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A small Perplexity-style web search, scrape and answer toolkit for Elixir.
Perplexed searches the web through a provider you choose, reads the pages it
finds, and turns them into a cited answer on any model
ReqLLM supports.
	Swappable search - SearXNG, Firecrawl, Cloudflare Web Search (Ceramic,
Linkup, Exa) and DeepSeek built in, or any module implementing
Perplexed.Search, alone or as an ordered fallback chain.
	Page reading - fetches pages as Markdown, PDFs included, with hosted
scrapers (DeepSeek, Firecrawl, Cloudflare Browser Run) as cheapest-first
fallbacks for pages the free tiers cannot read.
	Cited answers - plan, search, rank, read and summarize, returning the
sources used and every result considered.
	Cost and telemetry - USD cost on every search, scrape and model call.

Installation
def deps do
  [
    {:perplexed, "~> 0.2.0"}
  ]
end
Start Perplexed in your supervision tree with the keys you use:
children = [
  {Perplexed,
   firecrawl_api_key: System.fetch_env!("FIRECRAWL_API_KEY"),
   provider: :firecrawl,
   model: "anthropic:claude-haiku-4-5"}
]
answer/2 also needs your model provider's key, configured the way ReqLLM
expects (for example ANTHROPIC_API_KEY).
Native dependency
The impersonated scraper uses cloaked_req,
a Rust NIF. It downloads a precompiled binary, so nothing else is needed, on:
	macOS on Apple Silicon (aarch64-apple-darwin)
	Linux x86_64 and aarch64 with glibc 2.34 or newer

On any other platform (for example Intel macOS or Alpine/musl), build it from
source:
	Add {:rustler, "~> 0.38.0"} to your deps.
	Install Rust 1.98 or newer, a C and C++ compiler, cmake, libclang and git.
	Compile with CLOAKED_REQ_BUILD=1 (on musl, also
RUSTFLAGS="-C target-feature=-crt-static").

cloaked_req is licensed LGPL-3.0-or-later.
PDFs
Perplexed ships no PDF converter, so PDF pages scrape as :unsupported until
you configure one. Implement Perplexed.PdfConverter around the tool of your
choice, for example Firecrawl's AnyDoc
Rust crate or poppler's pdftotext, and pass it as pdf_converter::
defmodule MyApp.PdfToText do
  @behaviour Perplexed.PdfConverter

  @impl true
  def convert(binary, _filename) do
    path = Path.join(System.tmp_dir!(), "perplexed-#{System.unique_integer([:positive])}.pdf")
    File.write!(path, binary)
    result = System.cmd("pdftotext", ["-layout", path, "-"])
    File.rm(path)
    converted(result)
  end

  defp converted({text, 0}), do: {:ok, text}
  defp converted(_failed), do: {:error, :unsupported}
end
Usage
# Search, optionally reading each result's page
{:ok, result} = Perplexed.search("elixir release notes", scrape: true)
result.hits    #=> [%Perplexed.Search.Hit{url: ..., document: %Perplexed.Document{...}}, ...]
result.cost    #=> 0.00198

# Read one page as Markdown
{:ok, document} = Perplexed.scrape("https://example.com/guide")
document.markdown  #=> "# Guide ..."
document.attempts  #=> [direct: :ok]

# Answer a question with sources
{:ok, answer} = Perplexed.answer("When did the first Ferris wheel open?", max_sources: 5)
answer.answer      #=> "The first Ferris wheel opened in June 1893 [1][2]."
answer.sources     #=> [%Perplexed.Answer.Source{number: 1, url: ..., tier: :direct}, ...]
answer.usage       #=> %{model_calls: 3, searches: 3, total_cost: 0.011, ...}
Pass a Zoi :schema to answer/2 for a validated object instead of text.
See the module docs for every option, the provider prices and the telemetry
events.
Providers and fallback chains
Search and page fetching are both chains you order yourself, so free and
cheap backends go first and paid ones catch what they miss.
Search
:provider takes one provider or a list. A list is tried in order until one
answers; an error, a timeout or an empty result moves on to the next.
config :perplexed,
  provider: [:deepseek, :firecrawl],
  deepseek_api_key: System.get_env("DEEPSEEK_API_KEY"),
  firecrawl_api_key: System.get_env("FIRECRAWL_API_KEY")

# or per call
Perplexed.search("zoning setbacks", provider: [:searxng, :deepseek, :firecrawl],
  provider_timeout_ms: 10_000, deadline_ms: 25_000)
Each provider gets provider_timeout_ms (default 15s) inside one
deadline_ms (default 30s). fallback_on: [:error] keeps an empty answer
instead of falling back. The result's provider is the one that answered
and attempts lists every step with its outcome, time and cost.
	Provider	Per 1,000 searches	Notes
	:searxng	free	Your SearXNG instances, or :auto public ones
	:ceramic	$0.25	Cloudflare Web Search
	:deepseek	$0.75	Page text included; empty results not billed
	:firecrawl	$1.98	Two credits at the Standard plan's rate
	:linkup	$5.00	Cloudflare Web Search
	:cloudflare_exa	$7.00	Cloudflare Web Search

List prices as of 2026-11-10, from developers.cloudflare.com/web-search,
api-docs.deepseek.com and firecrawl.dev/pricing.
Page fetching
The scrape ladder tries each rung until one returns a page worth reading.
The default is cheapest first: plain HTTP, then a browser TLS fingerprint
(both free), then DeepSeek Fetch and Firecrawl, each only when its key is
set (in the settings or the call's credentials:). :browser_run is
opt-in, and a ladder you set yourself is used as written.
# the default, with both keys set
[:direct, :impersonated, :deepseek, :firecrawl]

config :perplexed, ladder: [:direct, :impersonated, :firecrawl]
Perplexed.scrape(url, ladder: [:direct, :firecrawl])
A 200 is not success: Perplexed.Verdict sends a bot challenge, a page that
says it is behind a sign-in or subscription, a JavaScript shell or a
near-empty page on to the next rung. A rung that cannot help with an outcome
is skipped (impersonation does nothing for a JavaScript shell), and a
missing page ends the climb. When a search provider already returned the
page text (DeepSeek does), answer/2 reads that instead of fetching the
page again.
PDFs are read by the free rungs when a Perplexed.PdfConverter is
configured. Without one, a PDF ends the climb, unless you let Firecrawl read
it (firecrawl_pdf: true, at one credit per PDF page).
	Rung	Per 1,000 pages	Notes
	:direct	free	Plain HTTP
	:impersonated	free	Browser TLS/HTTP2 fingerprint (cloaked_req)
	:deepseek	$0.75	DeepSeek Fetch; no JavaScript rendering
	:firecrawl	$0.99	Renders JavaScript; Standard plan rate
	:browser_run	browser time	Cloudflare; 10 h/month, then $0.09 an hour

List prices as of 2026-11-10. Firecrawl bills in credits, and what a credit
costs depends on your plan, so set it for accurate cost reports, for
example config :perplexed, firecrawl_credit_usd: 0.0038 on Hobby. The
default is the Standard plan's $0.00099 ($99 for 100,000 credits).
Each step of a search chain emits [:perplexed, :search, :attempt], and
each scrape rung tried emits [:perplexed, :scrape, :attempt], with its
outcome, time, cost and whether it was billed, for tracking spend and
success per backend. A single search provider (not a list) emits only the
[:perplexed, :search, :start | :stop] span.
Where data goes
Search providers see your queries, and answer/2 also sends each the
user's question (question:; DeepSeek uses it as ori_question). With a
DeepSeek key set, the default ladder sends DeepSeek the URLs the free rungs
could not read. Searches through DeepSeek are processed by DeepSeek. Every
URL, including SearXNG instances, passes Perplexed.UrlGuard before a
request, so nothing reaches a private network; set url_validator to allow
a self-hosted instance on one.
Adding a provider
A search provider is one module implementing Perplexed.Search; a page
fetcher implements Perplexed.Scraper. Pass either as Module or
{Module, opts} wherever a built-in name goes.
defmodule MyApp.Search.Acme do
  @behaviour Perplexed.Search

  @impl true
  def search(query, opts) do
    # call the API, then normalize
    {:ok, [%Perplexed.Search.Hit{url: url, title: title, description: snippet,
                                 provider: :acme, metadata: %{score: score}}]}
  end

  @impl true
  def price(_opts), do: 0.001          # USD per request, for cost accounting

  @impl true
  def free_when_empty?, do: true       # optional
end

defmodule MyApp.Scraper.Acme do
  @behaviour Perplexed.Scraper

  @impl true
  def scrape(url, _opts), do: {:ok, %Perplexed.Document{markdown: markdown}, nil}

  @impl true
  def cost(_document, _opts), do: 0.0005

  @impl true
  def configured?(_opts), do: System.get_env("ACME_KEY") != nil   # optional
end
Return errors as {:error, {reason, details}} from a search provider and
{:error, outcome_atom} from a scraper; both chains move past them. A
search hit's content (page text) and metadata (scores, authority, site
name) are optional: answer/2 reads the first and shows the ranking step
what it recognizes in the second.
License
MIT. See LICENSE.
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A small web search, scrape and research toolkit, in the spirit of Firecrawl
or Exa.
	search/2 runs one web search on a chosen provider and returns a
Perplexed.Search.Result with the hits and the call's cost. With
scrape: true it also scrapes each hit's page and attaches the
Perplexed.Document.
	scrape/2 turns one URL into Markdown through a configurable ladder
of scrapers (see Perplexed.Scrape).
	batch_scrape/2 scrapes several URLs concurrently under
Perplexed.TaskSupervisor.
	answer/2 answers a question from the web in fixed steps (plan,
search, rank, scrape, summarize) and returns the answer with its sources
and every hit considered (see Perplexed.Pipeline).

Search providers and scrapers are adapters (Perplexed.Search,
Perplexed.Scraper), so any of them can be swapped for another built-in
or a custom module. Search and scrape need no model, so they work on their
own as a search engine with optional page contents. Every result carries
its USD cost.
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        error()

      


        Every error Perplexed returns: a reason atom (such as :invalid_request,
:authentication, :quota_exhausted, :rate_limited, :upstream,
:transport, :unreadable) and a map of details.



    


    
      
        model_spec()

      


        A ReqLLM model spec: "provider:model", a tuple, or a model map or struct.



    





  
    Functions
  


    
      
        answer(query, opts \\ [])

      


        Answers query from the web in fixed steps (plan, search, rank, scrape,
summarize) and returns the answer with its sources and every hit
considered. See Perplexed.Pipeline.run/2.



    


    
      
        batch_scrape(urls, opts \\ [])

      


        Scrapes URLs concurrently. See Perplexed.Scrape.batch/2.



    


    
      
        child_spec(settings)

      


        Child spec that starts Perplexed with settings (see Perplexed.Config).
Add {Perplexed, settings} to the host application's supervision tree;
the settings are cleared when it stops. There is one instance per node.



    


    
      
        scrape(url, opts \\ [])

      


        Scrapes one URL to Markdown. Options are those of Perplexed.Scrape.run/2.



    


    
      
        search(query, opts \\ [])

      


        Searches the web for query.
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          @type error() :: {atom(), map()}


      


Every error Perplexed returns: a reason atom (such as :invalid_request,
:authentication, :quota_exhausted, :rate_limited, :upstream,
:transport, :unreadable) and a map of details.

  



  
    
      
    
    
      model_spec()



        
          
        

    

  


  

      

          @type model_spec() :: String.t() | tuple() | map()


      


A ReqLLM model spec: "provider:model", a tuple, or a model map or struct.
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      answer(query, opts \\ [])



        
          
        

    

  


  

      

          @spec answer(String.t(), keyword()) :: {:ok, Perplexed.Answer.t()} | {:error, error()}


      


Answers query from the web in fixed steps (plan, search, rank, scrape,
summarize) and returns the answer with its sources and every hit
considered. See Perplexed.Pipeline.run/2.

  



    

  
    
      
    
    
      batch_scrape(urls, opts \\ [])



        
          
        

    

  


  

      

          @spec batch_scrape([String.t()], keyword()) :: [
  {String.t(), Perplexed.Scrape.result()}
]


      


Scrapes URLs concurrently. See Perplexed.Scrape.batch/2.

  



  
    
      
    
    
      child_spec(settings)



        
          
        

    

  


  

      

          @spec child_spec(keyword()) :: Supervisor.child_spec()


      


Child spec that starts Perplexed with settings (see Perplexed.Config).
Add {Perplexed, settings} to the host application's supervision tree;
the settings are cleared when it stops. There is one instance per node.
The settings are handed over inside a function, so supervisor and crash
reports do not print the API keys they carry.
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          @spec scrape(String.t(), keyword()) :: Perplexed.Scrape.result()


      


Scrapes one URL to Markdown. Options are those of Perplexed.Scrape.run/2.
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          @spec search(String.t(), keyword()) ::
  {:ok, Perplexed.Search.Result.t()} | {:error, error()}


      


Searches the web for query.
Options
	:provider - a Perplexed.Search.spec/0, default
Perplexed.Search.default_provider/0.
	:limit - results to return, default 8 (Cloudflare caps it at 10).
	:scrape - also scrape each hit's page, default false. A hit whose
page could not be read keeps document: nil and says why in
scrape_error.
	:scrape_options - options for batch_scrape/2, such as :ladder.

Other options go to the provider.
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Swappable web search: every provider takes a query and returns normalized
Perplexed.Search.Hits, so callers change engines by changing one option.
Built-in providers, by name, with list price per successful request (USD,
as of 2026-11-10) used for per-run cost accounting:
	Name	Route	Per request
	:ceramic	Cloudflare Web Search, Ceramic	$0.00025
	:deepseek	DeepSeek Search API	$0.00075
	:firecrawl	Firecrawl search, 2 Standard credits	$0.00198
	:linkup	Cloudflare Web Search, Linkup fast	$0.005
	:cloudflare_exa	Cloudflare Web Search, Exa auto	$0.007
	:searxng	Your SearXNG instances, keyless	free

Firecrawl bills in credits, so its price follows the firecrawl_credit_usd
setting (default the Standard plan rate).
Any module implementing this behaviour can be passed instead, as Module
or {Module, opts}; its optional price/1 and free_when_empty?/0
feed cost accounting.
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    Callbacks
  


    
      
        free_when_empty?()

      


        Whether the provider does not bill a request that returns no hits.
Optional; defaults to false, so an empty result costs the list price.



    


    
      
        price(keyword)

      


        List price in USD of one successful request made with opts (the spec's
options). Optional; defaults to 0.



    


    
      
        search(t, keyword)

      


    





  
    Functions
  


    
      
        default_provider()

      


        The provider used when a call names none: config :perplexed, provider:,
else :ceramic.



    


    
      
        name(name)

      


        The name a provider is reported by in results, attempts and telemetry:
a built-in name or the module, never a {Module, opts} spec's options,
which can hold credentials. A fallback chain is :chain.



    


    
      
        price(provider)

      


        Price in USD of one successful request to provider: the
config :perplexed, prices: override for that spec when set, else the
provider's list price (0 for a provider without price/1).



    


    
      
        providers()

      


        The built-in provider names.



    


    
      
        run(provider, query, opts \\ [])

      


        Searches query on provider and returns the hits with the call's cost.
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          @type spec() :: atom() | module() | {module(), keyword()} | [spec(), ...]
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      free_when_empty?()


        (optional)


        
          
        

    

  


  

      

          @callback free_when_empty?() :: boolean()


      


Whether the provider does not bill a request that returns no hits.
Optional; defaults to false, so an empty result costs the list price.

  



  
    
      
    
    
      price(keyword)


        (optional)


        
          
        

    

  


  

      

          @callback price(keyword()) :: float()


      


List price in USD of one successful request made with opts (the spec's
options). Optional; defaults to 0.
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          @callback search(String.t(), keyword()) ::
  {:ok, [Perplexed.Search.Hit.t()]} | {:error, term()}
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          @spec default_provider() :: spec()


      


The provider used when a call names none: config :perplexed, provider:,
else :ceramic.

  



  
    
      
    
    
      name(name)



        
          
        

    

  


  

      

          @spec name(spec()) :: atom()


      


The name a provider is reported by in results, attempts and telemetry:
a built-in name or the module, never a {Module, opts} spec's options,
which can hold credentials. A fallback chain is :chain.

  



  
    
      
    
    
      price(provider)



        
          
        

    

  


  

      

          @spec price(spec()) :: float()


      


Price in USD of one successful request to provider: the
config :perplexed, prices: override for that spec when set, else the
provider's list price (0 for a provider without price/1).
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          @spec providers() :: [atom()]


      


The built-in provider names.
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          @spec run(spec(), String.t(), keyword()) ::
  {:ok, Perplexed.Search.Result.t()} | {:error, Perplexed.error()}


      


Searches query on provider and returns the hits with the call's cost.
:limit (default 8) is common to the built-in providers; Cloudflare caps
it at 10. :credentials (a keyword list of setting keys, such as
firecrawl_api_key:) overrides the configured credentials for this call.
:req_options is merged into each built-in provider's Req call last, so
tests can pass plug:. Other options go to the provider.
An unknown provider is {:error, {:invalid_request, %{reason: {:unknown_provider, spec}}}}.
A list of specs is a fallback chain, tried in order until one answers,
with per-provider and overall time limits (:provider_timeout_ms,
:deadline_ms, :fallback_on); see Perplexed.Search.Fallback.
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Cloudflare Web Search API (through AI Gateway) as a Perplexed.Search provider.
One endpoint fronts three upstream engines, chosen with :provider:
"ceramic" (Cloudflare's default upstream, long page descriptions),
"linkup" (fast raw results) and "exa" (auto mode, page highlights).
Requests bill at each engine's list price through AI Gateway credits, or
to a provider key stored on the gateway. At most ten results per request.
Needs config :perplexed, cloudflare_account_id: and a
cloudflare_api_token: with Workers AI Read and AI Gateway Read;
cloudflare_gateway_id: defaults to "default".
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DeepSeek Search API (POST /v1/tools/search) as a Perplexed.Search provider.
Each result carries two query-dependent summaries: a 100 to 200
character snippet for display and a 600 to 800 character summary
written for a model to read, which becomes the hit's description. They
are summaries, not the page: with need_content: true (the default here)
DeepSeek also returns the page text, at no extra cost, as the hit's
content, and Perplexed.answer/2 reads that instead of scraping the
page again. Everything else DeepSeek returns is kept in the hit's
metadata: snippet, rerank_score (0 to 3, combining relevance,
authority and freshness; 1.5 or above is high quality), authority (0 to
4, 3 or above highly authoritative, -1 unknown), site_name and
site_icon.
Options
	:limit - results, 1 to 50, default 8. The price is per request
whatever the count.
	:question - the user's original question, sent as ori_question
(DeepSeek uses it to understand the query); Perplexed.answer/2 sets
it. Capped at 128 characters, like the query.
	:need_content - return page text, default true.
	:localization - an IP address to localize results for.
	:min_rerank_score, :min_authority - drop results below these.

Queries accept site:, -site:, "exact", -term, lang:, after:
and before:. Billed $0.75 per 1,000 successful requests; empty results,
failures and timeouts are not billed. Searches are processed by DeepSeek.
Needs config :perplexed, deepseek_api_key:.
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Opt-in provider fallback: a list of provider specs, tried in order until
one answers, such as free first and paid last:
Perplexed.search("zoning setbacks", provider: [:searxng, :ceramic, :firecrawl])
Perplexed.Search.run/3 comes here whenever the provider spec is a
list, so the same list works in Perplexed.search/2, Perplexed.answer/2
(its :provider) and the provider setting. A single provider behaves as
it always has.
A provider's answer moves the chain on when its outcome is in
:fallback_on: :error (it failed or timed out) and :empty (it
answered with no hits, often how a quiet block looks) by default. Each
provider runs in a task under Perplexed.TaskSupervisor and gets
:provider_timeout_ms, capped by what is left of the chain's
:deadline_ms; one that overruns is shut down and counts as an error.
Once the deadline passes, the providers left are recorded as :deadline
and not called.
The Perplexed.Search.Result names the provider that answered, carries
every attempt in attempts, and costs what all of them cost (a paid
provider that answered empty still bills). When every provider fails, an
empty answer from one of them is still returned as the result; with no
answer at all the chain is {:error, {:upstream, %{reason: :all_providers_failed, attempts: attempts}}}. Each provider's call still
emits its own [:perplexed, :search, ...] span. Every attempt also
emits [:perplexed, :search, :attempt] with duration (ms) and cost, and
metadata provider, outcome and billable.
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        run(chain, query, opts)

      


        Runs query down chain.
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          @type attempt() :: %{
  provider: Perplexed.Search.spec(),
  outcome: outcome(),
  cost: float(),
  duration_ms: non_neg_integer()
}
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          @type outcome() :: :ok | :empty | :timeout | :deadline | {:error, term()}
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          @spec run([Perplexed.Search.spec(), ...], String.t(), keyword()) ::
  {:ok, Perplexed.Search.Result.t()} | {:error, Perplexed.error()}


      


Runs query down chain.
Options
	:provider_timeout_ms - each provider's limit, default 15000.
	:deadline_ms - the whole chain's limit, default 30000.
	:fallback_on - outcomes that move on to the next provider, any of
:error and :empty, default [:error, :empty].

Other options go to every provider.
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Firecrawl v2 search as a Perplexed.Search provider.
Never sends scrapeOptions, so a search costs two credits per ten results
and returns snippets only; scrape pages with Perplexed.Scrape instead.
Priced at two credits of Perplexed.Scraper.Firecrawl.credit_usd/0 (the
firecrawl_credit_usd setting).
:country defaults to "US".
Needs config :perplexed, firecrawl_api_key:.
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Merges ranked hit lists from several sources (SearXNG instances, search
engines) into one list: de-duplicates by normalized URL, scores by
reciprocal rank, boosts hits several engines agree on, and demotes hits
that share no terms with the query.
For each merged hit:
	rank - the sum over the lists it appears in of
1 / (k + position), position counted from 1. k: 60 is Reciprocal
Rank Fusion (Cormack, Clarke and Büttcher, 2009); k: 0 is the plain
1 / position sum metasearch2 uses, which favors the top few spots
more strongly.
	agreement - 1 + engine_boost * (distinct engines - 1), so a page
that Bing, Brave and DuckDuckGo all return outranks one only Bing
returned at the same position.
	lexical - (1 - lexical_weight) + lexical_weight * coverage, where
coverage is the share of the query's terms found in the hit's title,
URL and description. An engine that answers a blocked client with
unrelated pages (Bing does) gets those pages pushed down rather than
trusted.

The score is rank * agreement * lexical. Duplicates keep the title of
their best-placed copy, the longest description, and every engine.

      


      
        Summary


  
    Types
  


    
      
        option()

      


    





  
    Functions
  


    
      
        coverage(hit, query)

      


        The share of query's terms (lowercased words, stopwords dropped) that
appear in the hit's title, URL or description: 1.0 when the query has no
terms.



    


    
      
        fuse(lists, opts \\ [])

      


        Fuses lists (each a list of hits, best first) into one ranked list.



    


    
      
        mean_coverage(hits, query, depth \\ 5)

      


        The mean coverage/2 of hits' first depth (default 5): how much of
the query a result list talks about. 0.0 for no hits.



    


    
      
        url_key(url)

      


        The de-duplication key for url: scheme-less, lowercase host without
www., no fragment, no trailing slash, tracking parameters (utm_*,
fbclid, gclid, ...) removed and the rest sorted.



    





      


      
        Types


        


  
    
      
    
    
      option()



        
          
        

    

  


  

      

          @type option() ::
  {:k, non_neg_integer()}
  | {:engine_boost, number()}
  | {:lexical_weight, number()}
  | {:query, String.t()}
  | {:limit, pos_integer()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      coverage(hit, query)



        
          
        

    

  


  

      

          @spec coverage(Perplexed.Search.Hit.t(), String.t() | MapSet.t()) :: float()


      


The share of query's terms (lowercased words, stopwords dropped) that
appear in the hit's title, URL or description: 1.0 when the query has no
terms.

  



    

  
    
      
    
    
      fuse(lists, opts \\ [])



        
          
        

    

  


  

      

          @spec fuse([[Perplexed.Search.Hit.t()]], [option()]) :: [Perplexed.Search.Hit.t()]


      


Fuses lists (each a list of hits, best first) into one ranked list.
Options
	:query - the search query, for the lexical factor; without it
coverage counts as full.
	:k - the reciprocal rank constant, default 60.
	:engine_boost - weight of each extra agreeing engine, default
0.15.
	:lexical_weight - 0 ignores query terms, 1 scores a hit with none of
them at zero; default 0.5.
	:limit - hits to return, default all.


  



    

  
    
      
    
    
      mean_coverage(hits, query, depth \\ 5)



        
          
        

    

  


  

      

          @spec mean_coverage([Perplexed.Search.Hit.t()], String.t(), pos_integer()) :: float()


      


The mean coverage/2 of hits' first depth (default 5): how much of
the query a result list talks about. 0.0 for no hits.

  



  
    
      
    
    
      url_key(url)



        
          
        

    

  


  

      

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


      


The de-duplication key for url: scheme-less, lowercase host without
www., no fragment, no trailing slash, tracking parameters (utm_*,
fbclid, gclid, ...) removed and the rest sorted.
iex> Perplexed.Search.Fusion.url_key("https://www.Example.com/a/?utm_source=x&b=2&a=1#top")
"example.com/a?a=1&b=2"

  


        

      


  

    
Perplexed.Search.Hit 
    



      
One search result, normalized across providers.
description is the provider's text about the page for this query: a
snippet, highlights, or a long summary, depending on the provider.
content is page text when the provider returns it (DeepSeek with
need_content: true), otherwise nil. document is the scraped page when
the search ran with scrape: true and the page was readable; otherwise
scrape_error says why it was not (for example
{:unreadable, %{attempts: [direct: :blocked, impersonated: :blocked], cost: 0.0}}).
engines names the upstream engines that returned the page, for
metasearch providers such as Perplexed.Search.SearXNG; other providers
leave it empty. metadata holds what else the provider said about the
result, such as DeepSeek's rerank_score, authority, snippet and
site_name; Perplexed.answer/2 shows the ranking step the ones it
knows (see Perplexed.Pipeline).
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        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Perplexed.Search.Hit{
  content: String.t() | nil,
  description: String.t() | nil,
  document: Perplexed.Document.t() | nil,
  engines: [String.t()],
  metadata: map(),
  provider: atom(),
  published_at: String.t() | nil,
  scrape_error: term(),
  title: String.t() | nil,
  url: String.t()
}


      



  


        

      


  

    
Perplexed.Search.Result 
    



      
One search call: the hits, the provider that answered, and what it cost.
provider is the name of the provider that answered (a built-in name or
the module, never a spec's options). cost is its list price in USD for
this request, or for a fallback chain the sum of every attempt's cost. A
request that returned nothing still costs that price, unless the provider
reports empty results as free (Perplexed.Search.free_when_empty?/0).
scrape_cost is the summed cost of the hits' documents when the search
ran with scrape: true. total_cost is both together. attempts lists
each provider a fallback chain tried (see Perplexed.Search.Fallback),
and is empty for a single provider.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Perplexed.Search.Result{
  attempts: [Perplexed.Search.Fallback.attempt()],
  cost: float(),
  hits: [Perplexed.Search.Hit.t()],
  provider: Perplexed.Search.spec(),
  query: String.t(),
  scrape_cost: float(),
  total_cost: float()
}


      



  


        

      


  

    
Perplexed.Search.SearXNG 
    



      
Keyless web search through SearXNG metasearch instances, as a
Perplexed.Search provider (:searxng). Free: price 0.
You give it the instances (searxng_instances: in the settings, or
:instances per call); Perplexed.Search.SearXNG.Directory can pick
healthy public ones from searx.space, filtered by country. Public
instances are volunteers' servers: most close the JSON API and run a bot
limiter, so this sends one HTML search at a time and backs off from any
instance that refuses. Prefer your own instances, or ones whose operators
welcome the traffic, for anything beyond experiments.
The waterfall
Perplexed.Search.SearXNG.Pool ranks the instances by what this node has
measured: response-time and failure averages, plus a cooldown after a
refusal. A search asks the best :merge instances concurrently; each one
that fails (refused, challenged, timed out, empty) is replaced by the next
in the ranking, until :merge have answered or :attempts instances
have been tried. Every outcome feeds back into the pool, so the ranking
follows the instances as they speed up, slow down or start refusing.
With merge: 1 (the default) the hits are the one instance's, re-ranked;
with more, the instances' lists are fused by Perplexed.Search.Fusion
(reciprocal rank, engine agreement, query-term coverage).
Options
	:instances - base URLs, or :auto for the live public instances
Perplexed.Search.SearXNG.Instances discovers and keeps fresh; default
the searxng_instances setting.
	:merge - instances to combine, default 1.
	:attempts - instances to try at most, default 4.
	:timeout_ms - per-instance wait, default 6000.
	:limit - hits to return, default 8.
	:format - :html (default) or :json for instances with the JSON
API open.
	:language (default "en-US"), :categories (default "general"),
:time_range ("day", "month", "year") and :safesearch (0-2).
	:proxy - "http://user:pass@host:port", sent through CloakedReq's
proxy support, for a residential or rotating proxy.
	:impersonate - the CloakedReq browser profile: a profile atom, a
list to pick from at random per request, or :random (the default),
which picks from a set of current Chrome, Edge, Firefox and Safari
desktop profiles. A fresh fingerprint per request spreads us across
what fingerprint-based limiters see; it does nothing against limits
on the IP, which is what refused us most in testing.
	:min_coverage - lowest average share of query terms in an
instance's top 5 hits, default 0.4; below it the
answer counts as :irrelevant and the waterfall moves on. Instances
pass on results from engines that localize to the server's country
or answer bots with unrelated pages, and fusion can only reorder a
list, not rescue one that is all off-topic. 0 turns the gate off.
	:fusion - options for Perplexed.Search.Fusion.fuse/2.
	:jitter - random spread on each instance's score, 0 to 1, default
0.25, so searches share the fastest few instances instead of piling
onto one.
	:min_interval_ms - an instance used this recently is tried only
after every rested one, default 15000. Public instances refuse a client
that searches them again too soon (SearXNG's limiter redirects it to
the start page), so spreading the load is also what keeps them
answering.
	:pool - the Pool to rank with, default the application's.

Every instance URL passes Perplexed.UrlGuard before each search (DNS can
change after an instance is listed), so an instance on a private network
is refused as :unsafe_url; pass url_validator: to allow a self-hosted
one there.
Each attempt emits [:perplexed, :searxng, :attempt] with duration
(ms) and hits, and metadata instance, outcome and retry_after_ms
(nil unless the instance sent a retry header).

      


      
        Summary


  
    Functions
  


    
      
        collect(query, opts \\ [])

      


        Runs the waterfall without fusing: {:ok, {answers, failures}}, where
answers are {instance, hits} in the order the instances answered and
failures are {instance, reason}. For custom fusion or experiments;
search/2 is collect/2 followed by Perplexed.Search.Fusion.fuse/2.



    





      


      
        Functions


        


    

  
    
      
    
    
      collect(query, opts \\ [])



        
          
        

    

  


  

      

          @spec collect(String.t(), keyword()) ::
  {:ok, {[{String.t(), [Perplexed.Search.Hit.t()]}], [{String.t(), atom()}]}}
  | {:error, Perplexed.error()}


      


Runs the waterfall without fusing: {:ok, {answers, failures}}, where
answers are {instance, hits} in the order the instances answered and
failures are {instance, reason}. For custom fusion or experiments;
search/2 is collect/2 followed by Perplexed.Search.Fusion.fuse/2.

  


        

      


  

    
Perplexed.Search.SearXNG.Directory 
    



      
Picks public SearXNG instances from searx.space's daily health check
(https://searx.space/data/instances.json).
Keeps instances on the open web (not Tor or I2P) that answered HTTP 200
and passed at least :min_success percent of searx.space's test searches,
optionally only those hosted in :countries (ISO codes such as "US" or
"DE", from the network searx.space resolved each instance's IPs to).
Each entry carries searx.space's median search time, which seed/1 hands
to Perplexed.Search.SearXNG.Pool as a prior until this node has measured
the instance itself. searx.space measures from Germany, so the median is a
starting point, not your latency.
probe/2 checks from here which instances are up right now, with one
light request to each start page (never a search), and discover/1
does the whole job: fetch, filter, probe, keep the live ones and seed the
pool. Perplexed.Search.SearXNG.Instances runs discover/1 on a timer,
and mix perplexed.searxng.instances runs it from the shell. A live start
page does not promise the instance will search for you, since SearXNG's
limiter acts on /search; the pool's circuit breaker covers that.

      


      
        Summary


  
    Types
  


    
      
        entry()

      


    


    
      
        probe()

      


    





  
    Functions
  


    
      
        alive?(arg1)

      


        Whether entry is worth using: probed alive, or not probed at all.



    


    
      
        discover(opts \\ [])

      


        Fetches the directory, probes what it lists, seeds the pool with the
live instances and returns them, fastest first.



    


    
      
        entries(body, opts \\ [])

      


        Filters a decoded instances.json body; see fetch/1 for the options.



    


    
      
        fetch(opts \\ [])

      


        Fetches and filters the directory.



    


    
      
        probe(entries, opts \\ [])

      


        Checks each entry's start page concurrently and adds its :probe:
:alive (a SearXNG page), :challenge (a bot check in front of it),
:blocked (refused or redirected) or :down, with the round trip in ms.
Live entries come back fastest first by searx.space median plus that
round trip; the rest follow.



    


    
      
        seed(entries, opts \\ [])

      


        Seeds the pool with each entry's prior: searx.space's median search time,
plus the probe's round trip from here when the entry was probed.



    


    
      
        urls(entries)

      


        The entries' URLs, for the :instances option.



    





      


      
        Types


        


  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: %{
  :url => String.t(),
  :countries => [String.t()],
  :median_ms => non_neg_integer() | nil,
  :engines => [String.t()],
  optional(:probe) => probe()
}


      



  



  
    
      
    
    
      probe()



        
          
        

    

  


  

      

          @type probe() :: %{
  status: :alive | :challenge | :blocked | :down,
  latency_ms: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      alive?(arg1)



        
          
        

    

  


  

      

          @spec alive?(entry()) :: boolean()


      


Whether entry is worth using: probed alive, or not probed at all.

  



    

  
    
      
    
    
      discover(opts \\ [])



        
          
        

    

  


  

      

          @spec discover(keyword()) :: {:ok, [entry()]} | {:error, term()}


      


Fetches the directory, probes what it lists, seeds the pool with the
live instances and returns them, fastest first.
Takes fetch/1's and probe/2's options, plus probe: false to skip
probing (every listed instance is kept) and :pool.

  



    

  
    
      
    
    
      entries(body, opts \\ [])



        
          
        

    

  


  

      

          @spec entries(map(), keyword()) :: [entry()]


      


Filters a decoded instances.json body; see fetch/1 for the options.

  



    

  
    
      
    
    
      fetch(opts \\ [])



        
          
        

    

  


  

      

          @spec fetch(keyword()) :: {:ok, [entry()]} | {:error, term()}


      


Fetches and filters the directory.
Options
	:countries - ISO country codes to keep, default all.
	:min_success - lowest test-search success percentage, default 90.
	:max_median_ms - slowest median search time to keep, default none.
	:req_options - merged into the Req call (tests pass plug:).


  



    

  
    
      
    
    
      probe(entries, opts \\ [])



        
          
        

    

  


  

      

          @spec probe([entry()], keyword()) :: [entry()]


      


Checks each entry's start page concurrently and adds its :probe:
:alive (a SearXNG page), :challenge (a bot check in front of it),
:blocked (refused or redirected) or :down, with the round trip in ms.
Live entries come back fastest first by searx.space median plus that
round trip; the rest follow.
Options: :timeout_ms (default 5000), :max_concurrency
(default 8), and the request options SearXNG searches
take (:proxy, :impersonate, :req_options).

  



    

  
    
      
    
    
      seed(entries, opts \\ [])



        
          
        

    

  


  

      

          @spec seed([entry()], keyword()) :: :ok


      


Seeds the pool with each entry's prior: searx.space's median search time,
plus the probe's round trip from here when the entry was probed.

  



  
    
      
    
    
      urls(entries)



        
          
        

    

  


  

      

          @spec urls([entry()]) :: [String.t()]


      


The entries' URLs, for the :instances option.

  


        

      


  

    
Perplexed.Search.SearXNG.Instances 
    



      
The live set of public SearXNG instances, discovered instead of
hard-coded. Set searxng_instances: :auto and Perplexed.Search.SearXNG
asks this store for its instances.
The store starts empty. The first search that needs it runs
Perplexed.Search.SearXNG.Directory.discover/1 (fetch searx.space,
filter, probe each start page, seed the pool) and waits for it;
searches that arrive meanwhile wait on the same discovery rather than
starting their own. After that it refreshes in the background every
searxng_refresh_ms (default daily), keeping the last good list if a
refresh fails and retrying a failed refresh sooner. Discovery options
come from the searxng_discovery setting, such as
[countries: ["US", "CA"], max_median_ms: 2_500].
Discovery runs in a task under Perplexed.TaskSupervisor, so a slow
searx.space never blocks the store, and a crash in it is logged as a
failed refresh. Each finished refresh emits
[:perplexed, :searxng, :instances] with count and metadata result.

      


      
        Summary


  
    Types
  


    
      
        status()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        entries(opts \\ [])

      


        Like urls/1, with each instance's directory entry and probe.



    


    
      
        refresh(opts \\ [])

      


        Refreshes now. With await: true, waits and returns the entries;
otherwise starts the refresh in the background and returns [].



    


    
      
        start_link(opts \\ [])

      


        Starts the store. Options: :name (default Perplexed.Search.SearXNG.Instances),
:discovery (options for Directory.discover/1, merged over the
searxng_discovery setting), :refresh_ms and :retry_ms.



    


    
      
        status(opts \\ [])

      


        What the store holds and when it last refreshed.



    


    
      
        urls(opts \\ [])

      


        The live instances' URLs, fastest first, discovering them first when the
store has never been filled (waiting up to :await_ms, default
120000). Options: :store, :await_ms.
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      status()



        
          
        

    

  


  

      

          @type status() :: %{
  count: non_neg_integer(),
  refreshed_at: DateTime.t() | nil,
  refreshing?: boolean(),
  last_error: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      entries(opts \\ [])



        
          
        

    

  


  

      

          @spec entries(keyword()) :: [Perplexed.Search.SearXNG.Directory.entry()]


      


Like urls/1, with each instance's directory entry and probe.

  



    

  
    
      
    
    
      refresh(opts \\ [])



        
          
        

    

  


  

      

          @spec refresh(keyword()) :: [Perplexed.Search.SearXNG.Directory.entry()]


      


Refreshes now. With await: true, waits and returns the entries;
otherwise starts the refresh in the background and returns [].

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

      

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


      


Starts the store. Options: :name (default Perplexed.Search.SearXNG.Instances),
:discovery (options for Directory.discover/1, merged over the
searxng_discovery setting), :refresh_ms and :retry_ms.

  



  
    
      
    
    
      status(opts \\ [])



        
          
        

    

  


  

      

          @spec status(keyword()) :: status()


      


What the store holds and when it last refreshed.

  



    

  
    
      
    
    
      urls(opts \\ [])



        
          
        

    

  


  

      

          @spec urls(keyword()) :: [String.t()]


      


The live instances' URLs, fastest first, discovering them first when the
store has never been filled (waiting up to :await_ms, default
120000). Options: :store, :await_ms.

  


        

      


  

    
Perplexed.Search.SearXNG.Pool 
    



      
Health, speed and rate-limit state for SearXNG instances, learned from the
searches this node makes. One pool runs under the :perplexed application;
tests and hosts can start more with :name.
Ranking
Each instance keeps exponentially weighted moving averages (EWMA) of its
response time and failure rate, and is scored
latency_ewma_ms * (1 + failure_penalty * failure_ewma) * jitter
lowest first. An instance not measured yet scores its prior: the
searx.space median when it was seed/2ed, else :prior_ms. :jitter
multiplies each score by a random factor in 1 +/- jitter, so the
fastest few share the load instead of one taking every search.
:min_interval_ms ranks an instance used that recently after every
rested one, least recently used first.
Circuit breaker
Each instance is a small state machine:
:closed --refusal--> :open --cooldown timer--> :half_open
   ^                   ^                          |
   |                   +--------trial fails-------+
   +------------------------trial answers---------+
A refusal (HTTP 429 or 503, a redirect from SearXNG's limiter, 403/418, a
bot challenge, a timeout, a transport error) opens the circuit. The
cooldown is the server's own Retry-After / RateLimit-Reset when it
sent one, otherwise :cooldown_ms doubled per consecutive refusal, capped
at :max_cooldown_ms either way. When it ends a timer moves the instance
to :half_open, where it hands out a single trial lease: an answer closes
the circuit, a refusal opens it again for twice as long. An open instance
is never checked out. An empty or off-topic answer is a soft failure: the
instance is reachable, so the circuit closes, but its failure average
rises, and :soft_strikes (default 3) in a row open the circuit like a
refusal: an instance that keeps answering off-topic is skipped for a
while however fast it is.
Leases
checkout/3 picks and reserves instances in one step inside the server,
so concurrent searches spread out instead of racing onto the same
instance. The pool monitors the caller; if it dies, its leases are
released. record/4 reports the outcome and returns the lease.
Rankings and stats are read straight from ETS, so inspection never waits
on the process. Instances idle longer than :forget_after_ms are swept
out.
Every state change emits [:perplexed, :searxng, :circuit] with metadata
instance, from, to and cooldown_ms.

      


      
        Summary
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        circuit()

      


    


    
      
        lease()

      


    


    
      
        outcome()

      


    


    
      
        stats()

      


    





  
    Functions
  


    
      
        checkout(candidates, count, opts \\ [])

      


        Reserves up to count of candidates, best first, skipping open
circuits and half-open ones whose trial is already out. Returns the
leases to pass to record/4.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        rank(candidates, opts \\ [])

      


        The instances in candidates that checkout/3 would hand out, best
first, without reserving them. Takes checkout/3's options.



    


    
      
        record(lease, outcome, elapsed_ms, opts \\ [])

      


        Reports how a leased search went and releases the lease. outcome is
{:ok, hits}, {:error, reason}, or {:error, reason, retry_after_ms}
when the instance said how long to wait.



    


    
      
        reset(opts \\ [])

      


        Forgets everything the pool learned and cancels its timers.



    


    
      
        seed(priors, opts \\ [])

      


        Sets prior response times (ms) for instances not measured yet, such as
searx.space medians from Perplexed.Search.SearXNG.Directory.



    


    
      
        snapshot(opts \\ [])

      


        Every instance the pool knows, with its stats, best first.



    


    
      
        start_link(opts \\ [])

      


        Starts a pool.



    


    
      
        stats(instance, pool \\ __MODULE__)

      


        The stats for instance (fresh ones when it has none yet).
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      circuit()



        
          
        

    

  


  

      

          @type circuit() :: :closed | :open | :half_open


      



  



  
    
      
    
    
      lease()



        
          
        

    

  


  

      

          @type lease() :: {String.t(), reference()}


      



  



  
    
      
    
    
      outcome()



        
          
        

    

  


  

      

          @type outcome() ::
  {:ok, non_neg_integer()}
  | {:error, atom()}
  | {:error, atom(), non_neg_integer() | nil}


      



  



  
    
      
    
    
      stats()



        
          
        

    

  


  

      

          @type stats() :: %{
  circuit: circuit(),
  latency_ms: float() | nil,
  failure_rate: float(),
  successes: non_neg_integer(),
  failures: non_neg_integer(),
  consecutive_failures: non_neg_integer(),
  consecutive_soft: non_neg_integer(),
  cooldown_until: integer() | nil,
  in_flight: non_neg_integer(),
  last_outcome: atom() | nil,
  last_used_at: integer() | nil,
  prior_ms: number() | nil,
  seeded_at: integer() | nil
}
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      checkout(candidates, count, opts \\ [])



        
          
        

    

  


  

      

          @spec checkout([String.t()], non_neg_integer(), keyword()) :: [lease()]


      


Reserves up to count of candidates, best first, skipping open
circuits and half-open ones whose trial is already out. Returns the
leases to pass to record/4.
Options: :pool, :jitter (0 to 1, default 0), :min_interval_ms
(default 0), :prior_ms (default 2500), :failure_penalty
(default 3.0) and :random (a zero-arity function
returning a float in [0, 1), for tests).

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      rank(candidates, opts \\ [])



        
          
        

    

  


  

      

          @spec rank([String.t()], keyword()) :: [String.t()]


      


The instances in candidates that checkout/3 would hand out, best
first, without reserving them. Takes checkout/3's options.

  



    

  
    
      
    
    
      record(lease, outcome, elapsed_ms, opts \\ [])



        
          
        

    

  


  

      

          @spec record(lease(), outcome(), non_neg_integer(), keyword()) :: :ok


      


Reports how a leased search went and releases the lease. outcome is
{:ok, hits}, {:error, reason}, or {:error, reason, retry_after_ms}
when the instance said how long to wait.

  



    

  
    
      
    
    
      reset(opts \\ [])



        
          
        

    

  


  

      

          @spec reset(keyword()) :: :ok


      


Forgets everything the pool learned and cancels its timers.

  



    

  
    
      
    
    
      seed(priors, opts \\ [])



        
          
        

    

  


  

      

          @spec seed([{String.t(), number()}], keyword()) :: :ok


      


Sets prior response times (ms) for instances not measured yet, such as
searx.space medians from Perplexed.Search.SearXNG.Directory.

  



    

  
    
      
    
    
      snapshot(opts \\ [])



        
          
        

    

  


  

      

          @spec snapshot(keyword()) :: [{String.t(), stats()}]


      


Every instance the pool knows, with its stats, best first.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

      

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


      


Starts a pool.
Options: :name (default Perplexed.Search.SearXNG.Pool), :cooldown_ms
(default 60000), :max_cooldown_ms (default 1800000),
:forget_after_ms (default 21600000) and :sweep_every_ms
(default 600000) and :soft_strikes (default 3).

  



    

  
    
      
    
    
      stats(instance, pool \\ __MODULE__)



        
          
        

    

  


  

      

          @spec stats(String.t(), GenServer.name()) :: stats()


      


The stats for instance (fresh ones when it has none yet).

  


        

      


  

    
Perplexed.Document 
    



      
One scraped page as Markdown, with how it was obtained.
tier names the Perplexed.Scraper that produced readable text (a
built-in name such as :direct, or a custom scraper's module). attempts
lists every rung tried, in order, with its outcome, so a run shows where
the ladder escalated. browser_ms is Browser Run time when that rung ran.
cost is the USD cost of the rung that produced the document (0.0 for
the free direct and impersonated rungs).

      


      
        Summary


  
    Types
  


    
      
        outcome()

      


    


    
      
        t()

      


    


    
      
        tier()

      


    





      


      
        Types


        


  
    
      
    
    
      outcome()



        
          
        

    

  


  

      

          @type outcome() :: Perplexed.Verdict.t() | atom()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Perplexed.Document{
  attempts: [{tier(), outcome()}],
  browser_ms: non_neg_integer(),
  content_type: String.t() | nil,
  cost: float(),
  final_url: String.t() | nil,
  markdown: String.t(),
  tier: tier(),
  url: String.t()
}


      



  



  
    
      
    
    
      tier()



        
          
        

    

  


  

      

          @type tier() :: atom()


      



  


        

      


  

    
Perplexed.PdfConverter behaviour
    



      
The behaviour that turns PDF bytes into Markdown for a scrape.
Configure an implementation with config :perplexed, pdf_converter: Module. Without one, PDF pages scrape as {:error, :unsupported}.
Failure atoms that mean no other scraper can help (:needs_ocr,
:encrypted, :unsupported) end the scrape ladder.

      


      
        Summary


  
    Callbacks
  


    
      
        convert(binary, filename)

      


        Converts PDF binary (fetched from a URL ending in filename) to Markdown.



    





  
    Functions
  


    
      
        convert(binary, filename, opts \\ [])

      


        Converts binary with opts[:pdf_converter], else the configured
converter.



    





      


      
        Callbacks


        


  
    
      
    
    
      convert(binary, filename)



        
          
        

    

  


  

      

          @callback convert(binary(), filename :: String.t()) ::
  {:ok, String.t()} | {:error, atom()}


      


Converts PDF binary (fetched from a URL ending in filename) to Markdown.

  


        

      

      
        Functions


        


  
    
      
    
    
      convert(binary, filename, opts \\ [])



        
          
        

    

  


  

      

          @spec convert(binary(), String.t(), keyword()) :: {:ok, String.t()} | {:error, atom()}


      


Converts binary with opts[:pdf_converter], else the configured
converter.

  


        

      


  

    
Perplexed.Scrape 
    



      
Scrapes a URL to Markdown by climbing a ladder of Perplexed.Scrapers,
cheapest first.
The default ladder is [:direct, :impersonated, :deepseek, :firecrawl]:
plain HTTP, then a browser TLS fingerprint, both free, then the hosted
scrapers cheapest first, DeepSeek Fetch and then Firecrawl, which renders
JavaScript and gets past most bot challenges. A hosted rung is left out
when its key is not set, so with no keys the default is the two free
rungs. Swap any rung for another scraper, for example
[:direct, :impersonated, :browser_run], or for your own module
implementing Perplexed.Scraper.
The URL is checked by Perplexed.UrlGuard once, before any rung, so a
private address never reaches a hosted scraper either. Each rung's text is
judged by Perplexed.Verdict. After a failure the climb skips rungs whose
Perplexed.Scraper.retries?/1 says they cannot help with that outcome;
impersonation, for one, does nothing for a JavaScript shell. A missing
page, a redirect into a private network, a scanned PDF needing OCR, an
encrypted PDF or an oversized body ends the climb. A file type no earlier
rung could convert (:unsupported, such as a PDF with no
Perplexed.PdfConverter configured) goes on only to rungs that read such
files, which for Firecrawl means firecrawl_pdf: true.
A scrape has one deadline (:timeout). Each rung gets only the time left,
and once it has passed the next rung is recorded as :deadline and the
climb stops. Every rung's cost counts, including a paid rung whose page
then failed the readability check.

      


      
        Summary


  
    Types
  


    
      
        attempts()

      


    


    
      
        result()

      


    





  
    Functions
  


    
      
        batch(urls, opts \\ [])

      


        Scrapes urls concurrently and returns {url, result} pairs in input order.



    


    
      
        cost(arg1)

      


        USD cost of a scrape result, whether it succeeded or every rung failed.



    


    
      
        default_ladder(opts \\ [])

      


        The ladder run/2 uses when none is given: config :perplexed, ladder:,
else [:direct, :impersonated, :deepseek, :firecrawl], cheapest first, without the paid
rungs whose keys are not set in the settings or in opts[:credentials]
(so with no keys it is the two free ones).



    


    
      
        run(url, opts \\ [])

      


        Scrapes url, returning the first rung's readable Perplexed.Document.



    





      


      
        Types


        


  
    
      
    
    
      attempts()



        
          
        

    

  


  

      

          @type attempts() :: [{atom(), atom()}]


      



  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() ::
  {:ok, Perplexed.Document.t()}
  | {:error, {:unreadable, %{attempts: attempts(), cost: float()}}}
  | {:error, Perplexed.error()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      batch(urls, opts \\ [])



        
          
        

    

  


  

      

          @spec batch([String.t()], keyword()) :: [{String.t(), result()}]


      


Scrapes urls concurrently and returns {url, result} pairs in input order.
Each scrape runs in an unlinked task under Perplexed.TaskSupervisor, with
bounded concurrency and a per-URL timeout that kills the task, so a crash
or a hang becomes that URL's {:error, {:exit, %{reason: reason}}} instead
of taking the caller down.
Options
	:max_concurrency - default 6.
	:timeout - each URL's scrape deadline (see run/2); the task is
killed 1000 ms after it.
	:task_supervisor - default Perplexed.TaskSupervisor.

Other options go to run/2.

  



  
    
      
    
    
      cost(arg1)



        
          
        

    

  


  

      

          @spec cost(result()) :: float()


      


USD cost of a scrape result, whether it succeeded or every rung failed.

  



    

  
    
      
    
    
      default_ladder(opts \\ [])



        
          
        

    

  


  

      

          @spec default_ladder(keyword()) :: [Perplexed.Scraper.spec()]


      


The ladder run/2 uses when none is given: config :perplexed, ladder:,
else [:direct, :impersonated, :deepseek, :firecrawl], cheapest first, without the paid
rungs whose keys are not set in the settings or in opts[:credentials]
(so with no keys it is the two free ones).

  



    

  
    
      
    
    
      run(url, opts \\ [])



        
          
        

    

  


  

      

          @spec run(String.t(), keyword()) :: result()


      


Scrapes url, returning the first rung's readable Perplexed.Document.
When every rung fails, answers
{:error, {:unreadable, %{attempts: attempts, cost: cost}}}, where
attempts lists each rung tried with its outcome and cost is what those
rungs cost. A blank URL, one the URL guard refuses, or an unknown ladder
entry is {:error, {:invalid_request, %{reason: reason, ...}}}.
Options
	:ladder - the Perplexed.Scraper.spec/0 entries to try, in order,
default default_ladder/0.
	:timeout - the whole scrape's deadline in milliseconds, default
60000.
	:url_validator - a {Module, :fun, args} URL check for this call,
overriding the configured one (see Perplexed.UrlGuard).

Other options go to every scraper; per-scraper options ride on a
{Module, opts} ladder entry.

  


        

      


  

    
Perplexed.Scraper behaviour
    



      
The behaviour of one scrape tier, and the registry of built-in tiers.
A scraper turns one URL into a Perplexed.Document and, when it read HTML,
the raw markup (so Perplexed.Verdict can spot challenge pages and
JavaScript shells). Failures are plain outcome atoms such as :blocked,
:not_found or :timeout.
Built-in scrapers, referenced by name in a Perplexed.Scrape ladder:
	Name	Module
	:direct	Perplexed.Scraper.Direct
	:impersonated	Perplexed.Scraper.Impersonated
	:browser_run	Perplexed.Scraper.BrowserRun
	:firecrawl	Perplexed.Scraper.Firecrawl
	:deepseek	Perplexed.Scraper.DeepSeek

Any module implementing this behaviour can stand in a ladder too, as
Module or {Module, opts}.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    


    
      
        rung()

      


    


    
      
        spec()

      


    





  
    Callbacks
  


    
      
        configured?(keyword)

      


        Whether the scraper can run with opts and the current settings, such as
a paid one whose API key is set. Optional; defaults to true. The default
ladder leaves out built-in rungs that are not configured.



    


    
      
        cost(t, keyword)

      


        USD cost of producing document with the rung's opts. Optional;
defaults to 0 (free tiers).



    


    
      
        retries?(outcome)

      


        Whether this scraper is worth trying after an earlier tier failed with
outcome. Optional; scrapers that leave it out are always tried.



    


    
      
        scrape(t, keyword)

      


    





  
    Functions
  


    
      
        configured?(arg, opts \\ [])

      


        Whether the rung's scraper can run with the call's opts (see
configured?/1), such as per-call credentials:.



    


    
      
        cost(arg, document)

      


        USD cost of document produced by the rung.



    


    
      
        resolve(name)

      


        Resolves a ladder entry to {:ok, {name, module, opts}}, or an
:invalid_request error for anything that is not a built-in name or a
module implementing scrape/2.



    


    
      
        retries?(arg, outcome)

      


        Whether the rung's scraper should be tried after an earlier tier failed
with outcome. A scraper without retries?/1 is tried after anything
except :unsupported (a file type such as a PDF no earlier tier could
convert), which only a scraper that says it reads such files is tried
after.



    


    
      
        time_left(opts, default)

      


        Milliseconds a scraper may still spend: default, capped by the time left
before the scrape's :deadline (a monotonic millisecond time that
Perplexed.Scrape.run/2 puts in the options). At least 1.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() ::
  {:ok, Perplexed.Document.t(), raw_html :: String.t() | nil} | {:error, atom()}


      



  



  
    
      
    
    
      rung()



        
          
        

    

  


  

      

          @type rung() :: {name :: atom(), module(), keyword()}


      



  



  
    
      
    
    
      spec()



        
          
        

    

  


  

      

          @type spec() :: atom() | module() | {module(), keyword()}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      configured?(keyword)


        (optional)


        
          
        

    

  


  

      

          @callback configured?(keyword()) :: boolean()


      


Whether the scraper can run with opts and the current settings, such as
a paid one whose API key is set. Optional; defaults to true. The default
ladder leaves out built-in rungs that are not configured.

  



  
    
      
    
    
      cost(t, keyword)


        (optional)


        
          
        

    

  


  

      

          @callback cost(Perplexed.Document.t(), keyword()) :: float()


      


USD cost of producing document with the rung's opts. Optional;
defaults to 0 (free tiers).

  



  
    
      
    
    
      retries?(outcome)


        (optional)


        
          
        

    

  


  

      

          @callback retries?(outcome :: atom()) :: boolean()


      


Whether this scraper is worth trying after an earlier tier failed with
outcome. Optional; scrapers that leave it out are always tried.

  



  
    
      
    
    
      scrape(t, keyword)



        
          
        

    

  


  

      

          @callback scrape(String.t(), keyword()) :: result()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      configured?(arg, opts \\ [])



        
          
        

    

  


  

      

          @spec configured?(rung(), keyword()) :: boolean()


      


Whether the rung's scraper can run with the call's opts (see
configured?/1), such as per-call credentials:.

  



  
    
      
    
    
      cost(arg, document)



        
          
        

    

  


  

      

          @spec cost(rung(), Perplexed.Document.t()) :: float()


      


USD cost of document produced by the rung.

  



  
    
      
    
    
      resolve(name)



        
          
        

    

  


  

      

          @spec resolve(spec()) :: {:ok, rung()} | {:error, {:invalid_request, map()}}


      


Resolves a ladder entry to {:ok, {name, module, opts}}, or an
:invalid_request error for anything that is not a built-in name or a
module implementing scrape/2.

  



  
    
      
    
    
      retries?(arg, outcome)



        
          
        

    

  


  

      

          @spec retries?(rung(), atom()) :: boolean()


      


Whether the rung's scraper should be tried after an earlier tier failed
with outcome. A scraper without retries?/1 is tried after anything
except :unsupported (a file type such as a PDF no earlier tier could
convert), which only a scraper that says it reads such files is tried
after.

  



  
    
      
    
    
      time_left(opts, default)



        
          
        

    

  


  

      

          @spec time_left(keyword(), pos_integer()) :: pos_integer()


      


Milliseconds a scraper may still spend: default, capped by the time left
before the scrape's :deadline (a monotonic millisecond time that
Perplexed.Scrape.run/2 puts in the options). At least 1.

  


        

      


  

    
Perplexed.Scraper.BrowserRun 
    



      
Cloudflare Browser Run /markdown quick action as a Perplexed.Scraper:
loads the URL in headless Chrome, runs its JavaScript, and returns the
rendered page as Markdown.
It renders; it does not get past bot protection, because Browser Run
always identifies itself as a bot. Billing is browser time (10 hours a
month on Workers Paid, then $0.09 an hour); the x-browser-ms-used header
reports each call's time, kept on the document as browser_ms.
Needs config :perplexed, cloudflare_account_id: and a
cloudflare_api_token: with Browser Run Edit.

      




  

    
Perplexed.Scraper.DeepSeek 
    



      
DeepSeek Fetch API (POST /v1/tools/fetch) as a Perplexed.Scraper:
DeepSeek fetches the URL and returns the page as Markdown.
Billed $0.75 per 1,000 successful fetches ($0.00075 a page, against
$0.00099 for Perplexed.Scraper.Firecrawl); a fetch that returns no
content is not billed. Fetching depends on the target site's own access
policies, and DeepSeek limits fetches per domain as well as per account.
When it has no usable content for the page the outcome is :no_content,
so the ladder still tries the next rung.
Needs config :perplexed, deepseek_api_key:.

      




  

    
Perplexed.Scraper.Direct 
    



      
Plain HTTP as a Perplexed.Scraper, sending browser-like request headers.
Free and fast; the first tier of the default ladder.

      




  

    
Perplexed.Scraper.Firecrawl 
    



      
Firecrawl v2 scrape as a Perplexed.Scraper.
Firecrawl renders JavaScript and handles many protected sites, at one
credit per HTML page, priced by credit_usd/0 (the firecrawl_credit_usd
setting). Accepts a cached copy up to a day old (:max_age_ms).
Firecrawl also reads PDFs, at one credit per PDF page. A ladder hands it a
PDF the free tiers could not convert (no Perplexed.PdfConverter
configured) only with firecrawl_pdf: true in the settings; otherwise a
PDF ends the climb unread rather than billing per page. With a local
converter configured, PDFs never reach Firecrawl.
Needs config :perplexed, firecrawl_api_key:.

      


      
        Summary


  
    Functions
  


    
      
        credit_usd()

      


        USD per Firecrawl credit: the firecrawl_credit_usd setting, else
9.9e-4 (the Standard plan's $99 for 100,000). Set it to
what your plan pays, for example 0.0038 on Hobby, or about 0.0025 for
credits bought past a Standard allowance (all as of 2026-11-10). A
scraped page is one credit, a PDF one per page; a search is two (see
Perplexed.Search.Firecrawl).



    





      


      
        Functions


        


  
    
      
    
    
      credit_usd()



        
          
        

    

  


  

      

          @spec credit_usd() :: float()


      


USD per Firecrawl credit: the firecrawl_credit_usd setting, else
9.9e-4 (the Standard plan's $99 for 100,000). Set it to
what your plan pays, for example 0.0038 on Hobby, or about 0.0025 for
credits bought past a Standard allowance (all as of 2026-11-10). A
scraped page is one credit, a PDF one per page; a search is two (see
Perplexed.Search.Firecrawl).

  


        

      


  

    
Perplexed.Scraper.Impersonated 
    



      
HTTP through CloakedReq (Rust wreq) as a Perplexed.Scraper: the
request carries a real browser's TLS and HTTP/2 fingerprint and headers,
which gets past sites that refuse plain clients on that signal alone.
It does not run JavaScript, so it is only worth trying after a refusal, an
unexpected HTTP status, a bot challenge or a transport failure, never after
a JavaScript shell.
:impersonate picks the profile, default :chrome_146.

      




  

    
Perplexed.Verdict 
    



      
Judges whether fetched page text is worth handing to a model.
An HTTP 200 alone is not success. A bot challenge, a JavaScript shell that
renders nothing without a browser, or a page with almost no readable text
all come back as 200s. The fetch ladder uses the verdict to decide which
tier to try next: a challenge is worth an impersonated retry, while a
JavaScript shell needs a real browser.
Markup markers that only a challenge page carries (such as cf-chl- and
challenge-platform) count on any page of at most 4,000 characters.
Phrases a real page could also contain ("captcha", "access denied") count
only on a page of at most 1,000 characters, so an article that mentions a
captcha is not mistaken for a challenge. A page of at most 1,500 characters that
says it is behind a sign-in or subscription ("sign in to continue",
"subscribe to continue reading"), or a near-empty page holding a
password field, is a :login_wall; a prompt to sign in to comment is not.
Like a JavaScript shell, a login wall skips the impersonated rung: a
browser fingerprint does not sign in.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        judge(text, raw \\ nil)

      


        The verdict for a page's readable text, using raw (the undecoded HTML,
when there was any) to tell a challenge or JavaScript shell from a page
that is merely short.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: :ok | :challenge | :login_wall | :js_shell | :thin


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      judge(text, raw \\ nil)



        
          
        

    

  


  

      

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


      


The verdict for a page's readable text, using raw (the undecoded HTML,
when there was any) to tell a challenge or JavaScript shell from a page
that is merely short.

  


        

      


  

    
Perplexed.Answer 
    



      
The result of Perplexed.answer/2.
	answer - the summary text, with inline [n] citations, or the
validated object when the call passed a :schema.
	sources - the pages the summary was written from, numbered as the
citations number them (Perplexed.Answer.Source).
	cited - the source numbers the text answer actually cites.
	considered - every unique search hit, with its relevance score, the
ranker's reason, and what happened to it (Perplexed.Answer.Candidate).
	queries - the search queries that ran.
	usage - token counts and USD cost by step; trace - one entry per
model call, search and scrape.


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Perplexed.Answer{
  answer: String.t() | map(),
  cited: [pos_integer()],
  considered: [Perplexed.Answer.Candidate.t()],
  model: Perplexed.model_spec(),
  queries: [String.t()],
  query: String.t(),
  sources: [Perplexed.Answer.Source.t()],
  trace: [map()],
  usage: map()
}


      



  


        

      


  

    
Perplexed.Answer.Candidate 
    



      
One unique search hit an answer considered.
relevance (0 to 1) and reason come from the ranking call, which sees
the title, URL and description, plus the signals the search provider
gave: publication date, site name, the provider's own relevance score
and authority tier (DeepSeek), and the engines that agreed on it
(SearXNG). content is page text the provider returned with the hit;
when it reads well, the answer uses it instead of scraping the page.
queries lists every query that returned the hit. status is what
happened to it:
	:used - scraped and given to the summary.
	:unreadable - kept, but every scraper failed; scrape_error says why.
	:duplicate - scraped, but it landed on a page another source
already covers.
	:not_needed - kept, but max_sources was already filled.
	:dropped - ranked below min_relevance.


      


      
        Summary


  
    Types
  


    
      
        status()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      status()



        
          
        

    

  


  

      

          @type status() :: :used | :unreadable | :duplicate | :not_needed | :dropped


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Perplexed.Answer.Candidate{
  content: String.t() | nil,
  description: String.t() | nil,
  engines: [String.t()],
  id: pos_integer(),
  metadata: map(),
  published_at: String.t() | nil,
  queries: [String.t()],
  reason: String.t() | nil,
  relevance: float() | nil,
  scrape_error: term(),
  status: status(),
  title: String.t() | nil,
  url: String.t()
}


      



  


        

      


  

    
Perplexed.Answer.Source 
    



      
One page an answer was written from. number is its citation number;
tier is the scraper that read it and cost what reading it cost.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Perplexed.Answer.Source{
  cost: float(),
  number: pos_integer(),
  relevance: float(),
  tier: atom(),
  title: String.t() | nil,
  url: String.t()
}


      



  


        

      


  

    
Perplexed.Passages 
    



      
Chooses which parts of a long page a model gets to read.
A page within the budget passes through unchanged. A longer page keeps
its opening, for context, then the chunks that best match the query terms,
scored like BM25 (term frequency weighted by how rare the term is across
the page's chunks), joined in page order with […] between them. When no
chunk matches, the page is cut to the budget from the top.

      


      
        Summary


  
    Functions
  


    
      
        select(text, queries, budget)

      


        Up to budget characters of text, favoring passages that match the
terms in queries (the question and any search queries).



    





      


      
        Functions


        


  
    
      
    
    
      select(text, queries, budget)



        
          
        

    

  


  

      

          @spec select(String.t(), [String.t()], pos_integer()) :: String.t()


      


Up to budget characters of text, favoring passages that match the
terms in queries (the question and any search queries).

  


        

      


  

    
Perplexed.Pipeline 
    



      
One-shot web answering, in fixed steps:
	Plan - one model call turns the question into a few search
queries (skipped when the caller passes :queries).
	Search - every query runs concurrently; hits are de-duplicated by
URL.
	Rank - one model call scores each hit's relevance from 0 to 1,
seeing only its title, URL and description. Hits at or above
:min_relevance are kept, best first.
	Scrape - the best :max_sources kept hits are scraped
concurrently; an unreadable page is replaced by the next kept hit, and
a page another source already covers is skipped.
	Summarize - one model call writes the answer from the numbered
sources, as text with [n] citations or as an object matching
:schema.

The result is a Perplexed.Answer carrying the answer, the sources it
was written from, and every hit considered with why it was used or not.
Untrusted content
Search results and page text are written by third parties. They reach the
model inside <result> and <source> tags, with a standing instruction to
treat that text as data, never as instructions. That lowers, but does not
remove, the risk of a page steering its own rank or the answer; treat
answers, and especially structured answers you act on, accordingly.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        One run's resolved options and accumulated state.



    





  
    Functions
  


    
      
        run(query, opts \\ [])

      


        Answers query from the web.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Perplexed.Pipeline{
  answer: term(),
  candidates: term(),
  cited: term(),
  explicit_queries: term(),
  generate_object: term(),
  generate_text: term(),
  hits_per_query: term(),
  instructions: term(),
  max_queries: term(),
  max_sources: term(),
  min_relevance: term(),
  model: term(),
  model_options: term(),
  object_options: term(),
  page_chars: term(),
  provider: term(),
  queries: term(),
  query: term(),
  schema: term(),
  scrape_options: term(),
  search_options: term(),
  sources: term(),
  task_supervisor: term(),
  trace: term(),
  use_search_content: term(),
  validation_retries: term()
}


      


One run's resolved options and accumulated state.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      run(query, opts \\ [])



        
          
        

    

  


  

      

          @spec run(String.t(), keyword()) ::
  {:ok, Perplexed.Answer.t()} | {:error, Perplexed.error()}


      


Answers query from the web.
Options
	:model - a ReqLLM model spec, default config :perplexed, model:.
Any provider ReqLLM supports works.
	:model_options - ReqLLM options for every model call, overriding the
built-in max_tokens: 4000 and receive_timeout:;
:object_options - extra options for structured-output calls.
	:schema - a Zoi schema; the answer becomes a validated object.
	:instructions - system instructions for the summary call, replacing
the built-in ones (the untrusted-content note is always kept).
	:queries - search queries to run instead of planning them.
	:max_queries - planned queries, default 3.
	:provider, :search_options - the search provider spec and its
options; :hits_per_query defaults to 8.
	:max_sources - pages to read and summarize, default 5.
	:min_relevance - lowest ranking score kept, default 0.5.
	:scrape_options - options for Perplexed.Scrape.batch/2, such as
:ladder.
	:page_chars - characters of each page given to the summary, default
12000.
	:use_search_content - read the page text a search provider returned
with a hit (DeepSeek does) instead of scraping it, when that text
passes Perplexed.Verdict; default true. Such a source's tier is
:search.
	:validation_retries - schema-mismatch retries, default
1.
	:task_supervisor - default Perplexed.TaskSupervisor.
	:generate_object, :generate_text - stand-ins for
ReqLLM.generate_object/4 and ReqLLM.generate_text/3, for tests.


  


        

      


  

    
Perplexed.Config 
    



      
Perplexed's settings.
A host passes them when it starts Perplexed, {Perplexed, settings} in its
supervision tree; they are kept in :persistent_term. A setting not given
there falls back to config :perplexed, so a standalone project can use
ordinary application config.
	Key	Used by
	:model	Perplexed.answer/2 default model
	:provider	Default search provider spec
	:ladder	Default scrape ladder
	:prices	Search price overrides, by provider spec
	:cloudflare_account_id	Cloudflare search, Browser Run
	:cloudflare_api_token	Cloudflare search, Browser Run
	:cloudflare_gateway_id	Cloudflare search (default "default")
	:deepseek_api_key	DeepSeek search and scrape
	:firecrawl_api_key	Firecrawl search and scrape
	:firecrawl_credit_usd	Firecrawl cost per credit (your plan)
	:firecrawl_pdf	Let Firecrawl read PDFs the ladder could not
	:searxng_instances	SearXNG search: base URLs, or :auto
	:searxng_discovery	:auto discovery filters (countries:)
	:searxng_refresh_ms	:auto refresh interval (default daily)
	:pdf_converter	Perplexed.PdfConverter implementation
	:url_validator	Perplexed.UrlGuard override


      


      
        Summary


  
    Functions
  


    
      
        all()

      


        The started settings.



    


    
      
        credential(key, provider, opts \\ [])

      


        A credential for provider: the call's opts[:credentials][key] when
given, else the setting. {:ok, value}, or an :authentication error
naming the missing key when it is unset or blank.



    


    
      
        credentials?(keys, provider, opts \\ [])

      


        Whether every key in keys has a credential for provider (see credential/3).



    


    
      
        get(key, default \\ nil)

      


        The setting for key, or default when unset.



    





      


      
        Functions


        


  
    
      
    
    
      all()



        
          
        

    

  


  

      

          @spec all() :: keyword()


      


The started settings.

  



    

  
    
      
    
    
      credential(key, provider, opts \\ [])



        
          
        

    

  


  

      

          @spec credential(atom(), atom(), keyword()) ::
  {:ok, String.t()} | {:error, {:authentication, map()}}


      


A credential for provider: the call's opts[:credentials][key] when
given, else the setting. {:ok, value}, or an :authentication error
naming the missing key when it is unset or blank.

  



    

  
    
      
    
    
      credentials?(keys, provider, opts \\ [])



        
          
        

    

  


  

      

          @spec credentials?(atom() | [atom()], atom(), keyword()) :: boolean()


      


Whether every key in keys has a credential for provider (see credential/3).

  



    

  
    
      
    
    
      get(key, default \\ nil)



        
          
        

    

  


  

      

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


      


The setting for key, or default when unset.

  


        

      


  

    
Perplexed.Telemetry 
    



      
:telemetry events Perplexed emits. Attach handlers to track spend or to
be told when a provider needs attention.
Searches and scrapes are spans: each emits :start, then :stop (or
:exception if it raised), with :telemetry.span/3's standard
duration (native time units) on stop.
	Event	Measurements	Metadata
	[:perplexed, :search, :start]	system_time	provider, query
	[:perplexed, :search, :stop]	duration, cost, hits	provider, query, result
	[:perplexed, :scrape, :start]	system_time	url
	[:perplexed, :scrape, :stop]	duration, cost, browser_ms	url, tier, attempts, result
	[:perplexed, :model]	token counts, cost (when priced)	model, phase
	[:perplexed, :search, :attempt]	duration (ms), cost	provider, outcome, billable
	[:perplexed, :scrape, :attempt]	duration (ms), cost	url, tier, outcome, billable
	[:perplexed, :searxng, :attempt]	duration (ms), hits	instance, outcome, retry_after_ms
	[:perplexed, :searxng, :circuit]	count (always 1)	instance, from, to, cooldown_ms
	[:perplexed, :searxng, :instances]	count (live instances)	result
	[:perplexed, :provider, :alert]	count (always 1)	provider, reason, status, message

result is :ok or :error. On an alert, status and message are
present when the provider answered with an HTTP error. [:perplexed, :search, :attempt] is emitted for each step of a fallback chain (a list of
providers); a single provider emits just the span.
An alert fires when a provider answers that credits or quota ran out
(:quota_exhausted), that the credentials were rejected
(:authentication), or that requests are being throttled
(:rate_limited). A missing credential does not alert; unconfigured
providers are expected.

      


      
        Summary


  
    Functions
  


    
      
        attempt(kind, duration_ms, cost, metadata)

      


        Emits [:perplexed, kind, :attempt] for one step of a search chain or
scrape ladder: duration (ms) and cost, with metadata plus
billable, true when the step cost anything.



    


    
      
        emit(event, measurements, metadata)

      


        Emits [:perplexed | event] with measurements and metadata.



    


    
      
        maybe_alert(provider, reason, metadata)

      


        Emits a provider alert when reason is one that needs a person's attention.



    


    
      
        span(event, metadata, fun)

      


        Runs fun as a [:perplexed | event] span. fun returns
{result, stop_measurements, stop_metadata}; the span returns result.



    





      


      
        Functions


        


  
    
      
    
    
      attempt(kind, duration_ms, cost, metadata)



        
          
        

    

  


  

      

          @spec attempt(atom(), non_neg_integer(), float(), map()) :: :ok


      


Emits [:perplexed, kind, :attempt] for one step of a search chain or
scrape ladder: duration (ms) and cost, with metadata plus
billable, true when the step cost anything.

  



  
    
      
    
    
      emit(event, measurements, metadata)



        
          
        

    

  


  

      

          @spec emit([atom()], map(), map()) :: :ok


      


Emits [:perplexed | event] with measurements and metadata.

  



  
    
      
    
    
      maybe_alert(provider, reason, metadata)



        
          
        

    

  


  

      

          @spec maybe_alert(atom(), atom(), map()) :: :ok


      


Emits a provider alert when reason is one that needs a person's attention.

  



  
    
      
    
    
      span(event, metadata, fun)



        
          
        

    

  


  

      

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


      


Runs fun as a [:perplexed | event] span. fun returns
{result, stop_measurements, stop_metadata}; the span returns result.

  


        

      


  

    
Perplexed.UrlGuard 
    



      
Refuses URLs that would point a scrape at a private network.
Perplexed scrapes URLs a model or a search engine chose, so every request
and redirect target is checked here first. The default check allows only
http/https URLs without credentials whose host resolves only to public
addresses.
A host application can replace the check with url_validator: {Module, :fun, extra_args}, per call (in the options) or in the settings;
it is called as Module.fun(url, ...extra_args) and must answer
{:ok, url} or {:error, reason}.
DNS is resolved here and again by the HTTP client, so a host that changes
its answer between the two (DNS rebinding) is not caught.

      


      
        Summary


  
    Functions
  


    
      
        check(url, opts \\ [])

      


        {:ok, url} when url is safe to fetch, otherwise {:error, reason}.
Uses opts[:url_validator], else the configured one, else validate/1.



    


    
      
        private?(arg1)

      


        Whether an :inet address tuple is loopback, private, link-local or otherwise reserved.



    


    
      
        validate(url)

      


        The built-in check, used when no :url_validator is configured.



    





      


      
        Functions


        


    

  
    
      
    
    
      check(url, opts \\ [])



        
          
        

    

  


  

      

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


      


{:ok, url} when url is safe to fetch, otherwise {:error, reason}.
Uses opts[:url_validator], else the configured one, else validate/1.

  



  
    
      
    
    
      private?(arg1)



        
          
        

    

  


  

      

          @spec private?(:inet.ip_address()) :: boolean()


      


Whether an :inet address tuple is loopback, private, link-local or otherwise reserved.

  



  
    
      
    
    
      validate(url)



        
          
        

    

  


  

      

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


      


The built-in check, used when no :url_validator is configured.

  


        

      


  

    
mix perplexed.searxng.instances 
    



      
Fetches today's public SearXNG instances from searx.space, probes each
start page from this machine, and prints which are up, fastest first.
mix perplexed.searxng.instances
mix perplexed.searxng.instances --country US --country CA --max-median 2500
mix perplexed.searxng.instances --format elixir     # a config snippet
mix perplexed.searxng.instances --format json --output instances.json
mix perplexed.searxng.instances --no-probe          # searx.space only
Options
	--country - ISO code to keep, repeatable or comma-separated.
	--max-median - slowest searx.space median search time (ms) to keep.
	--min-success - lowest searx.space test-search success %, default 90.
	--no-probe - skip checking the instances from here.
	--all - also print instances that are down, walled or refusing
(table only).
	--format - table (default), json or elixir.
	--output - write to this file instead of printing.
	--proxy - probe through this proxy URL.

The probe requests each start page once (never a search). A live start
page does not promise searches will be answered, since SearXNG's limiter
acts on /search; for hard-coding a list, prefer searxng_instances: :auto, which rediscovers daily (see Perplexed.Search.SearXNG.Instances).

      




  

    
mix tidewave 
    



      
Starts the app and serves Tidewave's MCP at
http://localhost:<port>/tidewave/mcp so a coding agent can evaluate code
inside the running project. Tidewave ships only as a Phoenix plug, so this
runs that plug under Bandit for a library with no endpoint.
mix tidewave            # port 4000
mix tidewave --port 4123
Lives in dev/, compiled only in :dev and left out of the Hex package.
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