neg_integer() | nil
}


      



  


        

      


  

    
TypeSafeSDK.Constants 
    



      
Public defaults and environment variable names shared with the Python SDK.

      


      
        Summary


  
    Functions
  


    
      
        api_key_env()

      


    


    
      
        base_url_env()

      


    


    
      
        default_base_url()

      


    


    
      
        default_model()

      


    


    
      
        default_model_env()

      


    


    
      
        default_timeout_ms()

      


    


    
      
        log_level_env()

      


    





      


      
        Functions


        


  
    
      
    
    
      api_key_env()



        
          
        

    

  


  


  



  
    
      
    
    
      base_url_env()



        
          
        

    

  


  


  



  
    
      
    
    
      default_base_url()



        
          
        

    

  


  


  



  
    
      
    
    
      default_model()



        
          
        

    

  


  


  



  
    
      
    
    
      default_model_env()



        
          
        

    

  


  


  



  
    
      
    
    
      default_timeout_ms()



        
          
        

    

  


  


  



  
    
      
    
    
      log_level_env()



        
          
        

    

  


  


  


        

      


  

    
TypeSafeSDK.Error exception
    



      
Normalized TypeSafe SDK error.
HTTP status mapping follows the supplied Python SDK: 400, 401, 403, 404, 422,
429, and 5xx receive dedicated type values; other unsuccessful statuses use
:api_error. Transport and response validation failures are distinct.

      


      
        Summary


  
    Types
  


    
      
        error_type()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        configuration(message)

      


    


    
      
        extract_message(body)

      


    


    
      
        invalid_request(path, reason, details \\ %{})

      


        A local request validation failure, with unambiguous path components.



    


    
      
        metadata(error)

      


        Stable, bounded structural metadata safe for telemetry and diagnostics.



    


    
      
        parse_retry_after(headers)

      


    


    
      
        response_validation(field_path, body \\ nil)

      


    


    
      
        retry_after(error)

      


        Retry-After advice in milliseconds, when supplied by the service.



    


    
      
        retryable?(error, policy \\ %TypeSafeSDK.RetryPolicy{})

      


        Whether the error is eligible under the given retry policy (default: SDK default).



    





      


      
        Types


        


  
    
      
    
    
      error_type()



        
          
        

    

  


  

      

          @type error_type() ::
  :invalid_request
  | :task_exit
  | :runtime_capability
  | :configuration
  | :bad_request
  | :authentication
  | :permission_denied
  | :not_found
  | :unprocessable_entity
  | :rate_limit
  | :internal_server
  | :api_error
  | :connection
  | :timeout
  | :cancelled
  | :response_contract
  | :request_too_large
  | :model_not_found
  | :ambiguous_model
  | :unordered_model_catalog
  | :response_validation


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Error{
  __exception__: true,
  body: term(),
  cause: term(),
  details: map(),
  endpoint: String.t() | nil,
  field_path: String.t() | nil,
  headers: map(),
  message: String.t(),
  path: [String.t()] | nil,
  prepared_fingerprint: String.t() | nil,
  raw_http_response: Pristine.Response.t() | nil,
  request_id: String.t() | nil,
  retry_after_ms: non_neg_integer() | nil,
  status: integer() | nil,
  type: error_type()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      configuration(message)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      extract_message(body)



        
          
        

    

  


  

      

          @spec extract_message(term()) :: String.t() | nil


      



  



    

  
    
      
    
    
      invalid_request(path, reason, details \\ %{})



        
          
        

    

  


  

      

          @spec invalid_request([String.t()], String.t(), map()) :: t()


      


A local request validation failure, with unambiguous path components.

  



  
    
      
    
    
      metadata(error)



        
          
        

    

  


  

      

          @spec metadata(t()) :: map()


      


Stable, bounded structural metadata safe for telemetry and diagnostics.

  



  
    
      
    
    
      parse_retry_after(headers)



        
          
        

    

  


  

      

          @spec parse_retry_after(map() | list()) :: non_neg_integer() | nil


      



  



    

  
    
      
    
    
      response_validation(field_path, body \\ nil)



        
          
        

    

  


  

      

          @spec response_validation(String.t() | [String.t()], term()) :: t()


      



  



  
    
      
    
    
      retry_after(error)



        
          
        

    

  


  

      

          @spec retry_after(t()) :: non_neg_integer() | nil


      


Retry-After advice in milliseconds, when supplied by the service.

  



    

  
    
      
    
    
      retryable?(error, policy \\ %TypeSafeSDK.RetryPolicy{})



        
          
        

    

  


  

      

          @spec retryable?(t(), TypeSafeSDK.RetryPolicy.t() | false) :: boolean()


      


Whether the error is eligible under the given retry policy (default: SDK default).

  


        

      


  

    
TypeSafeSDK.RetryPolicy 
    



      
Retry configuration matching the public policy of the supplied Python SDK.
max_retries counts retries after the initial request. Backoff values are in
seconds at this public boundary and are translated to Pristine milliseconds.
HTTP status membership is applied through the provider profile, so
per-client and per-call status overrides affect actual retry classification.
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    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        default_http_statuses()

      


    


    
      
        merge(base, override)

      


        Merge a per-call retry override into a client policy.



    


    
      
        merge!(base, override)

      


    


    
      
        new(opts \\ [])

      


    


    
      
        new!(opts \\ [])

      


    


    
      
        to_pristine_opts(policy)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.RetryPolicy{
  api_connection_error: boolean(),
  api_timeout_error: boolean(),
  backoff_initial: number(),
  backoff_jitter: float(),
  backoff_max: number(),
  http_statuses: MapSet.t(integer()) | [integer()],
  max_retries: non_neg_integer(),
  respect_retry_after: boolean(),
  timeout: number() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      default_http_statuses()



        
          
        

    

  


  

      

          @spec default_http_statuses() :: MapSet.t(integer())


      



  



  
    
      
    
    
      merge(base, override)



        
          
        

    

  


  

      

          @spec merge(t() | false | nil, t() | keyword() | map() | false | nil) ::
  {:ok, t() | false} | {:error, TypeSafeSDK.Error.t()}


      


Merge a per-call retry override into a client policy.
Omitted keys inherit from the client policy. false explicitly disables
retries. A complete %RetryPolicy{} is already fully resolved and replaces
the inherited policy. When a disabled client is explicitly re-enabled with a
keyword/map override, omitted fields inherit the SDK policy defaults.

  



  
    
      
    
    
      merge!(base, override)



        
          
        

    

  


  

      

          @spec merge!(t() | false | nil, t() | keyword() | map() | false | nil) :: t() | false


      



  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      new!(opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      to_pristine_opts(policy)



        
          
        

    

  


  

      

          @spec to_pristine_opts(t() | false | nil) :: keyword()


      



  


        

      


  

    
TypeSafeSDK.Generated.Client 
    



      
Generated Typesafe Sdk client facade over TypeSafeSDK.Client.

      


      
        Summary


  
    Functions
  


    
      
        new(opts \\ [])

      


    





      


      
        Functions


        


    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) :: TypeSafeSDK.Client.t()


      



  


        

      


  

    
TypeSafeSDK.Generated.Models 
    



      
Generated Typesafe Sdk operations module TypeSafeSDK.Generated.Models.

      


      
        Summary


  
    Functions
  


    
      
        list(client, params \\ %{}, opts \\ [])

      


        List the models and aliases available to the authenticated account.



    





      


      
        Functions


        


    

    

  
    
      
    
    
      list(client, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

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


      


List the models and aliases available to the authenticated account.
Pass a returned model name as model in a POST /v1/systemone request.

  


        

      


  

    
TypeSafeSDK.Generated.Schemas.ChoiceAnswer 
    



      
Generated Typesafe Sdk type module TypeSafeSDK.Generated.Schemas.ChoiceAnswer.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Generated.Schemas.ChoiceAnswer{
  choice: String.t(),
  confidence: number(),
  probabilities: term(),
  type: String.t()
}


      



  


        

      


  

    
TypeSafeSDK.Generated.Schemas.ChoiceQuestion 
    



      
Generated Typesafe Sdk type module TypeSafeSDK.Generated.Schemas.ChoiceQuestion.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Generated.Schemas.ChoiceQuestion{
  criteria: term(),
  instructions: String.t() | map() | [map()] | nil,
  type: String.t()
}


      



  


        

      


  

    
TypeSafeSDK.Generated.Schemas.ModelMetadata 
    



      
Generated Typesafe Sdk type module TypeSafeSDK.Generated.Schemas.ModelMetadata.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Generated.Schemas.ModelMetadata{
  description: String.t(),
  name: String.t(),
  release_date: String.t()
}


      



  


        

      


  

    
TypeSafeSDK.Generated.Schemas.ModelMetadataList 
    



      
Generated Typesafe Sdk type module TypeSafeSDK.Generated.Schemas.ModelMetadataList.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Generated.Schemas.ModelMetadataList{
  models: [TypeSafeSDK.Generated.Schemas.ModelMetadata.t()]
}


      



  


        

      


  

    
TypeSafeSDK.Generated.Schemas.NoulAnswer 
    



      
Generated Typesafe Sdk type module TypeSafeSDK.Generated.Schemas.NoulAnswer.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Generated.Schemas.NoulAnswer{
  noul: number(),
  type: String.t()
}


      



  


        

      


  

    
TypeSafeSDK.Generated.Schemas.NoulCriteria 
    



      
Generated Typesafe Sdk type module TypeSafeSDK.Generated.Schemas.NoulCriteria.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Generated.Schemas.NoulCriteria{
  false: String.t() | map() | [map()] | nil,
  true: String.t() | map() | [map()] | nil
}


      



  


        

      


  

    
TypeSafeSDK.Generated.Schemas.NoulQuestion 
    



      
Generated Typesafe Sdk type module TypeSafeSDK.Generated.Schemas.NoulQuestion.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Generated.Schemas.NoulQuestion{
  criteria: TypeSafeSDK.Generated.Schemas.NoulCriteria.t() | nil,
  instructions: String.t() | map() | [map()] | nil,
  type: String.t()
}


      



  


        

      


  

    
TypeSafeSDK.Generated.Schemas.ScoreAnswer 
    



      
Generated Typesafe Sdk type module TypeSafeSDK.Generated.Schemas.ScoreAnswer.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Generated.Schemas.ScoreAnswer{
  confidence: number(),
  legend: term(),
  probabilities: term(),
  score: number(),
  type: String.t()
}


      



  


        

      


  

    
TypeSafeSDK.Generated.Schemas.ScoreQuestion 
    



      
Generated Typesafe Sdk type module TypeSafeSDK.Generated.Schemas.ScoreQuestion.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Generated.Schemas.ScoreQuestion{
  criteria: [String.t() | map() | [map()]],
  instructions: String.t() | map() | [map()] | nil,
  type: String.t()
}


      



  


        

      


  

    
TypeSafeSDK.Generated.Schemas.SystemOneRequest 
    



      
Generated Typesafe Sdk type module TypeSafeSDK.Generated.Schemas.SystemOneRequest.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Generated.Schemas.SystemOneRequest{
  model: String.t(),
  questions: term(),
  state: String.t() | map() | [map()]
}


      



  


        

      


  

    
TypeSafeSDK.Generated.Schemas.SystemOneResponse 
    



      
Generated Typesafe Sdk type module TypeSafeSDK.Generated.Schemas.SystemOneResponse.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Generated.Schemas.SystemOneResponse{
  answers: term(),
  model: String.t(),
  usage: TypeSafeSDK.Generated.Schemas.Usage.t()
}


      



  


        

      


  

    
TypeSafeSDK.Generated.Schemas.Usage 
    



      
Generated Typesafe Sdk type module TypeSafeSDK.Generated.Schemas.Usage.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %TypeSafeSDK.Generated.Schemas.Usage{
  input_tokens: integer(),
  output_tokens: integer()
}


      



  


        

      


  

    
TypeSafeSDK.Generated.SystemOne 
    



      
Generated Typesafe Sdk operations module TypeSafeSDK.Generated.SystemOne.

      


      
        Summary


  
    Functions
  


    
      
        create(client, params \\ %{}, opts \\ [])

      


        Answer one or more questions about the content supplied in state.



    





      


      
        Functions


        


    

    

  
    
      
    
    
      create(client, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec create(term(), map(), keyword()) :: {:ok, term()} | {:error, term()}


      


Answer one or more questions about the content supplied in state.
You can mix question types in one request. Answers use the same names as the
questions, so you can match each result to its question. The response also includes
the model used and token usage.

  


        

      


  

    
mix typesafe.capabilities 
    



      
mix typesafe.capabilities [--require unary_cancellation,cancellation_cleanup]
No HTTP request is made. Required capabilities must be explicitly advertised
by the configured transport; this does not substitute for adapter contract tests.

      




  

    
mix typesafe.record 
    



      
mix typesafe.record [--output tmp/live] [--baseline test/fixtures/live] [--base-url URL] [--model MODEL]
Requires TYPESAFE_API_KEY. --base-url / --model win over the matching
TYPESAFE_BASE_URL / TYPESAFE_DEFAULT_MODEL environment defaults. Performs
two real operations (including an evaluation that may be billable) with retries
disabled: list models and one mixed-question evaluation over synthetic text.
Never overwrites approved baselines, records authorization, or commits changes.

      




  

    
mix typesafe.schema.export 
    



      
mix typesafe.schema.export [--output directory]

      




  

    
mix typesafe.schema.verify 
    



      
mix typesafe.schema.verify [--output directory]
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