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    dsxir

Elixir port of DSPy. Declarative LM programming with typed signatures,
composable modules, prompt-as-data optimization, and BEAM-native
concurrency.
Getting Started
Add dsxir to your dependencies:
def deps do
  [{:dsxir, "~> 0.1"}] # x-release-please-version
end
Configure the LM at boot:
Dsxir.configure(
  lm: {Dsxir.LM.Sycophant, [model: "openai:gpt-4o-mini"]},
  adapter: Dsxir.Adapter.Chat
)
Credentials are NEVER passed to Dsxir.configure/1 — they flow through
Dsxir.context/2 per request (see Multi-tenant below).
Signatures
Declare a typed input/output contract for one LM call:
defmodule MyApp.AnswerQuestion do
  use Dsxir.Signature

  signature do
    instruction "Answer the user's question with a single short fact."
    input :question, :string
    output :answer, :string
  end
end
String-form signatures are also supported inline at the predictor
declaration site:
predictor :foo, Dsxir.Predictor.Predict, signature: "question -> answer"
Modules
Compose signatures into a program:
defmodule MyApp.QA do
  use Dsxir.Module

  predictor :answer, Dsxir.Predictor.Predict,
    signature: MyApp.AnswerQuestion

  def forward(prog, %{question: q}) do
    call(prog, :answer, %{question: q})
  end
end

prog = Dsxir.Program.new(MyApp.QA)
{_prog, pred} = MyApp.QA.forward(prog, %{question: "Capital of France?"})
pred[:answer]
Optimizers
Compile demos from labeled data:
{:ok, compiled, _stats} =
  Dsxir.compile(
    Dsxir.Optimizer.BootstrapFewShot,
    prog,
    trainset,
    &MyApp.Metric.f1/3,
    max_bootstrapped_demos: 4
  )

Dsxir.save!(compiled, "qa.v1.json")
Dsxir.Optimizer.LabeledFewShot (no LM calls) and
Dsxir.Optimizer.BootstrapFewShot (trace-driven, with diversity) are
the two v0 optimizers.
Multi-tenant
Tenant data flows through Dsxir.context/2, never through
Dsxir.configure/1. The framework auto-merges :metadata into every
telemetry event so cost dashboards filter by tenant for free:
def call(conn, _opts) do
  tenant = conn.assigns.tenant

  Dsxir.context(
    [
      lm: {Dsxir.LM.Sycophant,
           [model: tenant.model_id, api_key: tenant.api_key]},
      adapter: tenant.adapter,
      cache: false,
      metadata: %{tenant_id: tenant.id,
                  request_id: conn.assigns.request_id},
      call_plugs: [&MyApp.Quota.check/1, &MyApp.Audit.before_call/1]
    ],
    fn ->
      program = Dsxir.load!(MyApp.QA, "tenants/#{tenant.id}/qa.json")
      {_program, pred} = MyApp.QA.forward(program, %{question: conn.params["q"]})
      pred
    end
  )
end
Notes:
	Dsxir.configure/1 is for defaults only. It rejects tenant_* keys
(both top-level and nested inside :metadata) and :lm tuples whose
config carries a non-nil :api_key. Tenant data flows through
Dsxir.context/2.
	cache: false is the recommended default inside tenant contexts.
	call_plugs is the hook point for quota, audit, and rate-limit
policies. v0 ships the hook only — consumers write their own plugs
as 1-arity functions (%Dsxir.CallContext{} -> :ok | {:halt, reason}).

Telemetry
Attach handlers to the canonical event vocabulary:
:telemetry.attach(
  "my-app-cost-dashboard",
  [:dsxir, :predictor, :stop],
  &MyApp.Telemetry.record_cost/4,
  nil
)
Every event auto-merges Dsxir.Settings.resolve(:metadata, %{}) into
its metadata. Token measurements (tokens_in, tokens_out, cost)
are always present on [:dsxir, :predictor, :stop]; their value is
nil when the upstream LM did not report usage. See Dsxir.Telemetry
for the full event list.
Tutorials
	Email Information Extraction
— classify, extract, summarize, and propose action items over an
inbox, then compile a few-shot version with
Dsxir.Optimizer.BootstrapFewShot. Livebook: livebook server guides/tutorials/email_extraction.livemd from a checkout.

Comparing to DSPy
dsxir mirrors DSPy's surface where reasonable; some shapes differ:
	DSPy	dsxir
	dspy.configure(lm=...)	Dsxir.configure(lm: {Impl, config})
	dspy.Signature (Pydantic)	use Dsxir.Signature (Spark + Zoi)
	signature.demos = [...] (mutation)	%Dsxir.Program{} with per-predictor %State{}
	metric(example, pred, trace=None)	(example, pred, trace) -> number()
	dspy.inspect_history	Dsxir.History.enable/0 + last/1
	dspy.History value type	Dsxir.Primitives.History



  

    Email Information Extraction

Mix.install(
  [
    {:dsxir, path: Path.expand("../..", __DIR__)},
    {:kino, "~> 0.19"}
  ]
)
Overview
An end-to-end port of the
DSPy email extraction tutorial
to dsxir. We build a small program that classifies an email, extracts
entities, summarizes the body, and proposes action items, then evaluate
it on a tiny labeled set and compile a few-shot version with
Dsxir.Optimizer.BootstrapFewShot.
The tutorial assumes you have read the README and are comfortable with
Dsxir.Signature, Dsxir.Module, and Dsxir.context/2.
When run from a checkout of dsxir, Mix.install/1 above resolves the
library from the parent directory. If you launch this livebook from
elsewhere, replace the path: line with {:dsxir, "~> 0.1"}.
Configuring the LM
Credentials live in the per-request context, never in
Dsxir.configure/1. We set the architectural defaults once and use a
Kino input to keep the API key out of the notebook on disk.
Dsxir.configure(
  lm: {Dsxir.LM.Sycophant, [model: "openai:gpt-4o-mini"]},
  adapter: Dsxir.Adapter.Chat
)
:ok
api_key_input = Kino.Input.password("OPENAI_API_KEY")
lm_frame = fn ->
  api_key = Kino.Input.read(api_key_input)

  [lm: {Dsxir.LM.Sycophant,
        [model: "openai:gpt-4o-mini", api_key: api_key, temperature: 0.0]}]
end
#Function<43.113135111/0 in :erl_eval.expr/6>
Signatures
Four declarative input/output contracts. We use Zoi schemas inline so
the JSON adapter can validate enum-typed outputs end-to-end. String
enums keep the prompt and the parsed payload isomorphic.
defmodule MyApp.Email.ClassifyEmail do
  use Dsxir.Signature

  @email_types ~w(order_confirmation support_request meeting_invitation
                  newsletter promotional invoice shipping_notification other)
  @urgency_levels ~w(low medium high critical)

  signature do
    instruction """
    Classify an inbound email by topic and urgency. Use `other` when no
    category fits. Urgency is the responder's required speed, not the
    sender's tone.
    """

    input :email_subject, :string
    input :email_body, :string
    input :sender, :string, desc: "Display name and/or address of the sender."

    output :email_type, Zoi.enum(@email_types),
      desc: "One of the supported topical categories."
    output :urgency, Zoi.enum(@urgency_levels), desc: "Required response speed."
  end
end
{:module, MyApp.Email.ClassifyEmail, <<70, 79, 82, 49, 0, 0, 149, ...>>, ...}
defmodule MyApp.Email.ExtractEntities do
  use Dsxir.Signature

  signature do
    instruction """
    Extract structured entities from an email. `financial_amount` is the
    single most relevant monetary value as a float, or null when none.
    `important_dates` and `contact_info` are short strings, one per item.
    """

    input :email_content, :string
    input :email_type, :string

    output :key_entities, {:list, :string},
      desc: "Named entities relevant to the email's purpose."
    output :financial_amount, Zoi.nullable(Zoi.float()),
      desc: "Dominant monetary value, or null when none is present."
    output :important_dates, {:list, :string},
      desc: "Dates or date-times mentioned in the email."
    output :contact_info, {:list, :string},
      desc: "Phone numbers, emails, or other contact strings."
  end
end
{:module, MyApp.Email.ExtractEntities, <<70, 79, 82, 49, 0, 0, 182, ...>>, ...}
defmodule MyApp.Email.SummarizeEmail do
  use Dsxir.Signature

  signature do
    instruction "Summarize the email in two or three sentences."

    input :email_subject, :string
    input :email_body, :string
    input :key_entities, {:list, :string}

    output :summary, :string
  end
end
{:module, MyApp.Email.SummarizeEmail, <<70, 79, 82, 49, 0, 0, 127, ...>>, ...}
defmodule MyApp.Email.GenerateActionItems do
  use Dsxir.Signature

  signature do
    instruction """
    Decide whether the recipient must act, and if so list the actions.
    `priority_score` is an integer from 1 (lowest) to 10 (highest).
    `deadline` is a short string or null when no deadline is implied.
    """

    input :email_type, :string
    input :urgency, :string
    input :email_summary, :string
    input :extracted_entities, {:list, :string}

    output :action_required, :boolean
    output :action_items, {:list, :string}
    output :deadline, Zoi.nullable(Zoi.string())
    output :priority_score, :integer
  end
end
{:module, MyApp.Email.GenerateActionItems, <<70, 79, 82, 49, 0, 0, 189, ...>>, ...}
Zoi.nullable/1 is the right call for optional outputs — the JSON
adapter validates null against the schema rather than reaching for a
with/case fallback.
The module
The four signatures compose in a single forward/2. We thread the
prog through each call/3 so per-predictor demos stay attached when
we compile later.
defmodule MyApp.Email.Processor do
  use Dsxir.Module

  predictor :classify, Dsxir.Predictor.ChainOfThought,
    signature: MyApp.Email.ClassifyEmail

  predictor :extract, Dsxir.Predictor.ChainOfThought,
    signature: MyApp.Email.ExtractEntities

  predictor :summarize, Dsxir.Predictor.ChainOfThought,
    signature: MyApp.Email.SummarizeEmail

  predictor :actions, Dsxir.Predictor.ChainOfThought,
    signature: MyApp.Email.GenerateActionItems

  def forward(prog, %{email_subject: subj, email_body: body} = inputs) do
    sender = Map.get(inputs, :sender, "")

    {prog, classification} =
      call(prog, :classify, %{email_subject: subj, email_body: body, sender: sender})

    {prog, entities} =
      call(prog, :extract, %{
        email_content: subj <> "\n\n" <> body,
        email_type: classification.fields.email_type
      })

    {prog, summary} =
      call(prog, :summarize, %{
        email_subject: subj,
        email_body: body,
        key_entities: entities.fields.key_entities
      })

    {prog, actions} =
      call(prog, :actions, %{
        email_type: classification.fields.email_type,
        urgency: classification.fields.urgency,
        email_summary: summary.fields.summary,
        extracted_entities: entities.fields.key_entities
      })

    merged =
      classification.fields
      |> Map.merge(entities.fields)
      |> Map.merge(summary.fields)
      |> Map.merge(actions.fields)

    {prog, Dsxir.Prediction.new(merged)}
  end
end
{:module, MyApp.Email.Processor, <<70, 79, 82, 49, 0, 0, 113, ...>>, ...}
Notes:
	We compose the merged prediction explicitly. Dsxir.Prediction.new/2
keeps the structure flat so callers reach for pred[:email_type],
pred[:summary], and so on uniformly.
	Reasoning fields from each ChainOfThought step are dropped by the
merge. If you want them surfaced, namespace them
(%{classify_reasoning: classification.fields.reasoning, ...})
before merging.

Sample emails
emails = [
  %{
    email_subject: "Order Confirmation #12345",
    sender: "orders@techstore.com",
    email_body: """
    Thank you for your order! Your MacBook Pro 16" has been confirmed.
    Total: $2,399.00. Estimated delivery: December 15, 2026.
    Tracking number: 1Z999AA1234567890.
    """
  },
  %{
    email_subject: "URGENT: Server outage affecting production",
    sender: "alerts@company.com",
    email_body: """
    Critical alert: Production servers are experiencing 100% CPU usage.
    Customer-facing services are down. Please respond immediately.
    Call the on-call engineer at +1-555-0123. Issue started at 14:30 UTC.
    """
  },
  %{
    email_subject: "Q4 Planning Meeting - Action Required",
    sender: "ceo@company.com",
    email_body: """
    Please attend the Q4 planning meeting on Friday, December 8th at 2:00 PM
    in Conference Room A. We will discuss budget allocations and strategic
    initiatives. RSVP by December 6th.
    """
  }
]
[
  %{
    email_subject: "Order Confirmation #12345",
    email_body: "Thank you for your order! Your MacBook Pro 16\" has been confirmed.\nTotal: $2,399.00. Estimated delivery: December 15, 2026.\nTracking number: 1Z999AA1234567890.\n",
    sender: "orders@techstore.com"
  },
  %{
    email_subject: "URGENT: Server outage affecting production",
    email_body: "Critical alert: Production servers are experiencing 100% CPU usage.\nCustomer-facing services are down. Please respond immediately.\nCall the on-call engineer at +1-555-0123. Issue started at 14:30 UTC.\n",
    sender: "alerts@company.com"
  },
  %{
    email_subject: "Q4 Planning Meeting - Action Required",
    email_body: "Please attend the Q4 planning meeting on Friday, December 8th at 2:00 PM\nin Conference Room A. We will discuss budget allocations and strategic\ninitiatives. RSVP by December 6th.\n",
    sender: "ceo@company.com"
  }
]
Running on one email
Run this cell once you have entered an API key above.
Dsxir.context(lm_frame.(), fn ->
  prog = Dsxir.Program.new(MyApp.Email.Processor)
  {_prog, pred} = MyApp.Email.Processor.forward(prog, hd(emails))

  %{
    type: pred[:email_type],
    urgency: pred[:urgency],
    summary: pred[:summary],
    action_items: pred[:action_items],
    priority_score: pred[:priority_score]
  }
end)
%{
  type: "order_confirmation",
  summary: "Your order #12345 for a MacBook Pro 16\" has been confirmed with a total of $2,399.00. The estimated delivery date is December 15, 2026, and your tracking number is 1Z999AA1234567890.",
  urgency: "low",
  action_items: [],
  priority_score: 2
}
Building a labeled dataset
Dsxir.Example carries inputs and labels in one map. :input_keys
marks which keys flow into forward/2; the rest are treated as labels
for the metric.
trainset =
  Enum.map(emails, fn email ->
    label =
      case email.email_subject do
        "Order Confirmation" <> _ -> %{email_type: "order_confirmation", urgency: "low"}
        "URGENT" <> _ -> %{email_type: "other", urgency: "critical"}
        "Q4 Planning" <> _ -> %{email_type: "meeting_invitation", urgency: "medium"}
      end

    Dsxir.Example.new(Map.merge(email, label),
      input_keys: [:email_subject, :email_body, :sender]
    )
  end)
[
  %Dsxir.Example{
    data: %{
      email_subject: "Order Confirmation #12345",
      email_body: "Thank you for your order! Your MacBook Pro 16\" has been confirmed.\nTotal: $2,399.00. Estimated delivery: December 15, 2026.\nTracking number: 1Z999AA1234567890.\n",
      sender: "orders@techstore.com",
      email_type: "order_confirmation",
      urgency: "low"
    },
    input_keys: MapSet.new([:email_subject, :email_body, :sender])
  },
  %Dsxir.Example{
    data: %{
      email_subject: "URGENT: Server outage affecting production",
      email_body: "Critical alert: Production servers are experiencing 100% CPU usage.\nCustomer-facing services are down. Please respond immediately.\nCall the on-call engineer at +1-555-0123. Issue started at 14:30 UTC.\n",
      sender: "alerts@company.com",
      email_type: "other",
      urgency: "critical"
    },
    input_keys: MapSet.new([:email_subject, :email_body, :sender])
  },
  %Dsxir.Example{
    data: %{
      email_subject: "Q4 Planning Meeting - Action Required",
      email_body: "Please attend the Q4 planning meeting on Friday, December 8th at 2:00 PM\nin Conference Room A. We will discuss budget allocations and strategic\ninitiatives. RSVP by December 6th.\n",
      sender: "ceo@company.com",
      email_type: "meeting_invitation",
      urgency: "medium"
    },
    input_keys: MapSet.new([:email_subject, :email_body, :sender])
  }
]
A metric
The metric scores classification accuracy on email_type and urgency,
returning a float in [0.0, 1.0]. Dsxir.Metric.apply/4 coerces
booleans, so a strict "both must match" metric could return a boolean
too.
defmodule MyApp.Email.Metrics do
  @spec classification(Dsxir.Example.t(), Dsxir.Prediction.t(), nil | list()) :: float()
  def classification(%Dsxir.Example{data: data}, %Dsxir.Prediction{fields: f}, _trace) do
    type_hit = if data.email_type == f.email_type, do: 1.0, else: 0.0
    urgency_hit = if data.urgency == f.urgency, do: 1.0, else: 0.0
    (type_hit + urgency_hit) / 2.0
  end
end
{:module, MyApp.Email.Metrics, <<70, 79, 82, 49, 0, 0, 12, ...>>, ...}
Evaluating
Dsxir.Evaluate runs the devset through
Task.Supervisor.async_stream_nolink/4. Settings are snapshot once and
replayed in each worker, so the LM configuration from the surrounding
Dsxir.context/2 reaches every row.
ev = %Dsxir.Evaluate{
  devset: trainset,
  metric: &MyApp.Email.Metrics.classification/3,
  num_threads: 3,
  max_errors: 1
}

Dsxir.context(lm_frame.(), fn ->
  prog = Dsxir.Program.new(MyApp.Email.Processor)
  result = Dsxir.evaluate(ev, prog)

  %{score: result.score, errors: result.errors}
end)
%{errors: %{count: 2, by_class: %{framework: 2}}, score: 33.3}
result.results carries one row per example with the example, the
prediction, the metric value, and any captured error. When :save_as
is set, the rows are written to JSON Lines before the call returns.
Compiling with BootstrapFewShot
Dsxir.Optimizer.BootstrapFewShot slots labeled demos and then runs
each example through Dsxir.with_trace/1 to harvest successful traces
as bootstrapped demos.
tmp_dir = System.tmp_dir!()

Dsxir.context(lm_frame.(), fn ->
  prog = Dsxir.Program.new(MyApp.Email.Processor)

  {:ok, compiled, stats} =
    Dsxir.compile(
      Dsxir.Optimizer.BootstrapFewShot,
      prog,
      trainset,
      &MyApp.Email.Metrics.classification/3,
      max_labeled_demos: 2,
      max_bootstrapped_demos: 2,
      threshold: 0.5
    )

  path = Path.join(tmp_dir, "email_processor.v1.json")
  Dsxir.save!(compiled, path)

  %{stats: stats, saved_to: path}
end)
%{
  stats: %{
    threshold: 0.5,
    error_count: 0,
    max_errors: 10,
    labeled_demos: 2,
    predictor_count: 4,
    bootstrapped_demos: 8,
    rounds: 1
  },
  saved_to: "/var/folders/89/2p5fpn1s6010ds0ck4rct_bc0000gn/T/email_processor.v1.json"
}
stats reports labeled and bootstrapped demo counts, the round count,
the configured threshold, and how many per-example errors were
swallowed (capped by :max_errors). Diversity during bootstrap is
delivered by pushing a settings frame with temperature: 1.0 and a
per-call nonce, so repeated runs produce different traces without
touching the wire protocol from your code.
Loading the compiled program
path = Path.join(tmp_dir, "email_processor.v1.json")

Dsxir.context(lm_frame.(), fn ->
  prog = Dsxir.load!(MyApp.Email.Processor, path)
  {_prog, pred} = MyApp.Email.Processor.forward(prog, hd(emails))
  pred.fields
end)
%{
  deadline: nil,
  reasoning: "1. The email type is an order confirmation, which typically serves to verify that a purchase has been successfully made.\n2. The urgency level is marked as low, indicating that there is no immediate need for action.\n3. The email summary provides details about the order, including the item (MacBook Pro 16\"), price, estimated delivery date (December 15, 2026), order number (#12345), and tracking number.\n4. Since the delivery date is far in the future, there is no pressing need to act on this information right now.\n5. While the recipient should keep this information for their records, no immediate actions are required.",
  summary: "The email confirms your order of a MacBook Pro 16\" for $2,399.00, with an estimated delivery date of December 15, 2026. Your order number is #12345, and a tracking number is included for shipment tracking.",
  email_type: "order_confirmation",
  urgency: "low",
  key_entities: ["MacBook Pro 16\"", "Order #12345"],
  financial_amount: 2399.0,
  important_dates: ["December 15, 2026"],
  contact_info: [],
  action_required: false,
  action_items: [],
  priority_score: 2
}
load!/2 validates the artifact's predictor names and field shape
against the target module's signatures. A drift surfaces as
Dsxir.Errors.Invalid.SignatureMismatch with a structural diff, so a
breaking signature change fails loudly rather than producing silently
wrong demos.
Multi-tenant deployment
When the program is hosted behind a Phoenix endpoint, every request
gets its own Dsxir.context/2 frame carrying the tenant's API key and
metadata. The framework merges :metadata into every telemetry event,
so per-tenant token and cost dashboards work out of the box.
def call(conn, _opts) do
  tenant = conn.assigns.tenant

  Dsxir.context(
    [
      lm: {Dsxir.LM.Sycophant,
           [model: tenant.model_id, api_key: tenant.api_key]},
      cache: false,
      metadata: %{tenant_id: tenant.id, request_id: conn.assigns.request_id}
    ],
    fn ->
      program =
        Dsxir.load!(MyApp.Email.Processor,
                    "tenants/#{tenant.id}/email_processor.json")

      {_program, pred} =
        MyApp.Email.Processor.forward(program, %{
          email_subject: conn.params["subject"],
          email_body:    conn.params["body"],
          sender:        conn.params["sender"]
        })

      json(conn, pred.fields)
    end
  )
end
Where to go next
	Swap Dsxir.Adapter.Chat for Dsxir.Adapter.Json when the upstream
provider supports structured outputs — the Zoi enums then become
hard-validated on the wire.
	Attach [:dsxir, :predictor, :stop] handlers to record per-tenant
token spend; the metadata map flows through unchanged.
	Drop Dsxir.Predictor.ChainOfThought for the leaf predictors that do
not benefit from reasoning (e.g. SummarizeEmail) — the reasoning
field costs tokens.
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          @type t() :: %Dsxir.Program.State{
  demos: [Dsxir.Demo.t() | Dsxir.Example.t()],
  instructions_override: nil | String.t(),
  signature_override: nil | module()
}


      



  


        

      


  

    
Dsxir 
    



      
Top-level facade for the dsxir framework. Re-exports the user-facing entry
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        load(target_module, path, opts \\ [])

      


        See Dsxir.Artifact.load/3.



    


    
      
        load!(target_module, path, opts \\ [])

      


        See Dsxir.Artifact.load!/3.



    


    
      
        save(program, path)

      


        See Dsxir.Artifact.save/2.



    


    
      
        save!(program, path)

      


        See Dsxir.Artifact.save!/2.



    


    
      
        with_trace(fun)

      


        Run fun.() with a per-process trace accumulator open. The block must return
{program, prediction} (the standard forward/2 shape). The helper returns
{program, prediction, trace} where trace is the list of recorded entries
in invocation order.



    





      


      
        Functions


        


  
    
      
    
    
      compile(impl, student, trainset, metric, opts)



    

  


  

See Dsxir.Optimizer.compile/5.

  



  
    
      
    
    
      configure(opts)



    

  


  

See Dsxir.Settings.configure/1.

  



  
    
      
    
    
      context(frame, fun)



    

  


  

See Dsxir.Settings.context/2.

  



  
    
      
    
    
      evaluate(ev, program)



    

  


  

See Dsxir.Evaluate.run/2.

  



  
    
      
    
    
      evaluate!(ev, program)



    

  


  

See Dsxir.Evaluate.run!/2.

  



    

  
    
      
    
    
      load(target_module, path, opts \\ [])



    

  


  

See Dsxir.Artifact.load/3.

  



    

  
    
      
    
    
      load!(target_module, path, opts \\ [])



    

  


  

See Dsxir.Artifact.load!/3.

  



  
    
      
    
    
      save(program, path)



    

  


  

See Dsxir.Artifact.save/2.

  



  
    
      
    
    
      save!(program, path)



    

  


  

See Dsxir.Artifact.save!/2.

  



  
    
      
    
    
      with_trace(fun)



    

  


  

      

          @spec with_trace((-> {Dsxir.Program.t(), Dsxir.Prediction.t()})) ::
  {Dsxir.Program.t(), Dsxir.Prediction.t(), [Dsxir.Trace.entry()]}


      


Run fun.() with a per-process trace accumulator open. The block must return
{program, prediction} (the standard forward/2 shape). The helper returns
{program, prediction, trace} where trace is the list of recorded entries
in invocation order.
The accumulator is process-local. Inside the block, any Dsxir.Module.call/3
running in the calling process records an entry; calls inside spawned tasks
(Dsxir.Predictor.Parallel, user-supplied Tasks) do not — Trace does not
cross process boundaries in v0.
When fun.() raises, throws, or exits, the prior accumulator is restored in
the matching rescue / catch clause and the original condition is
reraised. Partial traces on failure are not surfaced.

  


        

      


  

    
Dsxir.CallContext 
    



      
Value type handed to call_plugs. Carries the call-site information a plug
needs to make an :ok | {:halt, reason} decision before the predictor's
forward/4 runs.
Plugs are plain functions of arity 1:
plug_fn :: (%Dsxir.CallContext{} -> :ok | {:halt, reason :: term()})
Plugs see the resolved metadata (Dsxir.Settings.resolve(:metadata) merged
at the wrapper) so tenant identity, request id, and any custom keys are
available without going back through settings.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(fields)

      


        Build a t() from fields. Raises if any of the :predictor, :signature,
:inputs, or :program keys are missing.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.CallContext{
  inputs: map(),
  metadata: map(),
  opts: keyword(),
  predictor: atom(),
  program: Dsxir.Program.t(),
  signature: module()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(fields)



    

  


  

      

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


      


Build a t() from fields. Raises if any of the :predictor, :signature,
:inputs, or :program keys are missing.

  


        

      


  

    
Dsxir.Program 
    



      
Runtime state container for a user program.
Carries a reference to the user module, a per-predictor State map, and an
open metadata map populated by optimizers. Flows explicitly through forward/2
and Dsxir.Module.Runtime.call/4 — never held as ambient state.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        get_state(program, name)

      


        Fetch the per-predictor State slot, raising if name is unknown.



    


    
      
        new(user_module)

      


        Build a fresh program for user_module. Raises
Dsxir.Errors.Invalid.Module when the module is not a Dsxir.Module.



    


    
      
        new(user_module, predictor_names)

      


        Build a program with explicit predictor names (used internally by load).



    


    
      
        put_state(prog, name, state)

      


        Replace the State for name in prog, returning the updated program.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Program{
  metadata: map(),
  module: module(),
  predictors: %{required(atom()) => Dsxir.Program.State.t()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      get_state(program, name)



    

  


  

      

          @spec get_state(t(), atom()) :: Dsxir.Program.State.t()


      


Fetch the per-predictor State slot, raising if name is unknown.

  



  
    
      
    
    
      new(user_module)



    

  


  

      

          @spec new(module()) :: t()


      


Build a fresh program for user_module. Raises
Dsxir.Errors.Invalid.Module when the module is not a Dsxir.Module.

  



  
    
      
    
    
      new(user_module, predictor_names)



    

  


  

      

          @spec new(module(), [atom()]) :: t()


      


Build a program with explicit predictor names (used internally by load).

  



  
    
      
    
    
      put_state(prog, name, state)



    

  


  

      

          @spec put_state(t(), atom(), Dsxir.Program.State.t()) :: t()


      


Replace the State for name in prog, returning the updated program.

  


        

      


  

    
Dsxir.Settings 
    



      
Three-layer settings stack: globals (:persistent_term), per-process scope
(process dict), per-call opts (passed as args).
	configure/1 writes globals. Call once at boot.
	context/2 pushes a scoped frame for the duration of fun.().
	snapshot/0 captures the current globals+stack; run/2 replays them in a worker.
	resolve/2 looks up a key: stack top-down, then globals, then the provided default.

tenant_* keys and :lm tuples whose config carries a non-nil :api_key are rejected
by configure/1 with a Logger.warning. tenant_* keys nested inside :metadata are
stripped from the map with a Logger.warning; non-tenant keys in the same map pass through
unchanged. Per-request tenant data flows through context/2.
The :lm field has shape nil | {impl_module :: module(), config :: keyword()} (see
Dsxir.LM); credentials live in the config keyword list, not at the top level.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        configure(opts)

      


        Install globals into :persistent_term. Merges with whatever is currently stored;
unknown keys raise Dsxir.Errors.Invalid.Configuration. tenant_* keys and :lm
tuples whose config carries a non-nil :api_key are dropped with a warning.
tenant_* keys nested inside :metadata are stripped from the map (other keys preserved).



    


    
      
        context(frame, fun)

      


        Push a scoped frame for the duration of fun.(). Restored via try/after.



    


    
      
        default_globals()

      


        Architectural defaults installed at application boot.



    


    
      
        resolve(key, default \\ nil)

      


        Walk the stack top-down, then globals, then return the default.



    


    
      
        run(map, fun)

      


        Replay a snapshot in the calling process for the duration of fun.().



    


    
      
        snapshot()

      


        Snapshot the live globals and scope stack for replay in another process.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Settings{
  adapter: nil | module(),
  cache: boolean(),
  call_plugs: list(),
  callbacks: list(),
  lm: nil | {module(), keyword()},
  metadata: map()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      configure(opts)



    

  


  

      

          @spec configure(Enumerable.t()) :: :ok


      


Install globals into :persistent_term. Merges with whatever is currently stored;
unknown keys raise Dsxir.Errors.Invalid.Configuration. tenant_* keys and :lm
tuples whose config carries a non-nil :api_key are dropped with a warning.
tenant_* keys nested inside :metadata are stripped from the map (other keys preserved).

  



  
    
      
    
    
      context(frame, fun)



    

  


  

      

          @spec context(Enumerable.t(), (-> any())) :: any()


      


Push a scoped frame for the duration of fun.(). Restored via try/after.

  



  
    
      
    
    
      default_globals()



    

  


  

      

          @spec default_globals() :: map()


      


Architectural defaults installed at application boot.

  



    

  
    
      
    
    
      resolve(key, default \\ nil)



    

  


  

      

          @spec resolve(atom(), term()) :: term()


      


Walk the stack top-down, then globals, then return the default.

  



  
    
      
    
    
      run(map, fun)



    

  


  

      

          @spec run(%{globals: map(), stack: [map()]}, (-> any())) :: any()


      


Replay a snapshot in the calling process for the duration of fun.().
Writes globals into :persistent_term only when the snapshot's globals differ
from the live globals — :persistent_term.put/2 triggers a system-wide GC of
every process holding references and is designed for write-once-read-many data,
so fan-out workers (e.g. Dsxir.Predictor.Parallel) replaying the same
snapshot must not pay that cost N times. The scope stack is always restored on
exit; globals are not. Intended for short-lived worker processes that have no
prior globals worth preserving. Do not use to "temporarily" swap globals in a
long-lived process.

  



  
    
      
    
    
      snapshot()



    

  


  

      

          @spec snapshot() :: %{globals: map(), stack: [map()]}


      


Snapshot the live globals and scope stack for replay in another process.

  


        

      


  

    
Dsxir.Signature 
    



      
Declarative signature module. Wraps Spark.Dsl so authors write:
defmodule MyApp.AnswerQuestion do
  use Dsxir.Signature

  signature do
    instruction "Answer the user's question."
    input :question, :string
    output :answer, :string, desc: "A direct factual answer."
  end
end
Inline string-form signatures are also supported via from_string/2 and may
be passed directly to the Module DSL predictor entity:
predictor :answer, Dsxir.Predictor.Predict, signature: "question -> answer"
The grammar mirrors DSPy's: inputs -> outputs with optional name: type
annotations.
Options
	:extensions (list of module that adopts Spark.Dsl.Extension) - A list of DSL extensions to add to the Spark.Dsl

	:otp_app (atom/0) - The otp_app to use for any application configurable options

	:fragments (list of module/0) - Fragments to include in the Spark.Dsl. See the fragments guide for more.



      


      
        Summary


  
    Functions
  


    
      
        from_string(source, opts \\ [])

      


        Compile a string-form signature into a Dsxir.Signature.Compiled{}.



    


    
      
        from_string!(source, opts \\ [])

      


        Compile a string-form signature, raising Dsxir.Errors.Invalid.Signature on
parse failure.



    





      


      
        Functions


        


    

  
    
      
    
    
      from_string(source, opts \\ [])



    

  


  

      

          @spec from_string(
  String.t(),
  keyword()
) :: {:ok, Dsxir.Signature.Compiled.t()} | {:error, term()}


      


Compile a string-form signature into a Dsxir.Signature.Compiled{}.
Returns {:ok, compiled} on success or {:error, reason} on parse failure.
Use from_string!/2 for the raising variant.

  



    

  
    
      
    
    
      from_string!(source, opts \\ [])



    

  


  

      

          @spec from_string!(
  String.t(),
  keyword()
) :: Dsxir.Signature.Compiled.t()


      


Compile a string-form signature, raising Dsxir.Errors.Invalid.Signature on
parse failure.

  


        

      


  

    
Dsxir.Signature.Compiled 
    



      
Runtime-compiled signature carrying the same introspection shape as a
module-based signature. Produced by Dsxir.Signature.from_string/2 and
Dsxir.Signature.from_string!/2 (string form) and by
Dsxir.Predictor.ChainOfThought (field augmentation).
Consumers go through Dsxir.Signature.Runtime, which dispatches on
module() vs %__MODULE__{} so callers never branch.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Signature.Compiled{
  fields: [Dsxir.Signature.Field.t()],
  instruction: nil | String.t(),
  source: term()
}


      



  


        

      


  

    
Dsxir.Signature.Field 
    



      
Internal struct produced by the Signature DSL for each input / output entity.
:type holds the raw user value (shorthand atom, tuple, or Zoi schema). :zoi
is populated by the transformer with the canonical Zoi schema. :kind is
:input or :output.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      kind()



    

  


  

      

          @type kind() :: :input | :output


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Signature.Field{
  __spark_metadata__: term(),
  desc: nil | String.t(),
  kind: kind(),
  name: atom(),
  type: term(),
  zoi: nil | Zoi.schema()
}


      



  


        

      


  

    
Dsxir.Signature.Runtime 
    



      
Stable introspection surface for signature modules. Callers depend on this
module rather than on the Spark Info generator output.

      


      
        Summary


  
    Types
  


    
      
        signature()

      


    





  
    Functions
  


    
      
        fields(signature_module)

      


        Return all declared fields for the signature, in source order.



    


    
      
        inputs(signature)

      


        Return the input fields for the signature.



    


    
      
        instruction(signature_module)

      


        Return the user-supplied instruction string, or nil if none was set.



    


    
      
        outputs(signature)

      


        Return the output fields for the signature.



    


    
      
        zoi_for(signature, name)

      


        Look up the Zoi schema for the field named name.



    





      


      
        Types


        


  
    
      
    
    
      signature()



    

  


  

      

          @type signature() :: module() | Dsxir.Signature.Compiled.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      fields(signature_module)



    

  


  

      

          @spec fields(signature()) :: [Dsxir.Signature.Field.t()]


      


Return all declared fields for the signature, in source order.

  



  
    
      
    
    
      inputs(signature)



    

  


  

      

          @spec inputs(signature()) :: [Dsxir.Signature.Field.t()]


      


Return the input fields for the signature.

  



  
    
      
    
    
      instruction(signature_module)



    

  


  

      

          @spec instruction(signature()) :: nil | String.t()


      


Return the user-supplied instruction string, or nil if none was set.

  



  
    
      
    
    
      outputs(signature)



    

  


  

      

          @spec outputs(signature()) :: [Dsxir.Signature.Field.t()]


      


Return the output fields for the signature.

  



  
    
      
    
    
      zoi_for(signature, name)



    

  


  

      

          @spec zoi_for(signature(), atom()) :: {:ok, Zoi.schema()} | :error


      


Look up the Zoi schema for the field named name.

  


        

      


  

    
Dsxir.Module 
    



      
Declarative user-program shell.
defmodule MyApp.MeetingNotes do
  use Dsxir.Module

  predictor :answer, Dsxir.Predictor.Predict, signature: MyApp.AnswerQuestion

  def forward(prog, %{question: q}) do
    {prog, pred} = call(prog, :answer, %{question: q})
    {prog, pred}
  end
end
Inside forward/2, call(prog, :name, inputs) dispatches through
Dsxir.Module.Runtime. Predictor names referenced in call/3 must be
declared via the predictor entity above; the compile-time verifier
catches typos. Non-literal predictor names (variables, dynamic dispatch)
bypass the static check and are validated at runtime.
Options
	:extensions (list of module that adopts Spark.Dsl.Extension) - A list of DSL extensions to add to the Spark.Dsl

	:otp_app (atom/0) - The otp_app to use for any application configurable options

	:fragments (list of module/0) - Fragments to include in the Spark.Dsl. See the fragments guide for more.



      


      
        Summary


  
    Functions
  


    
      
        call(prog, name, inputs)

      


    


    
      
        call(prog, name, inputs, opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      call(prog, name, inputs)


        (macro)


    

  


  


  



  
    
      
    
    
      call(prog, name, inputs, opts)


        (macro)


    

  


  


  


        

      


  

    
Dsxir.Module.PredictorDecl 
    



      
Compile-time declaration of one predictor inside a user module.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Module.PredictorDecl{
  __spark_metadata__: term(),
  impl: module(),
  name: atom(),
  signature: module() | Dsxir.Signature.Compiled.t()
}


      



  


        

      


  

    
Dsxir.Module.Runtime 
    



      
Dispatches call(prog, :name, inputs) from inside forward/2 to the
declared predictor implementation.
Looks up %PredictorDecl{} by name, extracts per-predictor state from
prog, runs the configured call_plugs in declared order, invokes
impl.forward/4, puts the (possibly updated) state back, records the trace
entry, returns {prog', prediction}.
call_plugs
Plugs resolved from Dsxir.Settings.resolve(:call_plugs, []) run before
every predictor dispatch. Each receives a %Dsxir.CallContext{} and must
return :ok to continue or {:halt, reason} to abort. A halt raises
Dsxir.Errors.Halted.Plug and the predictor forward/4 is not invoked —
no [:dsxir, :predictor, :start | :stop] events are emitted for halted
calls.

      


      
        Summary


  
    Functions
  


    
      
        call(prog, name, inputs, opts \\ [])

      


        Dispatch a predictor call by name against prog. Runs the configured
call_plugs, invokes the predictor implementation, records the trace, and
returns the updated program with the prediction.



    





      


      
        Functions


        


    

  
    
      
    
    
      call(prog, name, inputs, opts \\ [])



    

  


  

      

          @spec call(Dsxir.Program.t(), atom(), map() | keyword(), keyword()) ::
  {Dsxir.Program.t(), Dsxir.Prediction.t()}


      


Dispatch a predictor call by name against prog. Runs the configured
call_plugs, invokes the predictor implementation, records the trace, and
returns the updated program with the prediction.

  


        

      


  

    
Dsxir.Adapter behaviour
    



      
Adapter behaviour: turn a signature + inputs + demos into LM messages, and
parse the LM response back into a typed field map.
Two implementations ship in v0:
	Dsxir.Adapter.Chat — [[ ## marker ## ]] text protocol, default.
	Dsxir.Adapter.Json — provider-native structured output, added later.


      


      
        Summary


  
    Types
  


    
      
        adapter_error()

      


    


    
      
        lm_response()

      


    


    
      
        messages()

      


    


    
      
        signature()

      


    





  
    Callbacks
  


    
      
        format(signature, map, list, keyword)

      


    


    
      
        format_and_call(signature, map, list, keyword)

      


    


    
      
        lm_mode()

      


    


    
      
        parse(signature, arg2, keyword)

      


    





      


      
        Types


        


  
    
      
    
    
      adapter_error()



    

  


  

      

          @type adapter_error() ::
  Dsxir.Errors.Adapter.ParseError.t()
  | Dsxir.Errors.Adapter.ZoiValidation.t()
  | Dsxir.Errors.Adapter.FallbackExhausted.t()


      



  



  
    
      
    
    
      lm_response()



    

  


  

      

          @type lm_response() :: String.t()


      



  



  
    
      
    
    
      messages()



    

  


  

      

          @type messages() :: [Sycophant.Message.t()]


      



  



  
    
      
    
    
      signature()



    

  


  

      

          @type signature() :: module() | Dsxir.Signature.Compiled.t()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      format(signature, map, list, keyword)



    

  


  

      

          @callback format(signature(), map(), list(), keyword()) :: messages()


      



  



  
    
      
    
    
      format_and_call(signature, map, list, keyword)


        (optional)


    

  


  

      

          @callback format_and_call(signature(), map(), list(), keyword()) ::
  {:ok, map(), Dsxir.LM.usage(), term()} | {:fallback, Exception.t()}


      



  



  
    
      
    
    
      lm_mode()


        (optional)


    

  


  

      

          @callback lm_mode() :: :text | :object


      



  



  
    
      
    
    
      parse(signature, arg2, keyword)



    

  


  

      

          @callback parse(signature(), lm_response() | map(), keyword()) ::
  {:ok, map()} | {:error, adapter_error()}


      



  


        

      


  

    
Dsxir.Adapter.Chat 
    



      
Chat adapter: prompts the LM with [[ ## field ## ]] markers and parses the
response by splitting on those markers, JSON-decoding typed fields, and
validating each output through its Zoi schema.
Returns {:ok, map} on success or {:error, %Dsxir.Errors.Adapter.* {}} on
malformed output. No fallback to other adapters happens here.

      




  

    
Dsxir.Adapter.Json 
    



      
Json adapter: instructs the LM to return a structured object validated against
the signature's output Zoi schema, and parses the returned map through that
schema directly.
Unlike Dsxir.Adapter.Chat, this adapter consumes a map produced by the
underlying provider's structured-output endpoint via
Dsxir.LM.generate_object/3. Streaming is not supported with structured
outputs; passing :stream in opts raises
Dsxir.Errors.Invalid.Configuration.
Returns {:ok, map} on success or {:error, %Dsxir.Errors.Adapter.* {}} on
schema validation failure. No fallback to other adapters happens here.
One-shot schema-mismatch retry
When the provider returns an object that fails Zoi validation, the adapter
retries once with a corrective user message appended that quotes the
validation error. A second failure surfaces a
Dsxir.Errors.Adapter.FallbackExhausted{from: __MODULE__, to: __MODULE__, last_error: err} via format_and_call/4's {:fallback, err} return — the
predictor's rescue path then raises it. Subscribers tell schema-retry
exhaustion apart from Chat→Json exhaustion by reading from/to. The retry
is internal to this module.

      


      
        Summary


  
    Functions
  


    
      
        output_schema(signature)

      


        Build a Zoi.object/1 schema from the signature's declared outputs.



    





      


      
        Functions


        


  
    
      
    
    
      output_schema(signature)



    

  


  

      

          @spec output_schema(Dsxir.Adapter.signature()) :: Zoi.schema()


      


Build a Zoi.object/1 schema from the signature's declared outputs.
Used by predictors to feed the schema into Dsxir.LM.generate_object/3.

  


        

      


  

    
Dsxir.Predictor behaviour
    



      
Predictor behaviour. A predictor is a stateless module that turns inputs into
a %Dsxir.Prediction{} by routing through an adapter and the active LM.
Augmented outputs
Some predictors synthesize extra output fields at runtime that are not
declared on the underlying signature module (e.g. :reasoning from
Dsxir.Predictor.ChainOfThought, :trajectory from
Dsxir.Predictor.ReAct). Impls report these via the optional
augmented_outputs/1 callback so that Dsxir.Artifact allows them
through the demo field validation on save/load. The callback is
optional; impls that do not augment their signature can omit it.

      


      
        Summary


  
    Types
  


    
      
        signature()

      


    





  
    Callbacks
  


    
      
        augmented_outputs(signature)

      


        Output field names synthesized by the predictor at runtime, in addition
to the declared outputs of signature. Optional. Defaults to [] for
impls that do not implement it.



    


    
      
        forward(state, signature, inputs, opts)

      


    





  
    Functions
  


    
      
        augmented_outputs(impl, signature)

      


        Resolve the augmented output names for impl against signature, or
return [] when the impl does not implement augmented_outputs/1.



    





      


      
        Types


        


  
    
      
    
    
      signature()



    

  


  

      

          @type signature() :: module() | Dsxir.Signature.Compiled.t()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      augmented_outputs(signature)


        (optional)


    

  


  

      

          @callback augmented_outputs(signature()) :: [atom()]


      


Output field names synthesized by the predictor at runtime, in addition
to the declared outputs of signature. Optional. Defaults to [] for
impls that do not implement it.

  



  
    
      
    
    
      forward(state, signature, inputs, opts)



    

  


  

      

          @callback forward(
  state :: Dsxir.Program.State.t(),
  signature :: signature(),
  inputs :: map(),
  opts :: keyword()
) :: {Dsxir.Program.State.t(), Dsxir.Prediction.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      augmented_outputs(impl, signature)



    

  


  

      

          @spec augmented_outputs(module(), signature()) :: [atom()]


      


Resolve the augmented output names for impl against signature, or
return [] when the impl does not implement augmented_outputs/1.

  


        

      


  

    
Dsxir.Predictor.ChainOfThought 
    



      
Wraps Dsxir.Predictor.Predict by prepending a :reasoning :string output
field to the signature. The reasoning text lands on pred.fields.reasoning;
remaining output fields follow.
Behaviour-identical to Predict aside from the field augmentation.

      




  

    
Dsxir.Predictor.Parallel 
    



      
Fan-out predictor helper. Runs N predictor calls concurrently under
Dsxir.TaskSupervisor, replaying the caller's Dsxir.Settings.snapshot/0
in each worker so settings-scoped state (metadata, lm, adapter, cache)
is preserved.
Returns {prog', results} where results mirrors the input order:
successful entries are {:ok, prediction} and failures are
{:error, exception}. The caller decides whether to raise — Parallel does
not.
Iron Law of OTP
Workers are short-lived Tasks, no mutable state across calls. Concurrency
is required (fan-out is the purpose). Fault isolation is required, hence
Task.Supervisor.async_stream_nolink/4: a worker crash does not link back
to the caller, and on_timeout: :kill_task reaps slow workers so they do
not block the stream.

      


      
        Summary


  
    Types
  


    
      
        request()

      


    


    
      
        result()

      


    





  
    Functions
  


    
      
        run(prog, requests, opts \\ [])

      


        Run requests concurrently under Dsxir.TaskSupervisor and merge each
worker's predictor state back into the returned program. Results preserve
input order, with failures surfaced as {:error, exception} tuples rather
than raised.



    





      


      
        Types


        


  
    
      
    
    
      request()



    

  


  

      

          @type request() :: {atom(), map()}


      



  



  
    
      
    
    
      result()



    

  


  

      

          @type result() :: {:ok, Dsxir.Prediction.t()} | {:error, Exception.t()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      run(prog, requests, opts \\ [])



    

  


  

      

          @spec run(Dsxir.Program.t(), [request()], keyword()) ::
  {Dsxir.Program.t(), [result()]}


      


Run requests concurrently under Dsxir.TaskSupervisor and merge each
worker's predictor state back into the returned program. Results preserve
input order, with failures surfaced as {:error, exception} tuples rather
than raised.

  


        

      


  

    
Dsxir.Predictor.Predict 
    



      
Atomic predictor: format with the configured adapter, dispatch through the
LM, parse, validate, wrap in a %Dsxir.Prediction{}.
Telemetry spans:
	[:dsxir, :predictor, :start] — meta %{predictor, signature, adapter, **metadata}.
	[:dsxir, :predictor, :stop]  — meas %{duration, tokens_in, tokens_out, cost}, meta %{predictor, signature, adapter, prediction, error_class: nil, **metadata}.
	[:dsxir, :predictor, :exception] — meas %{duration}, meta %{kind, reason, stacktrace, error_class, **metadata}.

Token measurements are always present on the stop event; their values are
nil when the upstream LM did not report usage.
Adapter fallback
When the configured adapter is Dsxir.Adapter.Chat and the primary call
fails with an adapter-class error (ParseError, ZoiValidation) or an
Dsxir.Errors.LM.ContextWindow, the predictor retries exactly once via
Dsxir.Adapter.Json. Other LM-class errors (Authentication,
RateLimited, RequestFailed) propagate without retry. If the configured
adapter is not Dsxir.Adapter.Chat, no fallback is attempted.
Each retry emits [:dsxir, :adapter, :fallback] before dispatching the
second call so subscribers see the intent even if the retry also fails. A
second class-matched failure raises
Dsxir.Errors.Adapter.FallbackExhausted.
FallbackExhausted can surface from two sources: the Chat→Json fallback
(handled here, distinguished by from: Dsxir.Adapter.Chat, to: Dsxir.Adapter.Json) and the Json→Json schema retry (handled internally by
Dsxir.Adapter.Json, distinguished by from: Dsxir.Adapter.Json, to: Dsxir.Adapter.Json). The rescue list catches both.
Recognised opts
	:adapter — override the adapter module for this call. Defaults to
Settings.resolve(:adapter) or Dsxir.Adapter.Chat.
	:path — list of path segments stamped onto raised adapter errors for
nested predictor composition.
	:stream — 1-arity callback (chunk -> :ok) forwarded to the LM impl.
The callback fires with %Sycophant.StreamChunk{} values during
generation; the final %Dsxir.Prediction{} is still returned. Chat
adapter only — the Json adapter raises
Dsxir.Errors.Invalid.Configuration when :stream is set.


      




  

    
Dsxir.Predictor.ReAct 
    



      
Tool-using agent predictor. Drives a per-step Predict loop until the model
emits next_tool_name: "finish" or :max_iters is reached.
Declaration
predictor :agent, Dsxir.Predictor.ReAct,
  signature: MySig,
  tools: [calculator_tool, web_search_tool],
  max_iters: 8
Trace shape
Each iteration pushes one trace entry under the outer predictor's name. The
step inputs map carries the rendered :trajectory string plus the original
user inputs; the step prediction is a %Dsxir.Prediction{} with
next_thought, next_tool_name, next_tool_args. Dsxir.Module.Runtime.call/4
additionally records the outer entry with the final prediction. Both layers
are intentional — the outer entry is a legitimate compound demo candidate.
trace_name and bootstrap optimization
The default trace_name: :react keeps per-step entries separate from any
user-declared predictor. Setting trace_name: to the same atom as the
declared predictor (e.g. trace_name: :agent when the predictor is
:agent) makes the step entries land in the same demos_pool slot as the
outer entry under bootstrap optimization. Step-shape demos and outer-shape
demos render differently in the prompt and the bootstrap optimizer will not
reshape them; collision is a footgun. Keep trace_name distinct from any
declared predictor name.
Errors
Tool exceptions are caught inside the loop and surfaced as
"Execution error in {tool}: {message}" observations. Exhausting
:max_iters raises Dsxir.Errors.Framework.PredictorError with the full
trajectory attached.

      




  

    
Dsxir.Optimizer behaviour
    



      
Behaviour and dispatcher for program optimizers.
An optimizer compiles a Dsxir.Program.t() against a trainset under a
Dsxir.Metric.t(), returning a new program plus an open stats map.
Implementations declare @behaviour Dsxir.Optimizer and implement
compile/4. Callers invoke an optimizer through compile/5, which performs
argument validation and delegates to the impl module.
The return contract is fixed across versions:
{:ok, Dsxir.Program.t(), stats :: map()} | {:error, Exception.t()}
stats is an open map. Each optimizer documents the keys it populates;
consumers must tolerate unknown keys.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    


    
      
        stats()

      


    





  
    Callbacks
  


    
      
        compile(student, trainset, metric, opts)

      


    





  
    Functions
  


    
      
        compile(impl, student, trainset, metric, opts)

      


        Dispatch to impl.compile/4 with validated arguments.



    





      


      
        Types


        


  
    
      
    
    
      result()



    

  


  

      

          @type result() :: {:ok, Dsxir.Program.t(), stats()} | {:error, Exception.t()}


      



  



  
    
      
    
    
      stats()



    

  


  

      

          @type stats() :: map()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      compile(student, trainset, metric, opts)



    

  


  

      

          @callback compile(
  student :: Dsxir.Program.t(),
  trainset :: [Dsxir.Example.t()],
  metric :: Dsxir.Metric.t(),
  opts :: keyword()
) :: result()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      compile(impl, student, trainset, metric, opts)



    

  


  

      

          @spec compile(
  module(),
  Dsxir.Program.t(),
  [Dsxir.Example.t()],
  Dsxir.Metric.t(),
  keyword()
) :: result()


      


Dispatch to impl.compile/4 with validated arguments.
Guards: impl must be an atom (module), trainset a list, metric a 3-arity
function, and opts a keyword list (any list satisfies the guard; impls are
expected to treat it as a keyword list).

  


        

      


  

    
Dsxir.Optimizer.BootstrapFewShot 
    



      
Two-phase optimizer: slot labeled demos from the trainset (phase 1), then
augment with bootstrapped demos captured from successful traces (phase 2).
Phases
	Labeled. Up to :max_labeled_demos examples are picked from the
trainset (uniform random; deterministic-by-hash when :deterministic
is set). Each chosen example is slotted as %Dsxir.Demo{kind: :labeled}
only into predictors whose declared input + output fields the demo's
data keys cover; non-matching predictors get no labeled demo from
that example. No LM call.

	Bootstrap. For each round in 1..max_rounds, the trainset is
walked example-by-example. For each example, the program is run inside
a Dsxir.with_trace/1 frame with per-call opts seeded for diversity
(temperature: cfg.diversity_temperature, cache: false, plus a
per-round per-example nonce). When the metric coerces to
>= :threshold, each trace entry is pushed into the matching
predictor's demos_pool as
%Dsxir.Demo{kind: :bootstrapped, source: %{round: R, example_index: I}}
until :max_bootstrapped_demos is reached.


Diversity is delivered by pushing a Dsxir.Settings.context/2 frame that
swaps the resolved :lm config tuple with one carrying the diversity
keywords. The LM dispatcher reads :lm from settings and merges per-call
opts on top, so the temperature lever reaches the wire protocol.
Options
	:max_labeled_demos (default 4) — cap on phase 1 demos per predictor.
	:max_bootstrapped_demos (default 4) — cap on phase 2 demos per predictor.
	:max_rounds (default 1) — number of bootstrap passes over the trainset.
	:threshold (default 1.0) — coerced metric must meet or exceed this to
keep the trace. Accepted threshold types: true | false | integer() | float(). Booleans coerce to 1.0 / 0.0. Other values raise
FunctionClauseError during option parsing — bootstrap is a fail-fast
operation on bad configuration.
	:max_errors (default 10) — aggregate cap on per-example errors.
Exceeding returns a framework-classed error.
	:deterministic (default false) — when true, phase 1 selection is
hash-stable and phase-2 trainset order is hash-stable. Phase-2 LM
outputs are still nondeterministic via temperature.
	:diversity_temperature (default 1.0) — temperature forwarded as
per-call opt during phase 2.

Returned stats
%{
  labeled_demos: non_neg_integer(),
  bootstrapped_demos: non_neg_integer(),
  predictor_count: non_neg_integer(),
  rounds: non_neg_integer(),
  error_count: non_neg_integer(),
  max_errors: non_neg_integer(),
  threshold: float()
}
Errors
Per-example raises are caught and stamped with
path: [:bootstrap_few_shot, :"round_R", :"example_I"]. When
error_count > max_errors, compile/4 returns
{:error, %Dsxir.Errors.Framework.OptimizerError{optimizer: __MODULE__, inner: aggregate}} where inner is an aggregate produced via Splode's
to_class helper on Dsxir.Errors. Callers can traverse per-predictor
sub-errors via Splode's traverse_errors helper.
Trainset hash
metadata.trainset_hash is
:crypto.hash(:sha256, :erlang.term_to_binary(trainset)) |> Base.encode16(case: :lower).

      




  

    
Dsxir.Optimizer.LabeledFewShot 
    



      
Optimizer that slots up to :max_labeled_demos examples from trainset into
each predictor's Dsxir.Program.State.demos. No LM call. The metric argument
is accepted but unused — interface uniformity for richer optimizers.
Multi-predictor pipelines
A labeled demo is slotted into a predictor only when the demo's data
keys cover the predictor's declared input + output fields. Trainset
examples that fit one predictor's signature but not another's are
routed only to predictors they fit; non-matching predictors get an
empty labeled-demos list. This keeps saved artifacts well-formed and
mirrors DSPy's per-predictor demo handling.
Options
	:max_labeled_demos (default 16) — upper bound on demos per predictor.
Clamped to length(trainset); no padding.
	:deterministic (default false) — when true, demo selection is
reproducible across runs (Enum.sort_by/2 by :erlang.phash2/1, then
take). When false, Enum.take_random/2 is used.

Returned stats
%{labeled_demos: non_neg_integer(),
  predictor_count: non_neg_integer(),
  deterministic: boolean()}
Trainset hash is stored in program.metadata.trainset_hash so subsequent
compiles can detect a trainset change without re-encoding the trainset.
Trainset hash
metadata.trainset_hash is :crypto.hash(:sha256, :erlang.term_to_binary(trainset)) |> Base.encode16(case: :lower).
The hash is intentionally permutation-sensitive and representation-sensitive:
reordering the trainset, or using string keys instead of atom keys in
%Dsxir.Example{data: ...}, will produce a different hash even when the
labeled content is semantically equal. Use it as a fast change-detector,
not as a semantic equality oracle. For stable hashing, always use atom keys
in Example.data.

      




  

    
Dsxir.Evaluate 
    



      
Devset evaluation runner.
Fan-out via Task.Supervisor.async_stream_nolink/4 under
Dsxir.TaskSupervisor. Settings are snapshot once on the caller and replayed
per worker via Dsxir.Settings.run/2 so settings-scoped state (lm, adapter,
metadata, cache) is preserved across workers.
Per-example errors are caught at the worker boundary, classified via
Dsxir.Errors.class_of/1, and counted in
EvaluationResult.errors.by_class. The runner does not abort on individual
row failures; run!/2 raises after the run completes when any row errored.
Telemetry:
	[:dsxir, :evaluate, :item] — per row.
Measurements: %{duration, metric_value} (metric_value: nil on error).
Metadata: %{example, prediction, error_class} (prediction: nil on
error, error_class: nil on success).
	[:dsxir, :evaluate, :stop] — once.
Measurements: %{duration, score, total, error_count, save_as}
(save_as: nil when not set).
Metadata: %{evaluator, devset_size, max_errors}.

When :save_as is set, the result rows are written to disk as JSON-Lines
(one row per line) before run/2 returns.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        run(ev, program)

      


        Evaluate program over the configured devset. Per-row failures are caught
and reported in the returned EvaluationResult; the run never aborts on a
single error. When :save_as is set, the rows are persisted as JSON Lines
before returning.



    


    
      
        run!(ev, program)

      


        Bang variant of run/2. Returns the result when zero rows errored and
otherwise raises Dsxir.Errors.Framework.PredictorError with the per-class
error counts.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Evaluate{
  devset: [Dsxir.Example.t()],
  failure_score: float(),
  max_errors: non_neg_integer(),
  metric: Dsxir.Metric.t(),
  num_threads: pos_integer(),
  save_as: nil | Path.t(),
  timeout: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      run(ev, program)



    

  


  

      

          @spec run(t(), Dsxir.Program.t()) :: Dsxir.EvaluationResult.t()


      


Evaluate program over the configured devset. Per-row failures are caught
and reported in the returned EvaluationResult; the run never aborts on a
single error. When :save_as is set, the rows are persisted as JSON Lines
before returning.

  



  
    
      
    
    
      run!(ev, program)



    

  


  

      

          @spec run!(t(), Dsxir.Program.t()) :: Dsxir.EvaluationResult.t()


      


Bang variant of run/2. Returns the result when zero rows errored and
otherwise raises Dsxir.Errors.Framework.PredictorError with the per-class
error counts.

  


        

      


  

    
Dsxir.EvaluationResult 
    



      
Result of a single Dsxir.Evaluate.run/2 invocation.
	:score — avg(metric_value) * 100, rounded to 1 decimal place.
	:results — one row per devset entry, in input order. Successful rows
carry metric: float(); errored rows carry metric: nil, error: %Exception{}.
	:errors — %{count: non_neg_integer(), by_class: %{atom() => non_neg_integer()}}.
:by_class keys are the splode error class atoms (:adapter, :lm,
:invalid, :halted, :framework, :unknown).

Subscribers branch on nil vs. populated; the :errors map is always
present, even when zero errors occurred (then count: 0, by_class: %{}).

      


      
        Summary


  
    Types
  


    
      
        row()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        error_row(ex, err)

      


        Build an errored row, attaching the caught exception in place of a prediction.



    


    
      
        ok_row(ex, pred, metric)

      


        Build a successful row with its example, prediction, and numeric metric.



    


    
      
        score_from(values)

      


        Aggregate values into a 0..100 score by averaging and scaling, rounded to
one decimal place. An empty list returns 0.0.



    





      


      
        Types


        


  
    
      
    
    
      row()



    

  


  

      

          @type row() :: %{
  example: Dsxir.Example.t(),
  prediction: nil | Dsxir.Prediction.t(),
  metric: nil | float(),
  error: nil | Exception.t()
}


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.EvaluationResult{
  errors: %{
    count: non_neg_integer(),
    by_class: %{required(atom()) => non_neg_integer()}
  },
  results: [row()],
  score: float()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      error_row(ex, err)



    

  


  

      

          @spec error_row(Dsxir.Example.t(), Exception.t()) :: row()


      


Build an errored row, attaching the caught exception in place of a prediction.

  



  
    
      
    
    
      ok_row(ex, pred, metric)



    

  


  

      

          @spec ok_row(Dsxir.Example.t(), Dsxir.Prediction.t(), float()) :: row()


      


Build a successful row with its example, prediction, and numeric metric.

  



  
    
      
    
    
      score_from(values)



    

  


  

      

          @spec score_from([float()]) :: float()


      


Aggregate values into a 0..100 score by averaging and scaling, rounded to
one decimal place. An empty list returns 0.0.

  


        

      


  

    
Dsxir.Metric 
    



      
Metric contract used by Dsxir.Evaluate and the Dsxir.Optimizer family.
A metric is any 3-arity function:
(Dsxir.Example.t(), Dsxir.Prediction.t(), trace :: nil | list()) ->
  number() | boolean()
The arity is fixed across v0+. The trace argument is nil outside
Dsxir.with_trace/1 (populated by Dsxir.with_trace/1 when that helper
lands); metrics that ignore it accept the positional argument and discard it.
apply/4 is the only sanctioned way to invoke a metric. It coerces booleans
to floats and raises Dsxir.Errors.Invalid.Metric on any other return value
so callers never branch on the metric's return shape.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        apply(metric, example, prediction, trace)

      


        Invoke metric and coerce its return into a float(). Booleans become
1.0/0.0; integers and floats pass through. Any other return raises
Dsxir.Errors.Invalid.Metric.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: (Dsxir.Example.t(), Dsxir.Prediction.t(), nil | list() ->
          number() | boolean())


      



  


        

      

      
        Functions


        


  
    
      
    
    
      apply(metric, example, prediction, trace)



    

  


  

      

          @spec apply(t(), Dsxir.Example.t(), Dsxir.Prediction.t(), nil | list()) :: float()


      


Invoke metric and coerce its return into a float(). Booleans become
1.0/0.0; integers and floats pass through. Any other return raises
Dsxir.Errors.Invalid.Metric.

  


        

      


  

    
Dsxir.Trace 
    



      
Process-local trace accumulator for Dsxir.with_trace/1.
Owns a single process-dict slot. When the slot is nil, record/1 is a
no-op. Inference paths (no with_trace) pay one Process.get/1 per
Dsxir.Module.Runtime.call/4 and allocate nothing.
The slot does not cross process boundaries. Dsxir.Predictor.Parallel,
Dsxir.Evaluate, and any user-spawned task run with their own nil slot.
Bootstrap optimization is single-process by design.
Entries are pushed on the head ([entry | acc]) and reversed on stop/1,
so callers see them in forward order.

      


      
        Summary


  
    Types
  


    
      
        entry()

      


    





  
    Functions
  


    
      
        active?()

      


        True iff a with_trace block is currently open in this process.



    


    
      
        record(entry)

      


        Append an entry. No-op when no with_trace is active.



    


    
      
        start()

      


        Open a fresh accumulator. Returns the prior slot value for stop/1.



    


    
      
        stop(prior)

      


        Close the accumulator, restore the prior slot, and return the trace.



    





      


      
        Types


        


  
    
      
    
    
      entry()



    

  


  

      

          @type entry() ::
  {atom(), map(), Dsxir.Prediction.t(), [Dsxir.Demo.t() | Dsxir.Example.t()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      active?()



    

  


  

      

          @spec active?() :: boolean()


      


True iff a with_trace block is currently open in this process.

  



  
    
      
    
    
      record(entry)



    

  


  

      

          @spec record(entry()) :: :ok


      


Append an entry. No-op when no with_trace is active.

  



  
    
      
    
    
      start()



    

  


  

      

          @spec start() :: nil | [entry()]


      


Open a fresh accumulator. Returns the prior slot value for stop/1.

  



  
    
      
    
    
      stop(prior)



    

  


  

      

          @spec stop(nil | [entry()]) :: [entry()]


      


Close the accumulator, restore the prior slot, and return the trace.

  


        

      


  

    
Dsxir.Retrieval 
    



      
Retrieval primitives.
	Dsxir.Retrieval.Embedder — batched wrapper around Dsxir.LM.embed/2.
	Dsxir.Retrieval.InMemory — cosine-similarity brute-force retriever
backed by a struct value (no process, no ETS table).


      




  

    
Dsxir.Retrieval.Embedder 
    



      
Batched wrapper around Dsxir.LM.embed/2.
embedder = %Dsxir.Retrieval.Embedder{batch_size: 256}
{:ok, vectors, usage} = Dsxir.Retrieval.Embedder.embed(embedder, ["a", "b", ...])
Inputs larger than :batch_size are chunked; results are concatenated in
input order. Errors short-circuit and surface the first failure.
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    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        embed(embedder, inputs, opts \\ [])

      


        Embed inputs in chunks of batch_size. Returns the concatenated vectors
and merged usage on success, or short-circuits on the first batch error.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Retrieval.Embedder{batch_size: pos_integer()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      embed(embedder, inputs, opts \\ [])



    

  


  

      

          @spec embed(t(), [String.t()], keyword()) ::
  {:ok, [[float()]], Dsxir.LM.usage()} | {:error, term()}


      


Embed inputs in chunks of batch_size. Returns the concatenated vectors
and merged usage on success, or short-circuits on the first batch error.

  


        

      


  

    
Dsxir.Retrieval.InMemory 
    



      
Cosine-similarity brute-force retriever backed by a struct value.
embedder = %Dsxir.Retrieval.Embedder{}
index    = %Dsxir.Retrieval.InMemory{embedder: embedder}

{:ok, index} = Dsxir.Retrieval.InMemory.add(index, ["alpha doc", "beta doc"])
{:ok, hits}  = Dsxir.Retrieval.InMemory.search(index, "alpha-ish query", k: 1)
No process, no ETS table. Mutation returns a new struct.
Persistence
:ok          = Dsxir.Retrieval.InMemory.save(index, "/tmp/idx.bin")
{:ok, index} = Dsxir.Retrieval.InMemory.load("/tmp/idx.bin")
Format is :erlang.term_to_binary/1; loads run with [:safe].
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        t()

      


    





  
    Functions
  


    
      
        add(idx, new_docs, opts \\ [])

      


        Embed and append new_docs to the index, returning the updated struct.



    


    
      
        load(path)

      


        Load an index from path previously written by save/2.



    


    
      
        save(idx, path)

      


        Persist the index to path using :erlang.term_to_binary/1.



    


    
      
        search(in_memory, query, opts \\ [])

      


        Return the top :k (default 3) documents ranked by cosine similarity against
the embedded query.
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      t()



    

  


  

      

          @type t() :: %Dsxir.Retrieval.InMemory{
  docs: [String.t()],
  embedder: Dsxir.Retrieval.Embedder.t(),
  vectors: [[float()]]
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      add(idx, new_docs, opts \\ [])



    

  


  

      

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


      


Embed and append new_docs to the index, returning the updated struct.

  



  
    
      
    
    
      load(path)



    

  


  

      

          @spec load(Path.t()) :: {:ok, t()} | {:error, term()}


      


Load an index from path previously written by save/2.

  



  
    
      
    
    
      save(idx, path)



    

  


  

      

          @spec save(t(), Path.t()) :: :ok | {:error, File.posix()}


      


Persist the index to path using :erlang.term_to_binary/1.

  



    

  
    
      
    
    
      search(in_memory, query, opts \\ [])



    

  


  

      

          @spec search(t(), String.t(), keyword()) ::
  {:ok, [%{doc: String.t(), score: float()}]} | {:error, term()}


      


Return the top :k (default 3) documents ranked by cosine similarity against
the embedded query.

  


        

      


  

    
Dsxir.Demo 
    



      
A demo slotted into a predictor by an optimizer.
Wraps a %Dsxir.Example{} with a provenance tag. The chat adapter and the
json adapter render %Dsxir.Demo{} and %Dsxir.Example{} identically; the
tag is preserved across save/load via Dsxir.Artifact.
kind values:
	:labeled - slotted directly from the trainset, no LM call.
	:bootstrapped - captured from a successful Dsxir.with_trace/1 round
run by an optimizer (e.g. Dsxir.Optimizer.BootstrapFewShot).

source is populated only for :bootstrapped demos and carries the round
index plus the trainset example index that produced the captured trace.
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        source()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        bootstrapped(ex, source)

      


        Wrap ex as a bootstrapped demo captured from a successful trace round.
source records the round and trainset example that produced it.



    


    
      
        labeled(ex)

      


        Wrap ex as a labeled demo (provenance: directly from the trainset).



    





      


      
        Types


        


  
    
      
    
    
      kind()



    

  


  

      

          @type kind() :: :labeled | :bootstrapped


      



  



  
    
      
    
    
      source()



    

  


  

      

          @type source() :: nil | %{round: pos_integer(), example_index: non_neg_integer()}


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Demo{example: Dsxir.Example.t(), kind: kind(), source: source()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bootstrapped(ex, source)



    

  


  

      

          @spec bootstrapped(Dsxir.Example.t(), source()) :: t()


      


Wrap ex as a bootstrapped demo captured from a successful trace round.
source records the round and trainset example that produced it.

  



  
    
      
    
    
      labeled(ex)



    

  


  

      

          @spec labeled(Dsxir.Example.t()) :: t()


      


Wrap ex as a labeled demo (provenance: directly from the trainset).

  


        

      


  

    
Dsxir.Example 
    



      
A labeled example used as input to optimizers and to the demo channel.
Carries an inputs map and a labels map. The input_keys set determines
which keys in the unified data view are inputs; the rest are labels.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        inputs(example)

      


        Project data down to the input fields only.



    


    
      
        labels(example)

      


        Project data down to the label fields (the complement of the inputs).



    


    
      
        new(data, opts \\ [])

      


        Build an example from data. Pass :input_keys in opts to mark which keys
are inputs; everything else is treated as a label.



    


    
      
        with_inputs(example, keys)

      


        Replace the example's input-key set with keys.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Example{data: map(), input_keys: MapSet.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      inputs(example)



    

  


  

      

          @spec inputs(t()) :: map()


      


Project data down to the input fields only.

  



  
    
      
    
    
      labels(example)



    

  


  

      

          @spec labels(t()) :: map()


      


Project data down to the label fields (the complement of the inputs).

  



    

  
    
      
    
    
      new(data, opts \\ [])



    

  


  

      

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


      


Build an example from data. Pass :input_keys in opts to mark which keys
are inputs; everything else is treated as a label.

  



  
    
      
    
    
      with_inputs(example, keys)



    

  


  

      

          @spec with_inputs(t(), [atom()]) :: t()


      


Replace the example's input-key set with keys.

  


        

      


  

    
Dsxir.Prediction 
    



      
Typed output of a predictor call.
fields is the validated, Zoi-passed output map keyed by output field name.
Access protocol forwards directly to fields, so pred[:answer] and
pred.fields.answer are equivalent.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(fields, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Prediction{
  completions: [String.t()],
  fields: map(),
  lm_usage: nil | map()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(fields, opts \\ [])



    

  


  

      

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


      



  


        

      


  

    
Dsxir.Primitives.History 
    



      
Multi-turn conversation value type. Bind one to a signature input field whose
Zoi type is Dsxir.Primitives.History; the chat adapter materializes the
conversation into the prompt sequence.
Distinct from Dsxir.History (the inspect_history developer tool). The
name overlap mirrors DSPy's dspy.History (the value type) and
dspy.inspect_history (the debug helper).
Entries are plain maps to keep the struct cheap and serializable:
%Dsxir.Primitives.History{
  messages: [
    %{role: :user, content: "What is the capital of France?"},
    %{role: :assistant, content: "Paris."}
  ]
}

      


      
        Summary


  
    Types
  


    
      
        message()

      


    


    
      
        role()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(messages \\ [])

      


        Build a new conversation, optionally seeded with messages.



    


    
      
        push(h, role, content)

      


        Append a message with the given role and content to the conversation.



    


    
      
        to_messages(history)

      


        Materialize as a list of %Sycophant.Message{} for adapter consumption.



    





      


      
        Types


        


  
    
      
    
    
      message()



    

  


  

      

          @type message() :: %{role: role(), content: String.t()}


      



  



  
    
      
    
    
      role()



    

  


  

      

          @type role() :: :system | :user | :assistant


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Primitives.History{messages: [message()]}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(messages \\ [])



    

  


  

      

          @spec new([message()]) :: t()


      


Build a new conversation, optionally seeded with messages.

  



  
    
      
    
    
      push(h, role, content)



    

  


  

      

          @spec push(t(), role(), String.t()) :: t()


      


Append a message with the given role and content to the conversation.

  



  
    
      
    
    
      to_messages(history)



    

  


  

      

          @spec to_messages(t()) :: [Sycophant.Message.t()]


      


Materialize as a list of %Sycophant.Message{} for adapter consumption.

  


        

      


  

    
Dsxir.Primitives.Tool 
    



      
Value type describing a tool callable by Dsxir.Predictor.ReAct.
%Dsxir.Primitives.Tool{
  name: "calculator",
  description: "Evaluate an arithmetic expression",
  parameters: Zoi.object(%{expression: Zoi.string()}),
  function: fn %{expression: expr} -> Code.eval_string(expr) |> elem(0) |> to_string() end
}
parameters is a Zoi schema. Arguments are validated through it before the
function is invoked; a Zoi failure short-circuits without calling :function.
function is a 1-arity callable returning a string-coercible value. Any
exception raised inside the function is caught by execute/2 and surfaced as
an Dsxir.Errors.Invalid.Tool value with reason: :execution_error so the
ReAct loop can route around it.
to_sycophant_tool/1 returns a %Sycophant.Tool{} with function: nil so
Sycophant does not auto-execute the tool. dsxir owns the loop.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        execute(tool, args)

      


        Validate args against the tool's Zoi schema and dispatch the function.



    


    
      
        new(opts)

      


    


    
      
        to_sycophant_tool(tool)

      


        Build a %Sycophant.Tool{} shape; function: nil keeps Sycophant out of the loop.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Primitives.Tool{
  description: String.t(),
  function: (map() -> any()),
  name: String.t(),
  parameters: Zoi.schema()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      execute(tool, args)



    

  


  

      

          @spec execute(t(), map()) ::
  {:ok, String.t()} | {:error, Dsxir.Errors.Invalid.Tool.t()}


      


Validate args against the tool's Zoi schema and dispatch the function.
Returns {:ok, observation_string} on success and {:error, %Dsxir.Errors.Invalid.Tool{}}
on validation failure or function exception.

  



  
    
      
    
    
      new(opts)



    

  


  

      

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


      



  



  
    
      
    
    
      to_sycophant_tool(tool)



    

  


  

      

          @spec to_sycophant_tool(t()) :: Sycophant.Tool.t()


      


Build a %Sycophant.Tool{} shape; function: nil keeps Sycophant out of the loop.

  


        

      


  

    
Dsxir.LM behaviour
    



      
Behaviour for LM providers.
Predictors and adapters issue LM requests through this contract; they never reach
into a specific provider SDK directly. The active impl plus its config live in
Dsxir.Settings under :lm as a {impl_module, config :: keyword()} tuple. The
dispatcher functions on this module read :lm from settings, merge per-call opts
on top of the config, and invoke the impl.
The behaviour declares the callbacks predictors and adapters call. New callbacks
(structured output for the Json adapter, streaming for the Chat adapter,
embeddings for the in-memory retriever) extend the behaviour when their consumers
land — old impls keep working while their new-callback path raises until
implemented.
In tests, stub impl callbacks with mimic rather than building bespoke fakes.

      


      
        Summary


  
    Types
  


    
      
        config()

      


    


    
      
        messages()

      


    


    
      
        opts()

      


    


    
      
        usage()

      


    





  
    Callbacks
  


    
      
        embed(config, list, opts)

      


    


    
      
        generate_object(config, messages, schema, opts)

      


    


    
      
        generate_text(config, messages, opts)

      


    





  
    Functions
  


    
      
        embed(inputs, opts \\ [])

      


        Dispatch an embed call to the impl module currently active in
Dsxir.Settings. Per-call opts are merged on top of the config. Raises
Dsxir.Errors.Invalid.Configuration when :lm is unset, malformed, or the
configured impl does not implement the optional embed/3 callback.



    


    
      
        empty_usage()

      


        Empty usage map used by impls when the upstream LM did not report token
counts or cost. The shape is always present: tokens_in, tokens_out, and
cost are all nil.



    


    
      
        generate_object(messages, schema, opts \\ [])

      


        Dispatch a generate_object call to the impl module currently active in
Dsxir.Settings, requesting a structured object validated against schema.



    


    
      
        generate_text(messages, opts \\ [])

      


        Dispatch a generate_text call to the impl module currently active in
Dsxir.Settings. Per-call opts are merged on top of the config from settings.
Raises Dsxir.Errors.Invalid.Configuration when :lm is unset or malformed.



    





      


      
        Types


        


  
    
      
    
    
      config()



    

  


  

      

          @type config() :: keyword()


      



  



  
    
      
    
    
      messages()



    

  


  

      

          @type messages() :: [map()]


      



  



  
    
      
    
    
      opts()



    

  


  

      

          @type opts() :: keyword()


      



  



  
    
      
    
    
      usage()



    

  


  

      

          @type usage() :: %{
  tokens_in: nil | non_neg_integer(),
  tokens_out: nil | non_neg_integer(),
  cost: nil | float()
}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      embed(config, list, opts)


        (optional)


    

  


  

      

          @callback embed(config(), [String.t()], opts()) ::
  {:ok, [[float()]], usage()} | {:error, term()}


      



  



  
    
      
    
    
      generate_object(config, messages, schema, opts)


        (optional)


    

  


  

      

          @callback generate_object(config(), messages(), Zoi.schema(), opts()) ::
  {:ok, map(), usage()} | {:error, term()}


      



  



  
    
      
    
    
      generate_text(config, messages, opts)



    

  


  

      

          @callback generate_text(config(), messages(), opts()) ::
  {:ok, String.t(), usage()} | {:error, term()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      embed(inputs, opts \\ [])



    

  


  

      

          @spec embed([String.t()], opts()) :: {:ok, [[float()]], usage()} | {:error, term()}


      


Dispatch an embed call to the impl module currently active in
Dsxir.Settings. Per-call opts are merged on top of the config. Raises
Dsxir.Errors.Invalid.Configuration when :lm is unset, malformed, or the
configured impl does not implement the optional embed/3 callback.

  



  
    
      
    
    
      empty_usage()



    

  


  

      

          @spec empty_usage() :: usage()


      


Empty usage map used by impls when the upstream LM did not report token
counts or cost. The shape is always present: tokens_in, tokens_out, and
cost are all nil.

  



    

  
    
      
    
    
      generate_object(messages, schema, opts \\ [])



    

  


  

      

          @spec generate_object(messages(), Zoi.schema(), opts()) ::
  {:ok, map(), usage()} | {:error, term()}


      


Dispatch a generate_object call to the impl module currently active in
Dsxir.Settings, requesting a structured object validated against schema.
Per-call opts are merged on top of the config from settings. Raises
Dsxir.Errors.Invalid.Configuration when :lm is unset, malformed, or when
the configured impl does not implement the optional generate_object/4
callback.

  



    

  
    
      
    
    
      generate_text(messages, opts \\ [])



    

  


  

      

          @spec generate_text(messages(), opts()) ::
  {:ok, String.t(), usage()} | {:error, term()}


      


Dispatch a generate_text call to the impl module currently active in
Dsxir.Settings. Per-call opts are merged on top of the config from settings.
Raises Dsxir.Errors.Invalid.Configuration when :lm is unset or malformed.

  


        

      


  

    
Dsxir.LM.Sycophant 
    



      
Sycophant-backed implementation of the Dsxir.LM behaviour.
Config shape:
[model: "openai:gpt-4o-mini", api_key: nil | binary,
 base_url: nil | binary, temperature: float, max_tokens: integer,
 top_p: float, num_retries: integer]
Unknown config keys pass through to Sycophant; Sycophant validates them
against the resolved wire protocol's param schema.
Per-call opts override per-config opts via Keyword.merge/2. api_key and
base_url are lifted into credentials: %{...} for Sycophant. The :headers
config key is reserved for future use and intentionally ignored.
Streaming
The :stream opt is forwarded to Sycophant.generate_text/3 unchanged.
Sycophant invokes the 1-arity callback with %Sycophant.StreamChunk{} values
(:text_delta, :tool_call_delta, :reasoning_delta, :usage, :failed,
:incomplete, :cancelled, :done) as the response streams in; the final
assembled {:ok, text, usage} tuple is still returned by this callback so
Dsxir.Predictor.Predict can build its %Dsxir.Prediction{} normally.
Usage extraction
On a successful response, the %Sycophant.Usage{} struct is flattened into
the Dsxir.LM usage map. When Sycophant reports nil usage, the empty
usage map (tokens_in: nil, tokens_out: nil, cost: nil) is returned so
downstream telemetry can rely on the keys always being present.
	Dsxir.LM usage key	Sycophant.Usage field
	:tokens_in	:input_tokens
	:tokens_out	:output_tokens
	:cost	:total_cost

Error translation
Provider errors are translated into typed Dsxir.Errors.LM.* structs. A
%Sycophant.Error.Provider.BadRequest{status: 400} is classified against a
small set of regexes (case-insensitive) on its :body to detect upstream
context-window-exceeded responses:
	~r/context length/i
	~r/maximum context/i
	~r/prompt is too long/i
	~r/too many tokens/i
	~r/exceeds.*token/i
	~r/request is too large/i

When any of those match the body, the error becomes a
Dsxir.Errors.LM.ContextWindow (with prompt_tokens/limit extracted when
the body carries them). All other BadRequest bodies stay as
Dsxir.Errors.LM.RequestFailed with status: 400.

      




  

    
Dsxir.History 
    



      
ETS-backed inspect_history developer tool.
Supervised owner of the :dsxir_history ETS table. Creates the table at boot
and holds it for the lifetime of the application; a telemetry handler attached
via enable/0 writes entries on [:dsxir, :predictor, :stop].
The handler runs in the calling process (telemetry's design), so the GenServer
never becomes a write bottleneck. Inserts use a monotonic unique integer key in
an :ordered_set ETS table so the newest entry is always :ets.last/1.
Trim is driven by an :atomics-backed :counters reference. On every insert
the counter is incremented; once it exceeds max_history_size + trim_batch_size
any caller may attempt a trim of the oldest trim_batch_size rows. Trim is
race-tolerant: deletes are idempotent, so concurrent attempts cannot corrupt
the table. Transient overshoot of up to trim_batch_size rows is acceptable.
Configuration via Application.get_env(:dsxir, Dsxir.History, []):
	:max_history_size (default 10_000)
	:trim_batch_size (default 256)

Distinct from the multi-turn conversation value type Dsxir.Primitives.History
(added separately by its own consumer). The name overlap is deliberate — each
matches its DSPy counterpart (dspy.inspect_history debug helper vs.
dspy.History value type).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        disable()

      


        Detaches the telemetry handler. Idempotent.



    


    
      
        enable()

      


        Attaches the telemetry handler to [:dsxir, :predictor, :stop]. Idempotent —
calling again replaces the existing attachment with the current configuration.



    


    
      
        last(n)

      


        Returns the last n entries, newest first.



    


    
      
        last(n, opts)

      


        Returns the last n entries, newest first.



    


    
      
        start_link(opts \\ [])

      


        Start the history owner as a named singleton.



    


    
      
        table()

      


        Returns the ETS table identifier for the dev-tool table. Stable across calls.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.History{
  counter_ref: :counters.counters_ref(),
  max_size: pos_integer(),
  trim_batch: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



    

  


  

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

  



  
    
      
    
    
      disable()



    

  


  

      

          @spec disable() :: :ok


      


Detaches the telemetry handler. Idempotent.

  



  
    
      
    
    
      enable()



    

  


  

      

          @spec enable() :: :ok


      


Attaches the telemetry handler to [:dsxir, :predictor, :stop]. Idempotent —
calling again replaces the existing attachment with the current configuration.

  



  
    
      
    
    
      last(n)



    

  


  

      

          @spec last(non_neg_integer()) :: [map()]


      


Returns the last n entries, newest first.

  



  
    
      
    
    
      last(n, opts)



    

  


  

      

          @spec last(
  non_neg_integer(),
  keyword()
) :: [map()]


      


Returns the last n entries, newest first.
When :file is supplied the rows are also written to disk as one JSON-encoded
entry per line. The prediction field is rendered via inspect/1 so structs
containing functions or PIDs do not break encoding.

  



    

  
    
      
    
    
      start_link(opts \\ [])



    

  


  

      

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


      


Start the history owner as a named singleton.

  



  
    
      
    
    
      table()



    

  


  

      

          @spec table() :: atom()


      


Returns the ETS table identifier for the dev-tool table. Stable across calls.

  


        

      


  

    
Dsxir.Telemetry 
    



      
Event-name constants and the emit/3 helper for dsxir telemetry.
Documents the full event vocabulary and exposes a thin wrapper over
:telemetry.execute/3. Producers (predictors, adapters, optimizers, evaluate)
and subscribers (the Dsxir.History ETS handler, the upstream LM relay,
user-supplied handlers) attach as their consumers land.
Event vocabulary
[:dsxir, :predictor, :start]
[:dsxir, :predictor, :stop]
[:dsxir, :predictor, :exception]

[:dsxir, :adapter, :format]
[:dsxir, :adapter, :parse]
[:dsxir, :adapter, :fallback]

[:dsxir, :optimizer, :start]
[:dsxir, :optimizer, :stop]
[:dsxir, :optimizer, :trial]
[:dsxir, :optimizer, :item_error]

[:dsxir, :evaluate, :item]
[:dsxir, :evaluate, :stop]
Always-present keys
The :error_class metadata key on [:dsxir, :predictor, :stop] and
[:dsxir, :predictor, :exception] is always present, with value nil when no
error occurred. Subscribers should branch on nil, never on Map.has_key?/2.
Token measurements (tokens_in, tokens_out, cost) follow the same
always-present-nil convention on [:dsxir, :predictor, :stop]. They are
populated by Dsxir.LM implementations via the Dsxir.LM.usage() shape;
when the upstream provider did not report usage, the impl returns
Dsxir.LM.empty_usage/0 (all three keys nil).
Optimizer events
[:dsxir, :optimizer, :start]
	Measurements: %{system_time: integer()}.
	Metadata: %{optimizer: module(), trainset_size: non_neg_integer(), error_class: nil}.

[:dsxir, :optimizer, :stop]
	Measurements: %{duration: integer(), score: nil | float()}. score is
nil for optimizers that do not compute a holdout score during compile
(e.g. Dsxir.Optimizer.LabeledFewShot, Dsxir.Optimizer.BootstrapFewShot);
future optimizers (MIPROv2, GEPA) may populate it.

	Metadata: %{optimizer: module(), trainset_size: non_neg_integer(), error_class: nil | atom()}. error_class is nil on success and the
aggregated error class atom on failure.

[:dsxir, :optimizer, :trial]
	Measurements: %{score: float()}. Coerced metric value for the trial.
	Metadata: %{optimizer: module(), round: pos_integer(), example_index: non_neg_integer(), kept: boolean(), error_class: nil}.

[:dsxir, :optimizer, :item_error]
	Measurements: %{system_time: integer()}.
	Metadata: %{optimizer: module(), round: pos_integer(), example_index: non_neg_integer(), error: Exception.t(), error_class: atom()}.

Subscribers branch on nil for score and error_class; never on
Map.has_key?/2.

      


      
        Summary


  
    Types
  


    
      
        event()

      


    





  
    Functions
  


    
      
        adapter_fallback()

      


        Event name for [:dsxir, :adapter, :fallback].



    


    
      
        adapter_format()

      


        Event name for [:dsxir, :adapter, :format].



    


    
      
        adapter_parse()

      


        Event name for [:dsxir, :adapter, :parse].



    


    
      
        emit(event, measurements \\ %{}, metadata \\ %{})

      


        Thin wrapper over :telemetry.execute/3.



    


    
      
        evaluate_item()

      


        Event name for [:dsxir, :evaluate, :item].



    


    
      
        evaluate_stop()

      


        Event name for [:dsxir, :evaluate, :stop].



    


    
      
        optimizer_item_error()

      


        Event name for [:dsxir, :optimizer, :item_error].



    


    
      
        optimizer_start()

      


        Event name for [:dsxir, :optimizer, :start].



    


    
      
        optimizer_stop()

      


        Event name for [:dsxir, :optimizer, :stop].



    


    
      
        optimizer_trial()

      


        Event name for [:dsxir, :optimizer, :trial].



    


    
      
        predictor_exception()

      


        Event name for [:dsxir, :predictor, :exception].



    


    
      
        predictor_start()

      


        Event name for [:dsxir, :predictor, :start].



    


    
      
        predictor_stop()

      


        Event name for [:dsxir, :predictor, :stop].



    





      


      
        Types


        


  
    
      
    
    
      event()



    

  


  

      

          @type event() :: [atom(), ...]


      



  


        

      

      
        Functions


        


  
    
      
    
    
      adapter_fallback()



    

  


  

      

          @spec adapter_fallback() :: event()


      


Event name for [:dsxir, :adapter, :fallback].

  



  
    
      
    
    
      adapter_format()



    

  


  

      

          @spec adapter_format() :: event()


      


Event name for [:dsxir, :adapter, :format].

  



  
    
      
    
    
      adapter_parse()



    

  


  

      

          @spec adapter_parse() :: event()


      


Event name for [:dsxir, :adapter, :parse].

  



    

    

  
    
      
    
    
      emit(event, measurements \\ %{}, metadata \\ %{})



    

  


  

      

          @spec emit(event(), map(), map()) :: :ok


      


Thin wrapper over :telemetry.execute/3.

  



  
    
      
    
    
      evaluate_item()



    

  


  

      

          @spec evaluate_item() :: event()


      


Event name for [:dsxir, :evaluate, :item].

  



  
    
      
    
    
      evaluate_stop()



    

  


  

      

          @spec evaluate_stop() :: event()


      


Event name for [:dsxir, :evaluate, :stop].

  



  
    
      
    
    
      optimizer_item_error()



    

  


  

      

          @spec optimizer_item_error() :: event()


      


Event name for [:dsxir, :optimizer, :item_error].

  



  
    
      
    
    
      optimizer_start()



    

  


  

      

          @spec optimizer_start() :: event()


      


Event name for [:dsxir, :optimizer, :start].

  



  
    
      
    
    
      optimizer_stop()



    

  


  

      

          @spec optimizer_stop() :: event()


      


Event name for [:dsxir, :optimizer, :stop].

  



  
    
      
    
    
      optimizer_trial()



    

  


  

      

          @spec optimizer_trial() :: event()


      


Event name for [:dsxir, :optimizer, :trial].

  



  
    
      
    
    
      predictor_exception()



    

  


  

      

          @spec predictor_exception() :: event()


      


Event name for [:dsxir, :predictor, :exception].

  



  
    
      
    
    
      predictor_start()



    

  


  

      

          @spec predictor_start() :: event()


      


Event name for [:dsxir, :predictor, :start].

  



  
    
      
    
    
      predictor_stop()



    

  


  

      

          @spec predictor_stop() :: event()


      


Event name for [:dsxir, :predictor, :stop].

  


        

      


  

    
Dsxir.Errors 
    



      
Splode aggregator for dsxir-originated errors.
Six classes, ordered by precedence (first non-empty class wins on aggregation):
	:halted - explicit policy halts (e.g. call_plugs returning {:halt, _}).
	:invalid - configuration / input / signature shape problems.
	:adapter - parse, validation, and fallback exhaustion errors.
	:lm - upstream LM transport / quota / context-window errors.
	:framework - dsxir internal bugs surfaced as typed errors.
	:unknown - Splode fallback when an error cannot be classified.

Every dsxir-originated error carries a path field populated as the call
descends nested predictors — e.g. [:extract_actions, :action_items].

      


      
        Summary


  
    Types
  


    
      
        class()

      


    


    
      
        class_module()

      


    


    
      
        error_class()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        class_of(arg1)

      


        Return the splode class of error (one of :halted, :invalid, :adapter,
:lm, :framework, :unknown). Falls back to :unknown when the value is
not a classified dsxir error.



    


    
      
        splode_error?(arg1, splode)

      


    


    
      
        traverse_errors(error_or_errors, fun)

      


        Traverses errors, calling fun for each leaf error, and returns a nested
map of results grouped by each error's path.



    


    
      
        unwrap!(result, opts \\ nil)

      


        Raises an error if the result is an error, otherwise returns the result



    





      


      
        Types


        


  
    
      
    
    
      class()



    

  


  

      

          @type class() :: %{
  :__struct__ => class_module(),
  :__exception__ => true,
  :errors => [t()],
  :class => error_class(),
  :bread_crumbs => [String.t()],
  :vars => Keyword.t(),
  :stacktrace => Splode.Stacktrace.t() | nil,
  :context => map(),
  optional(atom()) => any()
}


      



  



  
    
      
    
    
      class_module()



    

  


  

      

          @type class_module() ::
  Dsxir.Errors.Unknown
  | Dsxir.Errors.Framework
  | Dsxir.Errors.LM
  | Dsxir.Errors.Adapter
  | Dsxir.Errors.Invalid
  | Dsxir.Errors.Halted


      



  



  
    
      
    
    
      error_class()



    

  


  

      

          @type error_class() :: :unknown | :framework | :lm | :adapter | :invalid | :halted


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %{
  :__struct__ => module(),
  :__exception__ => true,
  :class => error_class(),
  :bread_crumbs => [String.t()],
  :vars => Keyword.t(),
  :stacktrace => Splode.Stacktrace.t() | nil,
  :context => map(),
  optional(atom()) => any()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      class_of(arg1)



    

  


  

      

          @spec class_of(any()) :: atom()


      


Return the splode class of error (one of :halted, :invalid, :adapter,
:lm, :framework, :unknown). Falls back to :unknown when the value is
not a classified dsxir error.

  



  
    
      
    
    
      splode_error?(arg1, splode)



    

  


  


  



  
    
      
    
    
      traverse_errors(error_or_errors, fun)



    

  


  

Traverses errors, calling fun for each leaf error, and returns a nested
map of results grouped by each error's path.
See Splode.traverse_errors/2 for full documentation.
Example
iex> Elixir.Dsxir.Errors.traverse_errors(error, fn error ->
...>   Exception.message(error)
...> end)
%{name: ["name is required"]}

  



    

  
    
      
    
    
      unwrap!(result, opts \\ nil)



    

  


  

Raises an error if the result is an error, otherwise returns the result
Alternatively, you can use the defsplode macro, which does this automatically.
Options
	:error_opts - Options to pass to to_error/2 when converting the returned error
	:unknown_error_opts - Options to pass to the unknown error if the function returns only :error.
not necessary if your function always returns {:error, error}.

Examples
  def function(arg) do
case do_something(arg) do
  :success -> :ok
  {:success, result} -> {:ok, result}
  {:error, error} -> {:error, error}
end
  end
  def function!(arg) do
YourErrors.unwrap!(function(arg))
  end

  


        

      


  

    
Dsxir.Errors.Adapter exception
    



      
Adapter-class errors: parse, Zoi validation, and fallback exhaustion.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Adapter without raising it.



    


    
      
        message(map)

      


        Callback implementation for Exception.message/1.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Adapter{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  errors: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Adapter without raising it.
Keys
	:errors


  



  
    
      
    
    
      message(map)



    

  


  

Callback implementation for Exception.message/1.

  


        

      


  

    
Dsxir.Errors.Framework exception
    



      
Framework-class errors: dsxir internal bugs surfaced as typed errors.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Framework without raising it.



    


    
      
        message(map)

      


        Callback implementation for Exception.message/1.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Framework{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  errors: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Framework without raising it.
Keys
	:errors


  



  
    
      
    
    
      message(map)



    

  


  

Callback implementation for Exception.message/1.

  


        

      


  

    
Dsxir.Errors.Halted exception
    



      
Halted-class errors: explicit policy stops surfaced through call_plugs and friends.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Halted without raising it.



    


    
      
        message(map)

      


        Callback implementation for Exception.message/1.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Halted{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  errors: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Halted without raising it.
Keys
	:errors


  



  
    
      
    
    
      message(map)



    

  


  

Callback implementation for Exception.message/1.

  


        

      


  

    
Dsxir.Errors.Halted.Plug exception
    



      
Raised when a function in Dsxir.Settings.call_plugs returns {:halt, reason} before predictor dispatch.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Halted.Plug without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Halted.Plug{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  context: term(),
  path: term(),
  plug: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Halted.Plug without raising it.
Keys
	:plug
	:reason
	:context


  


        

      


  

    
Dsxir.Errors.Invalid exception
    



      
Invalid-class errors: configuration, signature, and trainset shape problems.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Invalid without raising it.



    


    
      
        message(map)

      


        Callback implementation for Exception.message/1.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Invalid{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  errors: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Invalid without raising it.
Keys
	:errors


  



  
    
      
    
    
      message(map)



    

  


  

Callback implementation for Exception.message/1.

  


        

      


  

    
Dsxir.Errors.LM exception
    



      
LM-class errors: upstream transport, context-window, rate-limit, authentication.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.LM without raising it.



    


    
      
        message(map)

      


        Callback implementation for Exception.message/1.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.LM{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  errors: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.LM without raising it.
Keys
	:errors


  



  
    
      
    
    
      message(map)



    

  


  

Callback implementation for Exception.message/1.

  


        

      


  

    
Dsxir.Errors.Unknown exception
    



      
Unknown-class errors: Splode fallback when an error cannot be classified.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Unknown without raising it.



    


    
      
        message(map)

      


        Callback implementation for Exception.message/1.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Unknown{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  errors: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Unknown without raising it.
Keys
	:errors


  



  
    
      
    
    
      message(map)



    

  


  

Callback implementation for Exception.message/1.

  


        

      


  

    
Dsxir.Artifact 
    



      
Encode and decode Dsxir.Program save/load artifacts.
The on-disk JSON shape mirrors DSPy structurally:
{
  "<predictor_name>": {"instructions": String | null, "demos": [Map, ...]},
  ...,
  "_metadata": {"compiled_with": ..., "score": ..., "trainset_hash": ...}
}
save/2 writes one program. load/3 reads one program into a target module
and validates the artifact's predictor + field shape against the target's
signatures, raising Dsxir.Errors.Invalid.SignatureMismatch on any drift.

      


      
        Summary


  
    Functions
  


    
      
        load(target_module, path, opts \\ [])

      


        Read a saved artifact from path and hydrate it into a fresh program for
target_module. Returns {:ok, program} or {:error, exception} on read,
decode, or structural validation failures.



    


    
      
        load!(target_module, path, opts \\ [])

      


        Bang variant of load/3. Returns the program on success and raises the
underlying exception on failure.



    


    
      
        save(prog, path)

      


        Write prog to path as pretty JSON. Returns {:ok, path} on success or
{:error, exception} when encoding or I/O fails. The target directory is
created if missing.



    


    
      
        save!(prog, path)

      


        Bang variant of save/2. Returns the path on success and raises the
underlying exception on failure.



    





      


      
        Functions


        


    

  
    
      
    
    
      load(target_module, path, opts \\ [])



    

  


  

      

          @spec load(module(), Path.t(), keyword()) ::
  {:ok, Dsxir.Program.t()} | {:error, Exception.t()}


      


Read a saved artifact from path and hydrate it into a fresh program for
target_module. Returns {:ok, program} or {:error, exception} on read,
decode, or structural validation failures.

  



    

  
    
      
    
    
      load!(target_module, path, opts \\ [])



    

  


  

      

          @spec load!(module(), Path.t(), keyword()) :: Dsxir.Program.t()


      


Bang variant of load/3. Returns the program on success and raises the
underlying exception on failure.

  



  
    
      
    
    
      save(prog, path)



    

  


  

      

          @spec save(Dsxir.Program.t(), Path.t()) :: {:ok, Path.t()} | {:error, Exception.t()}


      


Write prog to path as pretty JSON. Returns {:ok, path} on success or
{:error, exception} when encoding or I/O fails. The target directory is
created if missing.

  



  
    
      
    
    
      save!(prog, path)



    

  


  

      

          @spec save!(Dsxir.Program.t(), Path.t()) :: Path.t()


      


Bang variant of save/2. Returns the path on success and raises the
underlying exception on failure.

  


        

      


  

    
Dsxir.Errors.Adapter.FallbackExhausted exception
    



      
Raised when an adapter's one-shot fallback (Chat->Json or Json schema retry) also fails.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Adapter.FallbackExhausted without raising it.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Errors.Adapter.FallbackExhausted{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  from: term(),
  last_error: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  to: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Adapter.FallbackExhausted{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  from: term(),
  last_error: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  to: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Adapter.FallbackExhausted without raising it.
Keys
	:from
	:to
	:last_error


  


        

      


  

    
Dsxir.Errors.Adapter.ParseError exception
    



      
Raised when an adapter fails to parse an LM response into the declared output shape.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Adapter.ParseError without raising it.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Errors.Adapter.ParseError{
  __exception__: true,
  adapter: term(),
  bread_crumbs: term(),
  class: term(),
  field: term(),
  path: term(),
  raw_response: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Adapter.ParseError{
  __exception__: true,
  adapter: term(),
  bread_crumbs: term(),
  class: term(),
  field: term(),
  path: term(),
  raw_response: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Adapter.ParseError without raising it.
Keys
	:adapter
	:field
	:reason
	:raw_response


  


        

      


  

    
Dsxir.Errors.Adapter.ZoiValidation exception
    



      
Raised when an adapter's per-field Zoi validation rejects a parsed value.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Adapter.ZoiValidation without raising it.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Errors.Adapter.ZoiValidation{
  __exception__: true,
  adapter: term(),
  bread_crumbs: term(),
  class: term(),
  field: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term(),
  zoi_errors: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Adapter.ZoiValidation{
  __exception__: true,
  adapter: term(),
  bread_crumbs: term(),
  class: term(),
  field: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term(),
  zoi_errors: term()
}


      


Create an Elixir.Dsxir.Errors.Adapter.ZoiValidation without raising it.
Keys
	:adapter
	:field
	:zoi_errors


  


        

      


  

    
Dsxir.Errors.Framework.OptimizerError exception
    



      
Raised when an optimizer aggregates more per-example errors than :max_errors allows.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Framework.OptimizerError without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Framework.OptimizerError{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  inner: term(),
  optimizer: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Framework.OptimizerError without raising it.
Keys
	:optimizer
	:inner


  


        

      


  

    
Dsxir.Errors.Framework.PredictorError exception
    



      
Raised when an internal predictor invariant fails (timeout, trajectory overshoot, etc.).

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Framework.PredictorError without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Framework.PredictorError{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  inner: term(),
  path: term(),
  predictor: term(),
  reason: term(),
  signature: term(),
  splode: term(),
  stacktrace: term(),
  trajectory: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Framework.PredictorError without raising it.
Keys
	:predictor
	:signature
	:inner
	:reason
	:trajectory


  


        

      


  

    
Dsxir.Errors.Invalid.Configuration exception
    



      
Raised when Dsxir.configure/1 or runtime settings receive an unknown or malformed key.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Invalid.Configuration without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Invalid.Configuration{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  key: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  value: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Invalid.Configuration without raising it.
Keys
	:key
	:value
	:reason


  


        

      


  

    
Dsxir.Errors.Invalid.Metric exception
    



      
Raised when a metric returns a non-numeric/non-boolean value for an example.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Invalid.Metric without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Invalid.Metric{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  example: term(),
  expected: term(),
  path: term(),
  returned: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Invalid.Metric without raising it.
Keys
	:example
	:returned
	:expected


  


        

      


  

    
Dsxir.Errors.Invalid.Module exception
    



      
Raised when a Dsxir.Module predicate dispatches to an undeclared predictor name.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Invalid.Module without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Invalid.Module{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  module: term(),
  path: term(),
  predictor: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Invalid.Module without raising it.
Keys
	:module
	:predictor
	:reason


  


        

      


  

    
Dsxir.Errors.Invalid.Signature exception
    



      
Raised when a signature declaration is malformed at compile time.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Invalid.Signature without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Invalid.Signature{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  field: term(),
  module: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Invalid.Signature without raising it.
Keys
	:module
	:field
	:reason


  


        

      


  

    
Dsxir.Errors.Invalid.SignatureMismatch exception
    



      
Raised when a saved artifact hydrates into a module whose signature shape does not match.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Invalid.SignatureMismatch without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Invalid.SignatureMismatch{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  diff: term(),
  expected: term(),
  loaded: term(),
  module: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Invalid.SignatureMismatch without raising it.
Keys
	:module
	:expected
	:loaded
	:diff


  


        

      


  

    
Dsxir.Errors.Invalid.Tool exception
    



      
Raised when a Dsxir.Primitives.Tool declaration or call is malformed.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Invalid.Tool without raising it.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Dsxir.Errors.Invalid.Tool{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  inner: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  tool: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Invalid.Tool{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  inner: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  tool: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Invalid.Tool without raising it.
Keys
	:tool
	:reason
	:inner


  


        

      


  

    
Dsxir.Errors.Invalid.Trainset exception
    



      
Raised when an optimizer is invoked with an empty or malformed trainset.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Invalid.Trainset without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Invalid.Trainset{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  example: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Invalid.Trainset without raising it.
Keys
	:reason
	:example


  


        

      


  

    
Dsxir.Errors.LM.Authentication exception
    



      
Raised when the LM rejects a request due to missing or invalid credentials.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.LM.Authentication without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.LM.Authentication{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  model_id: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.LM.Authentication without raising it.
Keys
	:model_id
	:reason


  


        

      


  

    
Dsxir.Errors.LM.ContextWindow exception
    



      
Raised when the LM rejects a request because the prompt exceeded its context window.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.LM.ContextWindow without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.LM.ContextWindow{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  limit: term(),
  model_id: term(),
  parent_error: term(),
  path: term(),
  prompt_tokens: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.LM.ContextWindow without raising it.
Keys
	:model_id
	:prompt_tokens
	:limit
	:parent_error


  


        

      


  

    
Dsxir.Errors.LM.RateLimited exception
    



      
Raised when the LM rejects a request due to rate limits, with optional retry_after.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.LM.RateLimited without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.LM.RateLimited{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  model_id: term(),
  path: term(),
  retry_after: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.LM.RateLimited without raising it.
Keys
	:model_id
	:retry_after


  


        

      


  

    
Dsxir.Errors.LM.RequestFailed exception
    



      
Raised on a non-classified LM provider error (transport, server error, empty response).

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.LM.RequestFailed without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.LM.RequestFailed{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  model_id: term(),
  parent_error: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  status: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.LM.RequestFailed without raising it.
Keys
	:model_id
	:status
	:parent_error


  


        

      


  

    
Dsxir.Errors.Unknown.Unknown exception
    



      
Splode fallback for errors that cannot be classified into the other five classes.

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.Dsxir.Errors.Unknown.Unknown without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %Dsxir.Errors.Unknown.Unknown{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  error: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.Dsxir.Errors.Unknown.Unknown without raising it.
Keys
	:error
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