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    AtpClient

Elixir client for external automated theorem provers. Four backends are
supported:
	SystemOnTPTP — the public tptp.org HTTP form endpoint.
	StarExec — self-hosted StarExec deployments.
	Isabelle — isabelle server instances, via the
isabelle_elixir package.
	LocalExec — a locally installed TPTP-compliant prover binary
(E, Vampire, …) invoked via System.cmd/3.

All backends return results normalized to
AtpClient.ResultNormalization.atp_result — a {:ok, status} tuple whose
status is the SZS Ontology verdict downcased to an Elixir atom
(:theorem, :unsatisfiable, :counter_satisfiable, :satisfiable,
:gave_up, :timeout, …) — so that comparing provers across backends is
straightforward without conflating semantically distinct verdicts
(:theorem ≠ :unsatisfiable, :counter_satisfiable ≠ :satisfiable).
Errors that prevented any SZS verdict (network failure, malformed input,
missing binary) come back as {:error, reason}.
Each backend also implements the AtpClient.Backend behaviour
(config_key/0, label/0, config_schema/0, verify/1, query/2), so a
Smart Cell or other UI can enumerate backends via AtpClient.backends/0,
render their settings from config_schema/0, probe reachability with
verify/1, and run a TPTP problem with the uniform query/2 entry point —
without hard-coding per-backend knowledge.
Installation
Add :atp_client to your dependencies in mix.exs:
def deps do
  [
    {:atp_client, "~> 0.6"}
  ]
end
Configuration
Settings are resolved from three sources, in increasing precedence:
	Library defaults (declared in AtpClient's mix.exs).
	Application environment (typically config/config.exs).
	Per-call keyword options passed to the relevant function.

Only the settings required by the backends you actually use need to be set.
# config/config.exs
import Config

config :atp_client, :sotptp,
  # The default points at tptp.org; override for a mirror or internal
  # deployment:
  url: "https://tptp.org/cgi-bin/SystemOnTPTPFormReply",
  default_time_limit_sec: 10

config :atp_client, :starexec,
  base_url: "https://starexec.example.org/starexec",
  username: System.get_env("STAREXEC_USER"),
  password: System.get_env("STAREXEC_PASS")

config :atp_client, :isabelle,
  host: "isabelle.example.org",
  port: 9999,
  password: System.get_env("ISABELLE_PASSWORD"),
  # Directory shared between this node and the Isabelle server. If the two
  # see the same files under different paths (e.g. because one runs inside
  # a container), set `isabelle_dir` separately:
  local_dir: "/shared/problems",
  isabelle_dir: "/shared/problems",
  session: "HOL"

config :atp_client, :local_exec,
  binary: "eprover",
  args: ["--auto", "--tstp-format", "--cpu-limit=10"],
  cpu_timeout_s: 10
Any setting may be overridden for a single call:
AtpClient.Isabelle.query(theory, "Example", session: "Main", raw: true)
Usage
SystemOnTPTP
problem = """
fof(ax1, axiom, p).
fof(ax2, axiom, (p => q)).
fof(goal, conjecture, q).
"""

AtpClient.SystemOnTptp.list_provers()
# => ["Alt-Ergo---0.95.2", "Beagle---0.9.52", ...]

AtpClient.SystemOnTptp.query_system(problem, "cvc5---1.3.4", time_limit_sec: 10)
# => {:ok, :theorem}

AtpClient.SystemOnTptp.query_selected_systems(problem, ["cvc5---1.3.4", "Vampire---5.0.1"], time_limit_sec: 5)
# => {:ok, [{"cvc5---1.3.4", {:ok, :theorem}}, {"Vampire---5.0.1", {:ok, :theorem}}]}

AtpClient.SystemOnTptp.query_all_systems(problem, time_limit_sec: 5)
# => {:ok, [{"Alt-Ergo---0.95.2", {:ok, :theorem}}, ...]}
StarExec
{:ok, session} = AtpClient.StarExec.login()

{:ok, response} =
  AtpClient.StarExec.create_job(session, %{
    "name" => "smoke-test",
    "sid" => 42,
    "queue" => 1,
    "cpuTimeout" => 30,
    "wallclockTimeout" => 30,
    # ... solver / benchmark fields as your instance expects
  })

job_id = extract_job_id(response)   # deployment-specific

{:ok, info} = AtpClient.StarExec.wait_for_job(session, job_id, timeout_ms: 600_000)

# Pair ids come from `info`; stdout is then normalized the same way as
# SystemOnTPTP output:
{:ok, stdout} = AtpClient.StarExec.get_pair_stdout(session, pair_id)
AtpClient.ResultNormalization.interpret_result(stdout)
# => {:ok, :theorem}

AtpClient.StarExec.logout(session)
StarExec's job-creation form accepts a large, version-dependent set of
fields; create_job/3 therefore takes an open-ended map and leaves the exact
field names to the caller. The request/4 low-level helper is available for
any endpoint this module does not wrap directly.
Isabelle
Isabelle needs a running isabelle server to talk to. If isabelle is on
your PATH (or reachable via ISABELLE_TOOL), the bundled
isabelle_elixir package can
start one for you — no manual isabelle server invocation required:
{:ok, server} = IsabelleClient.start_server()
opts = [host: server.host, port: server.port, password: server.password]

theory = ~S"""
lemma "\<forall>x. P x \<longrightarrow> P x"
  by auto
"""

# Bare-body input is auto-wrapped in `theory ... imports Main begin ... end`.
# `prove_theory/4` returns the single-wrapped `atp_result()` shape every
# other backend already uses.
{:ok, session} = AtpClient.Isabelle.open_session(opts)
{:ok, :theorem} = AtpClient.Isabelle.prove_theory(session, theory, "Example")
:ok = AtpClient.Isabelle.close_session(session)

# When you're done:
IsabelleClient.Server.kill(server.name)
Point at an already-running server by dropping the start_server/0 call and
supplying the coordinates directly, either per-call or via config.exs. In
containerised or Cygwin setups where the BEAM and Isabelle see the shared
theory directory under different paths, set both :local_dir (BEAM view)
and :isabelle_dir (server view); when they match, only :local_dir (or
neither — it defaults to a subdirectory of System.tmp_dir!/0) is needed.
Sessions are cheap to keep open and expensive to restart. Reuse one across
multiple theories:
{:ok, session} = AtpClient.Isabelle.open_session(opts)
try do
  {:ok, :theorem} = AtpClient.Isabelle.prove_theory(session, theory, "Example")
  {:ok, :theorem} = AtpClient.Isabelle.prove_theory(session, other_theory, "Other")
after
  AtpClient.Isabelle.close_session(session)
end
The three-arity AtpClient.Isabelle.query/3 is deprecated as of 0.6.0 but
still available for callers that depend on its double-wrapped return shape
({:ok, {:ok, :theorem}}).

Pass a TPTP/THF problem string to query_tptp/2 (or prove_tptp/3 with a
session) to route it through IsabelleClient.TPTP.isabellize_theory/1 and
get one result per conjecture:
problem = ~S"""
thf(p_type, type, p: $i > $o).
thf(g, conjecture, ! [X: $i]: (p @ X | ~ (p @ X))).
"""

AtpClient.Isabelle.query_tptp(problem, opts)
# => {:ok, [%{name: "g", result: {:ok, :theorem}}]}
Pass raw: true to prove_theory/4 to inspect the full use_theories
payload instead of the classified verdict.
LocalExec
problem = """
fof(ax1, axiom, p).
fof(ax2, axiom, (p => q)).
fof(goal, conjecture, q).
"""

# `binary` is resolved against $PATH or used as an absolute path; `args`
# may contain "{{problem}}" to pin the problem-file position (otherwise the
# path is appended last).
AtpClient.LocalExec.query(problem,
  binary: "eprover",
  args: ["--auto", "--tstp-format", "--cpu-limit=10"]
)
# => {:ok, :theorem}
scripts/build_eprover.sh builds the E theorem prover from source and
installs it into priv/bin/ for use as the LocalExec binary.
Uniform backend interface
Every backend module also implements AtpClient.Backend, which is what the
Smart Cell uses to render a configuration form and dispatch a run:
for module <- AtpClient.backends() do
  %{
    key:    module.config_key(),    # :sotptp | :starexec | :isabelle | :local_exec
    label:  module.label(),         # "SystemOnTPTP", "StarExec", ...
    fields: module.config_schema()  # [%AtpClient.Config.Field{...}, ...]
  }
end

# Once a form is filled out, probe reachability before submitting work:
AtpClient.StarExec.verify(
  base_url: "https://starexec.example.org",
  username: "...",
  password: "..."
)
# => :ok | {:error, reason}

# And run a problem through any backend uniformly:
AtpClient.LocalExec.query(problem, binary: "eprover")
AtpClient.SystemOnTptp.query(problem, default_system: "cvc5---1.3.2")
License
MIT.


  

    Changelog

All notable changes to AtpClient are documented in this file.
The format is based on Keep a Changelog,
and this project adheres to
Semantic Versioning.
[0.6.0] - 2026-07-15
Release focused on API polish and getting the surface area 1.0-ready. No
behavioural changes to the classifier or backend semantics — the SZS
ontology, cancellation contracts, and configuration layering are all
unchanged.
Changed
	AtpClient.Isabelle.prove_theory/4 returns the single-wrapped
atp_result() shape. Non-raw mode used to double-wrap the classifier's
verdict — {:ok, {:ok, :theorem}} — which contradicted the uniform
atp_result() promise every other backend already met. Success now reads
{:ok, :theorem}; failures still surface as {:error, term()}. Raw mode
is unchanged ({:ok, payload_map}). See migration notes.

	AtpClient.ResultNormalization.interpret_isabelle_result/1 return
typespec tightened from atp_result() to {:ok, szs_status()}. The
function never emitted {:error, _}; the outer failure branch was
unreachable and forced callers to write dead code. Runtime behaviour is
unchanged.

	AtpClient.StarExec.create_job/3 returns {:ok, job_id()} instead
of leaking Req.Response.t(). The 302 Location header is parsed for you
and diagnostic info is preserved through
{:error, {:create_job_failed, %{status, message}}} (with message
carrying the StarExec STATUS_MESSAGE_STRING cookie when set) and
{:error, {:no_job_id, location}} for the malformed-redirect case.
Callers wanting the raw response can use request/4 directly.

	AtpClient.StarExec.upload_benchmark/4 returns {:ok, name} instead
of {:ok, %{name, status_id: nil | pos_integer}}. Nobody used
:status_id, and its nullability forced callers to nil-check on every
path. wait_for_benchmark/4 takes the name directly.

	AtpClient.StarExec.request/4 opts routing switched from a denylist
to an allowlist. Options passed through to Req.request/1 are now
drawn from an explicit @req_pass_through_opts allowlist derived from
Req.Steps.attach/1. Adding a new StarExec-consumed option (e.g. a new
*_path) no longer requires a companion edit to a deny list to prevent
Req from rejecting it. No user-visible change for callers that pass
documented options.

	AtpClient.Isabelle.Session.t/0 is now @opaque — dialyzer-enforced.
Struct fields (:client, :owner, :config) are internal wiring and
not part of the public contract; their names and shapes may change
across minor releases. Construct only via open_session/1, tear down
via close_session/1. External callers that need the wrapped pids
(typically for Process.monitor/1 in a cancellation test) go through
the newly exposed accessors on AtpClient.Isabelle.Session:
Session.client/1, Session.owner/1, Session.config/1.
Under the hood: opacity is achieved by routing every construction
through Session.new/3 and every field read through the accessors,
so AtpClient.Isabelle (which lives outside the struct's defining
module) no longer touches struct internals directly. Dialyzer now
catches external %Session{...} construction handed to a
Session.t()-typed function (call_without_opaque) and
body-level destructuring of an opaque return
(%Session{client: _} = open_session(...) → opaque_match).


Deprecated
	AtpClient.Isabelle.query/3 — kept working with the historical
double-wrapped shape ({:ok, {:ok, :theorem}}) so callers that depend
on it (in particular the code samples in the AtpClient paper) do not
break. New code should use prove_theory/4 with an open session,
query_lemmas/3/query_tptp/2 for single-shot theory/TPTP calls, or
query/2 (the AtpClient.Backend entry point).

Removed
	AtpClient.LocalExec.resolve_binary/1. Was 100% overlap with
verify/1 — verify calls the same resolver internally. Callers that
need the resolved path can use System.find_executable/1 directly.
	AtpClient.Isabelle.lemma_specs/1 demoted to @doc false. Still
callable from tests, but no longer part of the documented API surface;
it's an implementation detail of prove_lemmas/4 / prove_tptp/3.

Added
	AtpClient.Isabelle — zero-config path documented. When isabelle
is on $PATH (or reachable via ISABELLE_TOOL), the bundled
:isabelle_elixir package's IsabelleClient.start_server/1 spins up a
local server on demand — no manual server management needed. Reflected
in the AtpClient.Isabelle moduledoc, README.md, and
examples/demo.livemd.
	AtpClient.Backend moduledoc — "Two error channels" section.
Explains the distinction between the classifier's {:error, failure}
branch (from atp_result()) and transport / session errors (bare
{:error, term()}), with a matching idiom.
	Uniform :raw documentation across backends. Each query-family
function now documents the exact shape returned when raw: true
({:ok, stdout_string}, {:ok, body_string}, or {:ok, payload_map}
depending on the backend).
	Docs / examples audit. @doc and @spec coverage now spans every
public function; Config.fetch/4, Config.fetch!/3, and
Lint.Local.analyze/1 gained usable examples. examples/demo.livemd
rewritten to cover all four backends including LocalExec (previously
missing) and to use the zero-config Isabelle path; the redundant
examples/isabelle_tptp.livemd was removed.

Migration notes
For most callers the upgrade is a no-op — the deprecated Isabelle.query/3
still works, and only the following patterns need to change:
	If you match {:ok, {:ok, status}} against Isabelle.prove_theory/4
results, drop one level of :ok:
# Before
{:ok, {:ok, :theorem}} = Isabelle.prove_theory(session, body, "T")

# After
{:ok, :theorem} = Isabelle.prove_theory(session, body, "T")
Match on {:error, _} for both isabelle-side failures (e.g.
{:isabelle_failed, _, _}) and connection errors as before.

	If you match {:ok, %Req.Response{} = resp} = StarExec.create_job(...)
and pull the job id out of resp.headers yourself, switch to matching
{:ok, job_id} = StarExec.create_job(...). For rich failure
diagnostics, match {:error, {:create_job_failed, %{status: s, message: m}}}.

	If you match {:ok, %{name: name, status_id: _}} = StarExec.upload_benchmark(...),
switch to {:ok, name} = StarExec.upload_benchmark(...).

	If you call AtpClient.LocalExec.resolve_binary/1, switch to
verify/1 (returns :ok | {:error, ...} — drop the resolved path). If
you need the resolved path, call System.find_executable/1 directly.

	If you call AtpClient.Isabelle.query/3, either keep the call and
accept the deprecation warning, or migrate to prove_theory/4 with an
open session and unwrap one level of :ok from the return value.


[0.5.0] - 2026-06-30
Changed
	AtpClient.ResultNormalization.atp_result() now surfaces the full SZS
Ontology. {:ok, status} carries the SZS verdict as a downcased atom
rather than one of six collapsed atoms that lost information. The
recognised vocabulary covers every Success and NoSuccess atom a
sledgehammer-targeted prover (or a contemporary TPTP-compliant
deployment) is likely to emit:
Success:    :theorem, :unsatisfiable, :satisfiable, :counter_satisfiable,
            :contradictory_axioms, :equivalent, :counter_equivalent,
            :counter_theorem, :equivalent_counter_theorem, :equi_satisfiable,
            :tautology, :tautologous_conclusion, :weaker_conclusion,
            :no_consequence
NoSuccess:  :gave_up, :unknown, :incomplete, :timeout, :resource_out,
            :memory_out, :forced, :user, :inappropriate, :error, :input_error
The most consequential distinctions the previous shape collapsed are
:theorem ("conjecture follows from the axioms", e.g. Isabelle and
model-checker endorsement) vs :unsatisfiable ("the negated-conjecture
clause set has no model", e.g. TPTP refutation provers), and
:satisfiable ("a model of the premises was found") vs
:counter_satisfiable ("a model of the negated conjecture was found").
See https://tptp.org/Seminars/SZSOntologies/Summary.html for the full
ontology.

	Prover-specific patterns are reclassified to honest SZS atoms rather
than sledgehammer's negated-conjecture reading. SPASS "Completion found"
becomes :satisfiable (was :gave_up); iProver "CNFRefutation" becomes
:unsatisfiable (was :theorem); Vampire "Satisfiability detected" and
"Termination reason: Satisfiable" become :satisfiable (were :csat);
Alt-Ergo "Unknown" becomes :unknown (was :gave_up); Vampire SIGINT
becomes :forced (was :interrupted). Callers running a
negated-conjecture refutation pipeline should treat :satisfiable from
these provers as a counter-model to the original goal.

	SPASS / Waldmeister input-rejection patterns move from
{:error, :malformed_input} to {:ok, :input_error}. SPASS "Undefined
symbol", "Free Variable", "No formulae and clauses found in input file",
and Waldmeister "Unexpected end of file" are the prover's own SZS
InputError verdict — the prover ran, read the input, and rejected it.
SPASS "Please report this error" and Waldmeister "Unrecoverable
Segmentation Fault" remain {:error, :internal_error} because those are
prover crashes, not verdicts. The SZS Inappropriate status likewise
moved from {:error, :malformed_input} to {:ok, :inappropriate}.

	req bumped to ~> 0.6. Resolves GHSA-655f-mp8p-96gv
(decompression-bomb DoS via auto-decoded archive / compressed response
bodies, HIGH) and GHSA-px9f-whj3-246m (multipart form-data header
injection, LOW). No API changes at the AtpClient surface.


Added
	t:szs_status/0, t:szs_success/0, t:szs_no_success/0 typespecs
on AtpClient.ResultNormalization enumerate the SZS atoms recognised
explicitly. szs_status widens to atom() to admit the permissive
fallback below.
	Permissive SZS fallback. Any unrecognised
% SZS status <CamelCase> (or … says <CamelCase>) line passes through
as its snake_case atom — so SZS additions like EquivalentTheorem
become {:ok, :equivalent_theorem} without a code change. Bounded
length and strict CamelCase keep the atom table safe against pathological
input.
	Word-boundary SZS line extraction. Replaces substring matching, so
longer names no longer collapse onto shorter prefixes:
EquivalentTheorem ≠ Equivalent, CounterSatisfiable ≠ Satisfiable,
InputError ≠ Error.

Breaking
	The collapsed t:success_t/0 atoms (:thm, :csat, :sat,
:out_of_resources, :interrupted) are gone from
AtpClient.ResultNormalization.atp_result() and from
AtpClient.Isabelle (which produced :thm / :csat / :sat /
:timeout / :out_of_resources / :gave_up from the Isabelle message
scanner). Pattern matches must be rewritten — see the migration notes.
	The {:error, :malformed_input} failure path is gone. SPASS /
Waldmeister input-rejection patterns and the SZS Inappropriate status
surface in the {:ok, _} channel as :input_error / :inappropriate
respectively. failure_t() no longer lists :malformed_input.

Migration notes
A given old atom can map to one of several SZS atoms depending on which
prover family produced the result. Match the disjunction to preserve
coverage:
	:thm → :theorem (Isabelle / Sledgehammer / Alt-Ergo Valid) or
:unsatisfiable (TPTP refutation provers, iProver CNFRefutation).
	:csat → :counter_satisfiable (SZS CounterSatisfiable, Isabelle /
Nitpick counter-example) or :satisfiable (SZS Satisfiable,
Isabelle / Nitpick model, Vampire "Satisfiability detected", SPASS
"Completion found").
	:sat → :satisfiable (only emitted by the Isabelle classifier for
Nitpick / Quickcheck models).
	:out_of_resources → :resource_out (SZS ResourceOut, SPASS / Waldmeister
resource patterns) or :memory_out (SZS MemoryOut, Isabelle "Out of
memory").
	:interrupted → :forced (SZS Forced, Vampire SIGINT) or :user
(SZS User).
	:gave_up against an Alt-Ergo verdict → :unknown; against SZS
Incomplete → :incomplete; otherwise still :gave_up.
	{:error, :malformed_input} → match {:ok, :input_error} instead.

So a previously written TPTP triage like
case AtpClient.SystemOnTptp.query(problem, default_system: "cvc5---1.3.0") do
  {:ok, :thm}                       -> :proved
  {:ok, :csat}                      -> :disproved
  {:ok, atom} when atom in [:timeout, :out_of_resources, :gave_up, :interrupted]
                                    -> :inconclusive
  {:error, :malformed_input}        -> :bad_input
  {:error, _}                       -> :error
end
becomes
case AtpClient.SystemOnTptp.query(problem, default_system: "cvc5---1.3.0") do
  {:ok, status} when status in [:theorem, :unsatisfiable]
                                    -> :proved
  {:ok, status} when status in [:satisfiable, :counter_satisfiable]
                                    -> :disproved
  {:ok, status} when status in [:timeout, :resource_out, :memory_out,
                                :gave_up, :unknown, :incomplete,
                                :forced, :user, :inappropriate]
                                    -> :inconclusive
  {:ok, :input_error}               -> :bad_input
  {:error, _}                       -> :error
end
[0.4.0] - 2026-06-29
Changed
	AtpClient.ResultNormalization.per_lemma_results/2 becomes /3 and
now takes (payload, lemma_specs, opts) instead of (payload, opts). The
caller supplies one %{name: String.t(), range: Range.t()} spec per
lemma (AtpClient.Isabelle.lemma_specs/1 builds these from the theory
body) and the classifier buckets messages by body-line range rather than
re-deriving structure from pos.line alone. Returned lemma_result()
maps lose the :line field — line numbers referred to the generated
theory file, not the caller's source, and were ambiguous when a bucket
contained multiple messages.
	Per-lemma classifier no longer scans concatenated text across
messages. Each message is classified individually before the bucket is
reconciled. This fixes two regressions visible with multi-lemma Isabelle
jobs: (a) Nitpick found a model + Nitpick found no counterexample
surfaced as :csat because the "Nitpick found a" + "counterexample"
substring test fired across the message join, and (b) by <tactic>
failing on a False goal was reported as :thm because Isabelle echoes
theorem name: <goal> at the by position alongside the
Failed to finish proof error. Verdict precedence is documented on
per_lemma_results/3.
	per_lemma_results/3 accepts :file to drop messages whose
pos.file does not end with a given suffix. prove_lemmas/4 uses this
to filter out noise from the bundled TPTP.thy and other transitively
imported theories that previously produced phantom lemma rows.
	Lemma names always come through on the per-lemma path — the name
comes from the body (via lemma_specs/1), not from parsing theorem name: out of Isabelle messages. Sledgehammer / Nitpick verdicts no
longer surface as name: nil.

Added
	AtpClient.Isabelle.lemma_specs/1 — extracts [%{name, range}] from
a theory body. Used internally by prove_lemmas/4 and prove_tptp/3;
exposed for callers that want to pre-compute specs.

Migration notes
	If you call ResultNormalization.per_lemma_results(payload) or
per_lemma_results(payload, line_offset: n), switch to
per_lemma_results(payload, specs, opts) where specs come from
AtpClient.Isabelle.lemma_specs(body). The high-level
prove_lemmas/4 / prove_tptp/3 / query_tptp/2 entry points already
do this for you.
	Drop reads of the :line field on lemma_result entries. Attribute by
:name instead — line numbers were a generated-theory leak and have
been removed from the returned shape.

[0.3.0] - 2026-06-26
Added
	AtpClient.LocalExec backend. Invokes a locally installed,
TPTP-compliant prover binary (E, Vampire, …) via System.cmd/3 and
normalizes its stdout through the existing SZS classifier. Two-layered
timeout: the prover-side CPU limit (passed via :args) lets provers
emit a clean SZS status Timeout, and an independent BEAM-side
wall-clock timeout (:wall_timeout_ms) kills wedged processes. Both
paths fold into the same {:ok, :timeout} result so callers do not have
to branch on the failure mode. Binary resolution goes through
System.find_executable/1; missing binaries surface
{:error, {:prover_not_found, name}} rather than raising.
	AtpClient.Backend behaviour so a UI (Smart Cell, Livebook, …) can
enumerate and drive backends without hard-coding per-backend knowledge.
Every backend (SystemOnTptp, StarExec, Isabelle, LocalExec) now
implements config_key/0, label/0, config_schema/0, verify/1, and
query/2. The new query/2 is the cross-backend entry point: it takes
a TPTP-format problem string plus a keyword list and returns a single
atp_result(), hiding session login/logout, prover selection, theory
bookkeeping, etc. Per-backend low-level entry points
(query_system/3, prove_theory/4, create_job/3, query_tptp/2, …)
remain available for callers that need sessions, multi-system fan-out,
or per-lemma detail.
	AtpClient.Config.Field struct carrying the UI metadata each
backend exposes via config_schema/0: logical :type (:string | :integer | :boolean | :string_list), layout :group (:connection | :defaults | :advanced), :required?, :secret?, :default, :label,
and :doc. The library performs no coercion; values flow into
Application.put_env/3 and the per-call opts as-is.
	AtpClient.backends/0 returns the list of behaviour-implementing
backend modules so a UI can discover them without hard-coding.
	TPTP-shaped entry points on AtpClient.Isabelle.
query_tptp/2 and prove_tptp/3 accept a TPTP/THF problem string,
route it through IsabelleClient.TPTP.isabellize_theory/1, append the
configured :proof_method (default "by auto") to each generated
lemma, and submit the resulting theory to Isabelle with
imports "TPTP" and unbundle from_TPTP active. The bundled TPTP.thy
support theory is copied into :local_dir on first use so Isabelle's
loader can resolve the import. Lemma names carry over from TPTP formula
names. Pass proof_method: "by metis", "sledgehammer", etc. for
stronger or probing tactics. Smart-cell consumers can now drive Isabelle
from the same TPTP editor they use for the SystemOnTPTP / StarExec /
LocalExec backends; theory-text entry points (prove_theory/4,
prove_lemmas/4, query/3, query_lemmas/3) remain unchanged.
	AtpClient.Isabelle.SessionOwner — a private GenServer that owns
the link to IsabelleClient.Shared. open_session/1 now returns
{:error, reason} on a failed connection without killing
non-trapping callers, a later Shared crash surfaces through a monitor
rather than an :EXIT, and dropping the caller monitors the owner to a
clean shutdown so server-side Isabelle sessions are no longer orphaned.
The Session struct gains an opaque :owner field; treat it as
internal.
	scripts/build_eprover.sh — builds the E theorem prover from source
and installs it to priv/bin/eprover for use as the :local_exec
backend's binary.
	AtpClient.ResultNormalization.failure_t/0 gains
{:prover_not_found, String.t()} for the LocalExec binary-resolution
failure mode.

Changed
	Library defaults are merged per-key inside AtpClient.Config.get/2
instead of being seeded via mix.exs's :env block. The previous
arrangement let any config :atp_client, :<backend>, … in user
config.exs silently replace the whole keyword list (the OTP
Application.put_env/3 semantics), dropping defaults the user had not
explicitly re-set — most visibly causing a fresh install with partial
SystemOnTPTP config to fail with {:unrecognized_output, ""} because
:url had vanished. Defaults now live in AtpClient.Config's
@defaults (exposed via Config.defaults/0) and are merged underneath
Application env on every read, so a partial user config only overrides
the keys it actually names. No call-site changes required.
	AtpClient.SystemOnTptp.list_provers/0 blocks on the first call
until the startup refresh completes or :sotptp, :refresh_timeout_ms
(default 15 s) elapses; subsequent calls return the cached list
immediately. On timeout it returns [] rather than raising. Previously
it could return [] immediately after application start, which the
caller had no way to distinguish from "the SystemOnTPTP deployment is
empty."
	per_lemma_results/2 now applies check_tool_signals per source line.
Sledgehammer's "found a proof" and Nitpick's "found a counterexample"/
"found a model" verdicts surface as {:ok, :thm} / {:ok, :csat} /
{:ok, :sat} on the per-lemma path, matching interpret_isabelle_result/1.
Previously only Isabelle's "theorem name:" completion notification was
recognised, so probe-style proofs (sledgehammer nitpick oops) collapsed
to :gave_up. {:ok, :timeout} and {:ok, :out_of_resources} are now
surfaced per lemma too. Lemma names attach to results derived from
theorem name: completions; sledgehammer/nitpick verdicts carry
name: nil because the underlying messages do not name the lemma.
	:isabelle_elixir is now pinned to its GitHub main branch
(previously ~> 0.3 from Hex). The new TPTP entry points rely on the
IsabelleClient.TPTP module, which is not in the 0.3.0 Hex release.
Re-pin to a Hex constraint once a release containing IsabelleClient.TPTP
ships.

Breaking
	AtpClient.Isabelle.query/3 no longer defaults its opts
argument. Pass [] explicitly if you have no options to set. The
default was removed so the three-arity query/3 (theory text + name)
does not collide with the Backend behaviour's query/2 (TPTP problem
string + opts), both of which now live on the same module.
	AtpClient.Isabelle.Session gained an enforced :owner field.
Anyone constructing %Session{client: …, config: …} outside the
library must now also pass :owner (the pid of an
AtpClient.Isabelle.SessionOwner). Treat Session as opaque and
construct it only via open_session/1.

Migration notes
	If you call Isabelle.query(theory, name), change it to
Isabelle.query(theory, name, []).
	If you read the :env block of AtpClient.MixProject to discover
library defaults, call AtpClient.Config.defaults/0 instead. The
:env block has been removed since the defaults are no longer
load-bearing there.
	If you construct %AtpClient.Isabelle.Session{} directly, stop —
use open_session/1 so the :owner pid is set up correctly.

[0.2.0]
Changed
	Bumped :isabelle_elixir to ~> 0.2. The upstream library has moved to a
task-based wire model; AtpClient.Isabelle has been rewritten on top of the
new IsabelleClient (the stateful struct client) instead of
IsabelleClientMini's polling API. End users of the high-level functions
(open_session/1, prove_theory/4, query/3, close_session/1) see the
same surface — only the internals and a few error / raw-result shapes have
changed.
	AtpClient.Isabelle.Session now wraps an %IsabelleClient{} rather than
carrying :socket and :session_id directly. Code that pattern-matched
%Session{socket: socket, session_id: id} must instead use
%Session{client: %IsabelleClient{socket: socket, session_id: id}}.
	:raw mode of prove_theory/4 and query/3 now returns the use_theories
result map directly (with top-level "ok", "errors", "nodes" keys)
instead of the previous keyword list of poll messages.
AtpClient.ResultNormalization.extract_isabelle_text/1 already accepted this
map shape, so call sites that used it continue to work unchanged.
	AtpClient.ResultNormalization.interpret_isabelle_status/1 has been
renamed to interpret_isabelle_result/1 and now takes the use_theories
result map directly. The keyword-list input form is no longer supported — the
previous name and shape were leaks of the old polling abstraction.
	AtpClient.ResultNormalization.extract_isabelle_text/1 no longer accepts a
keyword list; only the result map is supported.
	{:error, {:isabelle_failed, payload, status}} errors now carry payload
(the FAILED body) and notes (intermediate NOTE payloads accumulated by
IsabelleClient.Task) instead of the old full poll-message keyword list. The
"Cannot load theory file" annotation path continues to emit a 3-tuple
{:isabelle_failed, payload, [hint:, local_dir:, isabelle_dir:]} as before.

Removed
	The :poll_interval_ms Isabelle config setting is no longer used — the new
client uses blocking await_task semantics rather than polling. Existing
config :atp_client, :isabelle, poll_interval_ms: ... entries are removed.

Migration notes
For most callers the upgrade is a no-op beyond updating mix.exs. Action is
only needed if you:
	Pattern-match on AtpClient.Isabelle.Session fields directly. Use
session.client.socket / session.client.session_id instead, or treat
Session as opaque.
	Call AtpClient.ResultNormalization.interpret_isabelle_status/1. Rename to
interpret_isabelle_result/1 and pass the use_theories payload map (or
task.result of a finished IsabelleClient.Task) instead of the previous
poll keyword list.
	Use prove_theory(..., raw: true) or query(..., raw: true) and consume the
result with anything other than extract_isabelle_text/1. The shape is now a
plain map; expect payload["nodes"], payload["ok"], etc.
	Match on the third element of {:error, {:isabelle_failed, _, _}} errors. It
is now either a list of NOTE payload maps (plain failures) or a
[hint:, local_dir:, isabelle_dir:] keyword list (annotated "Cannot load
theory file" failures).

[0.1.3]
Prior versions are not retroactively documented here. See git history for
changes before 0.2.0.
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Section
Mix.install([
  {:atp_client, "~> 0.6"}
])
atp_client exposes a single, normalized interface to four backends for
automated theorem provers. This notebook walks through each backend with a
runnable problem — no external servers to configure by hand for the
same-host paths.
Every backend returns
{:ok, szs_status} (verdict) or {:error, reason} (couldn't produce a
verdict). The szs_status is the SZS
Ontology atom
(:theorem, :unsatisfiable, :satisfiable, :counter_satisfiable,
:gave_up, :timeout, …).
alias AtpClient.{SystemOnTptp, Isabelle, LocalExec, StarExec}
SystemOnTPTP
The public tptp.org HTTP form. No configuration needed — the default URL
already points at https://tptp.org/cgi-bin/SystemOnTPTPFormReply.
problem = ~S"""
fof(ax1, axiom, p).
fof(ax2, axiom, (p => q)).
fof(goal, conjecture, q).
"""
list_provers/0 pulls the current system catalogue from the deployment
(cached in-process after the first call).
SystemOnTptp.list_provers() |> Enum.take(10)
Run a single system. Pass raw: true if you want the prover's stdout
instead of the classified atp_result/0.
{:ok, status} = SystemOnTptp.query_system(problem, "cvc5---1.3.0", time_limit_sec: 5)
status
Fan out to several systems in one HTTP round-trip. Provers that error out
(e.g. first-order-only solvers handed a higher-order problem) are dropped
from the result list.
{:ok, results} =
  SystemOnTptp.query_selected_systems(
    problem,
    ["cvc5---1.3.0", "Vampire---5.0.1"],
    time_limit_sec: 5
  )

results
query_all_systems/2 uses list_provers/0 and is convenient for
benchmarking, but it holds one HTTP connection open for the sum of the
per-system time limits — set :time_limit_sec conservatively.
Isabelle/HOL
AtpClient.Isabelle talks to an isabelle server. When isabelle is on
$PATH (or reachable via the ISABELLE_TOOL env var), the bundled
:isabelle_elixir package can spin one up for you — no manual server
management.
{:ok, server} =
  IsabelleClient.start_server(
    server_name: "atp_client_demo_#{System.unique_integer([:positive])}"
  )

opts = [
  host: server.host,
  port: server.port,
  password: server.password
]
:local_dir defaults to a subdirectory of System.tmp_dir!/0, so the
same-host case (Isabelle running next to the BEAM) is zero-config. In
containers or Cygwin where the two see the same directory under different
paths, set :local_dir (BEAM view) and :isabelle_dir (server view)
explicitly.
Pass either a full theory or just a body — bare text is auto-wrapped in
theory <name> imports Main begin ... end. prove_theory/4 returns the
same single-wrapped atp_result() shape every other backend uses.
body = ~S"""
lemma "\<forall>x. P x \<longrightarrow> P x"
  by auto
"""

{:ok, session} = Isabelle.open_session(opts)
try do
  Isabelle.prove_theory(session, body, "Reflexivity")
after
  Isabelle.close_session(session)
end
For TPTP/THF problems, query_tptp/2 routes through
IsabelleClient.TPTP.isabellize_theory/1, injects the configured
:proof_method (default "by auto"), and returns one entry per
conjecture. Names come from the input formulae.
tptp_problem = ~S"""
thf(p_type, type, p: $i > $o).
thf(g_taut, conjecture, ! [X: $i]: (p @ X | ~ (p @ X))).
thf(g_false, conjecture, ! [X: $i]: (p @ X & ~ (p @ X))).
"""

Isabelle.query_tptp(
  tptp_problem,
  opts ++ [proof_method: "sledgehammer nitpick oops", use_theories_timeout_ms: 600_000]
)
g_taut should come back {:ok, :theorem} (sledgehammer found a proof),
g_false as {:ok, :counter_satisfiable} (nitpick found a counter-model).
The verdict comes from the tool's own message, so oops — which withdraws
the goal so Isabelle keeps checking the next lemma — is fine.
The session is what's expensive to start (~seconds for HOL); each
prove_theory/4 call over an open one is fast. The block above already
demonstrates the pattern.
Shut the server down when you're done with it:
IsabelleClient.Server.kill(server.name)
LocalExec
Runs a locally installed TPTP-compliant prover binary (E, Vampire, …) via
a port. The BEAM watches both a prover-side --cpu-limit (encoded in
:args) and a wall-clock kill timer, and both fold into
{:ok, :timeout} on the classifier's side.
Point :binary at whatever is on PATH (or an absolute path). Each
prover spells the CPU limit differently, so it goes in :args:
LocalExec.query(problem,
  binary: "eprover",
  args: ["--auto", "--tstp-format", "--cpu-limit=10"],
  cpu_timeout_s: 10
)
If the binary is missing you get {:error, {:prover_not_found, name}}
rather than a crash — cheap to probe reachability before committing to a
run:
LocalExec.verify(binary: "definitely-not-a-prover")
scripts/build_eprover.sh in the source tree builds E from source into
priv/bin/eprover if you want a self-contained install.
StarExec
Self-hosted StarExec (Tomcat) instances, driven through the same URLs the
web UI uses. Nothing to demo without credentials, so this section only
shows the shape:
{:ok, session} =
  StarExec.login(
    base_url: "https://starexec.example.org",
    username: System.get_env("STAREXEC_USER"),
    password: System.get_env("STAREXEC_PASS")
  )

# End-to-end: upload problem, run against the configured solver, wait,
# fetch stdout, classify.
StarExec.prove(session, problem,
  space_id: 42,
  solver_cfg_id: 137,
  cpu_timeout_s: 30
)

StarExec.logout(session)
Death of the process running prove/3 cancels the remote job (via
delete_job/3), so Task.shutdown/2 is the natural way to enforce a
wall-clock budget on top.
Uniform interface
Every backend module implements AtpClient.Backend, so a UI can enumerate
backends, render each one's config_schema/0 as a form, probe reachability
with verify/1, and dispatch a problem with query/2 — without
hard-coding per-backend knowledge.
for module <- AtpClient.backends() do
  %{
    key: module.config_key(),
    label: module.label(),
    fields: length(module.config_schema())
  }
end
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Elixir client for external automated theorem provers.
Four backends are supported:
	SystemOnTPTP — public tptp.org HTTP form API; see
AtpClient.SystemOnTptp.
	StarExec — self-hosted StarExec instances; see AtpClient.StarExec.
	Isabelle — isabelle server instances via isabelle_elixir; see
AtpClient.Isabelle.
	LocalExec — a locally installed TPTP-compliant prover binary
(e.g. E, Vampire) invoked via System.cmd/3; see AtpClient.LocalExec.
Run scripts/build_eprover.sh to install E into priv/bin/.

Each backend reads its settings through AtpClient.Config, which layers
config/config.exs on top of the library defaults and lets per-call options
override everything. See the AtpClient.Config module docs for details.
Configuration
Settings are resolved from three sources, in increasing precedence:
	Library defaults (declared in AtpClient's mix.exs).
	Application environment (typically config/config.exs).
	Per-call keyword options passed to the relevant function.

Only the settings required by the backends you actually use need to be set.
# config/config.exs
import Config

config :atp_client, :sotptp,
  # The default points at tptp.org; override for a mirror or internal
  # deployment:
  url: "https://tptp.org/cgi-bin/SystemOnTPTPFormReply",
  default_time_limit_sec: 10

config :atp_client, :starexec,
  base_url: "https://starexec.example.org/starexec",
  username: System.get_env("STAREXEC_USER"),
  password: System.get_env("STAREXEC_PASS")

config :atp_client, :isabelle,
  host: "isabelle.example.org",
  port: 9999,
  password: System.get_env("ISABELLE_PASSWORD"),
  session: "HOL"

# Same-host setups need nothing more — `:local_dir` defaults to a
# subdirectory of `System.tmp_dir!/0`. Only set `:local_dir` and
# `:isabelle_dir` when the two sides see the directory under different
# paths (containers, Cygwin).

config :atp_client, :local_exec,
  binary: "eprover",
  args: ["--auto", "--tstp-format", "--cpu-limit=10"],
  cpu_timeout_s: 10
Any setting may be overridden for a single call:
AtpClient.Isabelle.query(theory, "Example", session: "Main", raw: true)
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        backends()

      


        Returns the modules implementing AtpClient.Backend. Iterate this in a
configuration UI to discover what's wireable without hard-coding the list.
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          @spec backends() :: [module()]


      


Returns the modules implementing AtpClient.Backend. Iterate this in a
configuration UI to discover what's wireable without hard-coding the list.
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Behaviour every backend implements so a UI (Smart Cell, Livebook, …) can
discover its configurable settings and probe reachability without
hard-coding per-backend knowledge.
Smart Cell sketch
for module <- AtpClient.backends() do
  %{
    key:    module.config_key(),
    label:  module.label(),
    fields: module.config_schema()
  }
end

# Once the user fills the form:
AtpClient.StarExec.verify(
  base_url: "https://...",
  username: "...",
  password: "..."
)
# => :ok | {:error, term}
verify/1 accepts the same keyword list every other backend call accepts,
so the cell can probe without first writing values into Application env.
Two error channels
query/2 returns either an AtpClient.ResultNormalization.atp_result/0
or an outer {:error, term()}. They mean different things and callers
usually want to route them differently:
	{:ok, szs_status} and {:error, failure} (from atp_result()) are
the classifier's verdict: the prover ran and returned an SZS
status the classifier could interpret, or produced output the
classifier could not parse. Failure atoms are enumerated in
AtpClient.ResultNormalization.failure_t/0 (:internal_error,
:input_error, {:prover_not_found, name},
{:unrecognized_output, raw}).
	{:error, term()} outside failure_t() is a transport /
session error: connection refused, HTTP status, session-open
failure, missing config, Isabelle "cannot load theory file", etc.
The shape is backend-specific and not exhaustively enumerated —
match {:error, _} as a catch-all after the classified branches.

A common Idiom:
case Backend.query(problem, opts) do
  {:ok, status}                 -> :prover_verdict
  {:error, {:prover_not_found, _}} -> :missing_binary
  {:error, {:unrecognized_output, _}} -> :bad_parse
  {:error, reason}              -> {:transport, reason}
end
Cancellation contract
Each backend treats the death of the process calling query/2 as a
request to abort. Implementations must (a) release external resources —
OS children, network connections, remote jobs — and (b) clean up state
held in helper processes. Death-as-cancellation is the only required
cancellation mechanism; backends may additionally expose explicit
handles, but they are not required to.
The intended use is Process.exit(task_pid, :kill) from a supervisor
task running query/2: the host kills the Task, the backend tears the
upstream work down, and no resource is left running.
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        config_key()

      


        Stable atom used in Application.get_env(:atp_client, key).



    


    
      
        config_schema()

      


        Returns the schema of configurable settings. The order is the order a UI
should render fields in; group with Field's :group to lay out sections.



    


    
      
        label()

      


        Human-friendly backend name.



    


    
      
        query(t, keyword)

      


        Runs problem (a TPTP-format string) against the backend with the given
opts and collapses everything to a single
AtpClient.ResultNormalization.atp_result/0.



    


    
      
        verify(keyword)

      


        Checks that opts are sufficient to reach the backend. Returns :ok on
success or {:error, reason} with a reason specific enough that the UI
can tell "wrong credentials" from "no route to host".
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          @callback config_key() :: AtpClient.Config.backend()


      


Stable atom used in Application.get_env(:atp_client, key).

  



  
    
      
    
    
      config_schema()



        
          
        

    

  


  

      

          @callback config_schema() :: [AtpClient.Config.Field.t()]


      


Returns the schema of configurable settings. The order is the order a UI
should render fields in; group with Field's :group to lay out sections.
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          @callback label() :: String.t()


      


Human-friendly backend name.

  



  
    
      
    
    
      query(t, keyword)



        
          
        

    

  


  

      

          @callback query(
  String.t(),
  keyword()
) :: AtpClient.ResultNormalization.atp_result() | {:error, term()}


      


Runs problem (a TPTP-format string) against the backend with the given
opts and collapses everything to a single
AtpClient.ResultNormalization.atp_result/0.
Each backend hides its own ceremony (session login/logout, prover
selection, theory-file bookkeeping) behind this call so a UI can dispatch
on backend module alone.

  



  
    
      
    
    
      verify(keyword)



        
          
        

    

  


  

      

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


      


Checks that opts are sufficient to reach the backend. Returns :ok on
success or {:error, reason} with a reason specific enough that the UI
can tell "wrong credentials" from "no route to host".
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Client for Isabelle servers, built on top of IsabelleClient from the
:isabelle_elixir package.
The Isabelle server cannot accept theory text over the wire — theories have
to live as .thy files on a filesystem that both the BEAM node running
AtpClient and the Isabelle server can see. This module handles the file
bookkeeping for you: you pass the theory body as a string, and it is written
into a configured shared directory before use_theories is invoked.
Configuration
config :atp_client, :isabelle,
  host: "isabelle.example.org",
  port: 9999,
  password: System.get_env("ISABELLE_PASSWORD"),
  session: "HOL"
When the BEAM and the Isabelle server run on the same host (the usual dev
setup) no further configuration is required — :local_dir defaults to a
subdirectory of System.tmp_dir!/0 and the library writes .thy files
there before asking Isabelle to load them. Pass theory text in, get
results back; the file bookkeeping is hidden.
Zero-config: isabelle on $PATH
If the isabelle executable is discoverable (either on $PATH or via the
ISABELLE_TOOL environment variable), the bundled :isabelle_elixir
package can spin up a local resident server on demand. This removes any
need to configure host/port/password by hand:
# Start a throwaway server (uses `isabelle` from $PATH).
{:ok, server} = IsabelleClient.start_server()

opts = [host: server.host, port: server.port, password: server.password]

{:ok, session} = AtpClient.Isabelle.open_session(opts)
{:ok, :theorem} =
  AtpClient.Isabelle.prove_theory(session, ~S"""
  lemma "P \<or> \<not> P" by auto
  """, "Example")
:ok = AtpClient.Isabelle.close_session(session)

# When you're done, stop the server:
IsabelleClient.Server.kill(server.name)
A minimal config/config.exs reduces the per-call opts to nothing —
after the one-time start_server/0 call, put the returned coordinates
into the application env once and forget about them.
Paths: local_dir vs. isabelle_dir
Only relevant when the BEAM node and the Isabelle server see the shared
directory under different paths. In that case set both explicitly:
config :atp_client, :isabelle,
  local_dir: "/shared/problems",
  isabelle_dir: "/data/problems"
The two common cases:
	Containers: BEAM writes to /shared/problems inside its container;
the Isabelle server container has the same volume mounted at
/data/problems.
	Windows + Cygwin: BEAM on Windows sees C:/Users/you/thy; Isabelle
started from a Cygwin shell sees the same directory as
/cygdrive/c/Users/you/thy.

Paths given via isabelle_dir are passed through verbatim — the library does
not try to translate Windows paths to POSIX or vice-versa. When unset,
:isabelle_dir defaults to :local_dir.
Example
Pass a full theory or just the body — bare text is automatically wrapped in
theory <name> imports Main begin ... end:
# Full theory
theory = ~S"""
theory Example imports Main begin
lemma "P \<or> \<not> P" by auto
end
"""

# Or just the body (equivalent)
body = ~S"""
lemma "P \<or> \<not> P" by auto
"""

# Recommended: open a session and drive it directly. `prove_theory/4`
# returns the single-wrapped `atp_result()` shape every other backend
# already uses.
{:ok, session} = AtpClient.Isabelle.open_session()
{:ok, :theorem} = AtpClient.Isabelle.prove_theory(session, theory, "Example")
{:ok, :theorem} = AtpClient.Isabelle.prove_theory(session, body, "Example")
:ok = AtpClient.Isabelle.close_session(session)
The single-shot query/3 (session-less) is deprecated but still around
for callers that predate 0.6.0 — see the "Deprecations" section below.
For a single-shot TPTP/THF problem collapsed to one verdict, use query/2
(the AtpClient.Backend entry point); for per-lemma results, use
query_tptp/2.
Submitting TPTP/THF problems
query_tptp/2 and prove_tptp/3 accept a TPTP/THF problem string and
route it through IsabelleClient.TPTP.isabellize_theory/1 before handing
it to the per-lemma path. The bundled TPTP.thy support theory is copied
into :local_dir on first use, and the generated theory imports it with
unbundle from_TPTP active:
problem = ~S"""
thf(p_type, type, p: $i > $o).
thf(g, conjecture, ! [X: $i]: (p @ X | ~ (p @ X))).
"""

{:ok, lemma_results} = AtpClient.Isabelle.query_tptp(problem)
Lemma names propagate from TPTP formula names. Line numbers are not
exposed — they would refer to the generated theory, not the input TPTP
source. Match on :name for UI attribution.
Cancellation
Death of the process calling query/2, query_tptp/2, or any of the
session helpers is the abort signal. The session is owned by an internal
GenServer that monitors the caller; on caller :DOWN it stops the
underlying IsabelleClient.Shared, which closes the TCP socket to the
Isabelle server. Closing the socket while a
use_theories task is in flight aborts that task on the server side —
per the Isabelle protocol, the running check is dropped along with the
session.
IsabelleClient does not currently expose a way to cancel a single
in-flight task while keeping the session open, so cancelled calls pay
the session-start cost again on the next request (typically a few
seconds for HOL, longer for larger sessions). Callers that need to
cancel cheaply should keep the volume of cancelled work small or open
multiple sessions in parallel.
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    Types
  


    
      
        legacy_result()

      


        Legacy shape returned by the deprecated query/3 only: the non-raw path
wraps the normalized ATP result in an extra :ok, so success reads
{:ok, {:ok, :theorem}}. Preserved verbatim for callers that predate the
0.6.0 unwrap (notably code samples in the AtpClient paper). Prefer
prove_theory/4 / query_lemmas/3 / query_tptp/2 in new code.



    


    
      
        result()

      


        The result of a call to prove_theory/4
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        close_session(session)

      


        Stops the active Isabelle session and shuts down the underlying
IsabelleClient.Shared GenServer, closing its TCP socket.



    


    
      
        open_session(opts \\ [])

      


        Connects to the Isabelle server, starts a session (typically HOL or Main),
and returns a Session handle.



    


    
      
        prove_lemmas(session, theory_text, theory_name, opts \\ [])

      


        Like prove_theory/4, but returns one result per lemma instead of a single
consolidated result.



    


    
      
        prove_theory(session, theory_text, theory_name, opts \\ [])

      


        Writes theory_text to <local_dir>/<theory_name>.thy, asks the Isabelle
server to process it in the given session, and blocks until the task finishes
or fails.



    


    
      
        prove_tptp(session, problem, opts \\ [])

      


        Like prove_lemmas/4, but takes a TPTP/THF problem string instead of an
Isabelle theory.



    


    
      
        query(problem, opts \\ [])

      


        Behaviour entry point: proves problem (a TPTP-format string) and
collapses the per-lemma results from query_tptp/2 into a single
AtpClient.ResultNormalization.atp_result/0.



    


    
      
        query(theory_text, theory_name, opts)

          deprecated

      


        Deprecated. Opens a session, calls prove_theory/4, closes the
session, and returns the historical double-wrapped shape
({:ok, atp_result()} in non-raw mode — success reads
{:ok, {:ok, :theorem}}).



    


    
      
        query_lemmas(theory_text, theory_name, opts \\ [])

      


        Convenience wrapper: opens a session, calls prove_lemmas/4, and
unconditionally closes the session afterwards (even on error).



    


    
      
        query_tptp(problem, opts \\ [])

      


        Convenience wrapper: opens a session, calls prove_tptp/3, and
unconditionally closes the session afterwards (even on error).



    





      


      
        Types


        


  
    
      
    
    
      legacy_result()



        
          
        

    

  


  

      

          @type legacy_result() ::
  {:ok, AtpClient.ResultNormalization.atp_result()}
  | {:ok, map()}
  | {:error, term()}


      


Legacy shape returned by the deprecated query/3 only: the non-raw path
wraps the normalized ATP result in an extra :ok, so success reads
{:ok, {:ok, :theorem}}. Preserved verbatim for callers that predate the
0.6.0 unwrap (notably code samples in the AtpClient paper). Prefer
prove_theory/4 / query_lemmas/3 / query_tptp/2 in new code.

  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() ::
  {:ok, AtpClient.ResultNormalization.szs_status()}
  | {:ok, map()}
  | {:error, term()}


      


The result of a call to prove_theory/4:
	{:ok, szs_status} — the classified SZS verdict (default mode). Matches
the shape every other backend returns from its query/2 entry point;
	{:ok, payload_map} — when :raw is true, the full use_theories
payload (a map with "nodes", "errors", "ok", …) returned by the
Isabelle server;
	{:error, {:isabelle_failed, payload, notes}} when the server reports a
FAILED message for the task (e.g. a theory file that Isabelle could not
load). notes is the list of intermediate NOTE payloads accumulated by
IsabelleClient.Task before the failure;
	{:error, {:isabelle_failed, payload, hints}} — same shape, but with
hints carrying diagnostic suggestions and the local_dir /
isabelle_dir actually used. Currently emitted when the server reports
"Cannot load theory file";
	other {:error, reason} for connection, session-start, and I/O issues.


  


        

      

      
        Functions


        


  
    
      
    
    
      close_session(session)



        
          
        

    

  


  

      

          @spec close_session(AtpClient.Isabelle.Session.t()) :: :ok


      


Stops the active Isabelle session and shuts down the underlying
IsabelleClient.Shared GenServer, closing its TCP socket.

  



    

  
    
      
    
    
      open_session(opts \\ [])



        
          
        

    

  


  

      

          @spec open_session(keyword()) ::
  {:ok, AtpClient.Isabelle.Session.t()} | {:error, term()}


      


Connects to the Isabelle server, starts a session (typically HOL or Main),
and returns a Session handle.
The handle is backed by a private owner process that holds the link to
IsabelleClient.Shared for you, so callers do not need to trap
exits: a failed connection surfaces as {:error, reason} and a later
crash of the Shared process surfaces as a :DOWN if the caller
monitors AtpClient.Isabelle.Session.client/1. The owner is also
caller-monitored, so if the caller dies the session is shut down
cleanly instead of orphaning a remote Isabelle session.
The caller is still responsible for eventually passing the handle to
close_session/1 under normal control flow.
Options
	:host, :port, :password — override config;
	:session — name of the Isabelle session to start (default from config,
typically "HOL");
	:session_start_timeout_ms — how long to wait for the initial
session_start to complete (default 120_000).


  



    

  
    
      
    
    
      prove_lemmas(session, theory_text, theory_name, opts \\ [])



        
          
        

    

  


  

      

          @spec prove_lemmas(AtpClient.Isabelle.Session.t(), String.t(), String.t(), keyword()) ::
  {:ok, [AtpClient.ResultNormalization.lemma_result()]} | {:error, term()}


      


Like prove_theory/4, but returns one result per lemma instead of a single
consolidated result.
Calls prove_theory/4 internally with raw: true and parses the payload via
AtpClient.ResultNormalization.per_lemma_results/3. Returns
{:ok, [lemma_result]} for a finished task, where entries follow the order
of the lemma <name>: declarations in the input body:
%{
  name:   String.t(),                # lemma name from the body
  result: {:ok, :theorem} | {:ok, :counter_satisfiable} | {:ok, :satisfiable}
        | {:ok, :gave_up} | {:ok, :timeout} | {:ok, :memory_out}
}
Unnamed lemma "…" by … declarations are not represented in the result —
the classifier buckets messages by lemma name extracted from the body.
Returns {:error, term()} for connection failures and for tasks that fail
before producing any messages (e.g. unreadable theory files).
Options
Same as prove_theory/4 except :raw, which is always overridden.

  



    

  
    
      
    
    
      prove_theory(session, theory_text, theory_name, opts \\ [])



        
          
        

    

  


  

      

          @spec prove_theory(AtpClient.Isabelle.Session.t(), String.t(), String.t(), keyword()) ::
  result()


      


Writes theory_text to <local_dir>/<theory_name>.thy, asks the Isabelle
server to process it in the given session, and blocks until the task finishes
or fails.
If theory_text does not begin with theory, it is automatically wrapped:
theory <theory_name> imports <imports> begin
<theory_text>
end
By default the result is classified by
AtpClient.ResultNormalization.interpret_isabelle_result/1 and returned as
{:ok, szs_status} — the same shape every other backend produces from its
query/2 entry point. Pass raw: true to get back the full use_theories
payload (a map with "nodes", "ok", "errors", …) as {:ok, map()}.
Options
	:raw — return {:ok, payload_map} instead of {:ok, szs_status}
(default false);
	:imports — session/theory to import when auto-wrapping (default "Main");
	:use_theories_timeout_ms — overall deadline for the task (default from
config, 120_000).

Examples
# Non-raw: single-wrap SZS verdict.
{:ok, :theorem} =
  AtpClient.Isabelle.prove_theory(session, "lemma p: True by auto\n", "P")

# Raw: full server payload.
{:ok, %{"nodes" => _, "ok" => true}} =
  AtpClient.Isabelle.prove_theory(session, "lemma p: True by auto\n",
    "P", raw: true)

  



    

  
    
      
    
    
      prove_tptp(session, problem, opts \\ [])



        
          
        

    

  


  

      

          @spec prove_tptp(AtpClient.Isabelle.Session.t(), String.t(), keyword()) ::
  {:ok, [AtpClient.ResultNormalization.lemma_result()]} | {:error, term()}


      


Like prove_lemmas/4, but takes a TPTP/THF problem string instead of an
Isabelle theory.
The problem is converted to an Isabelle theory body via
IsabelleClient.TPTP.isabellize_theory/1, which maps thf(name, axiom, …)
to axiomatization, thf(name, type, …) to consts/typedecl/
type_synonym, and thf(name, theorem|conjecture, …) to lemma. The
generated body is preceded by unbundle from_TPTP so that the TPTP/THF
notation parses inside Isabelle, then handed to prove_lemmas/4 with
imports: "TPTP".
The bundled TPTP.thy support theory is copied into the configured
:local_dir on first use so Isabelle's loader can resolve
imports "TPTP" from the generated theory file. Existing files are not
overwritten.
Result attribution
Entries in the returned lemma_result() list follow the order of the
thf(…, conjecture, …) declarations in the input problem and carry the
TPTP formula name as :name. Line numbers are intentionally not
exposed: they would refer to the generated theory body rather than the
caller's TPTP source.
Options
Same as prove_lemmas/4, plus:
	:theory_name — name to use for the generated Isabelle theory
(default: a content-derived AtpClient_<hash> string). Useful for
stable filenames across runs.
	:proof_method — Isabelle tactic appended to each generated lemma
(default "by auto"). The isabellizer emits lemma declarations
without proofs, which Isabelle treats as unfinished goals; a tactic
must be supplied for the goal to close (or be withdrawn). Pass
"by metis" for first-order portfolio reasoning, or
"sledgehammer nitpick oops" to probe both proof and
countersatisfiability; the latter relies on the per-lemma classifier
recognising sledgehammer's "found a proof" and nitpick's verdicts
directly, so oops is fine — {:ok, :theorem} /
{:ok, :counter_satisfiable} / {:ok, :satisfiable} come from the
tool messages, not from a theorem name: completion.

Errors
	{:error, {:tptp_thy_copy_failed, reason}} — could not place
TPTP.thy next to the generated theory in :local_dir;
	{:error, {:tptp_parse, message}} — isabellize_theory/1 raised
(the parser is tolerant by design, so this should be rare);
	everything prove_lemmas/4 can return.


  



    

  
    
      
    
    
      query(problem, opts \\ [])



        
          
        

    

  


  

      

          @spec query(
  String.t(),
  keyword()
) :: AtpClient.ResultNormalization.atp_result() | {:error, term()}


      


Behaviour entry point: proves problem (a TPTP-format string) and
collapses the per-lemma results from query_tptp/2 into a single
AtpClient.ResultNormalization.atp_result/0.
Aggregation is weakest-link: any non-{:ok, :theorem} entry wins, so the
unified result only reads {:ok, :theorem} when every isabellized lemma
was discharged. Callers that need per-lemma detail should use
query_tptp/2 directly.

  



  
    
      
    
    
      query(theory_text, theory_name, opts)



        
          
        

    

  


    
      This function is deprecated. Use prove_theory/4 with an open session, or query_lemmas/3 / query_tptp/2 for one-shot calls. See @typedoc for `legacy_result` for the double-wrap this function preserves..
    


  

      

          @spec query(String.t(), String.t(), keyword()) :: legacy_result()


      


Deprecated. Opens a session, calls prove_theory/4, closes the
session, and returns the historical double-wrapped shape
({:ok, atp_result()} in non-raw mode — success reads
{:ok, {:ok, :theorem}}).
Preserved verbatim so callers that predate the 0.6.0 unwrap keep
working (in particular, the code samples in the AtpClient paper).
New code should call one of:
	prove_theory/4 with a session you own — returns {:ok, szs_status()}
(single-wrap), matching every other backend;
	query_lemmas/3 for a one-shot theory with per-lemma results;
	query_tptp/2 for a TPTP/THF problem;
	query/2 (AtpClient.Backend entry point) for a TPTP/THF problem
collapsed to a single verdict.

opts must be passed explicitly (use [] for none) — a default value
would shadow query/2 from AtpClient.Backend.

  



    

  
    
      
    
    
      query_lemmas(theory_text, theory_name, opts \\ [])



        
          
        

    

  


  

      

          @spec query_lemmas(String.t(), String.t(), keyword()) ::
  {:ok, [AtpClient.ResultNormalization.lemma_result()]} | {:error, term()}


      


Convenience wrapper: opens a session, calls prove_lemmas/4, and
unconditionally closes the session afterwards (even on error).

  



    

  
    
      
    
    
      query_tptp(problem, opts \\ [])



        
          
        

    

  


  

      

          @spec query_tptp(
  String.t(),
  keyword()
) :: {:ok, [AtpClient.ResultNormalization.lemma_result()]} | {:error, term()}


      


Convenience wrapper: opens a session, calls prove_tptp/3, and
unconditionally closes the session afterwards (even on error).

  


        

      


  

    
AtpClient.Isabelle.Session 
    



      
Opaque handle for an open Isabelle server session.
Wraps a IsabelleClient.Shared GenServer PID — which owns the underlying
TCP socket, the active Isabelle session, and routes async task messages so
multiple concurrent callers can share it safely — together with the resolved
configuration the session was opened with, so follow-up calls can pick up
the same local_dir / isabelle_dir without being passed them again.
Construct only via AtpClient.Isabelle.open_session/1; tear down via
AtpClient.Isabelle.close_session/1. The struct's field names and
shapes are not part of the public contract — access via . from
outside this module is a dialyzer opacity violation, use
client/1, owner/1, config/1 instead.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        client(session)

      


        Returns the underlying IsabelleClient.Shared GenServer pid — the one
that owns the TCP socket and routes async task messages.



    


    
      
        config(session)

      


        Returns the resolved config the session was opened with — used by
follow-up prove_* calls so the caller doesn't have to re-supply
:local_dir, :isabelle_dir, and friends on every request.



    


    
      
        new(client, owner, config)

      


        Constructs a Session from its component pids and the resolved config.
Internal — called only from AtpClient.Isabelle.open_session/1.



    


    
      
        owner(session)

      


        Returns the pid of the private owner process that isolates the
Shared process's link from the caller. Used by close_session/1 and
by tests that need to monitor the session's teardown lifecycle.
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          @opaque t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      client(session)



        
          
        

    

  


  

      

          @spec client(t()) :: pid()


      


Returns the underlying IsabelleClient.Shared GenServer pid — the one
that owns the TCP socket and routes async task messages.

  



  
    
      
    
    
      config(session)



        
          
        

    

  


  

      

          @spec config(t()) :: keyword()


      


Returns the resolved config the session was opened with — used by
follow-up prove_* calls so the caller doesn't have to re-supply
:local_dir, :isabelle_dir, and friends on every request.

  



  
    
      
    
    
      new(client, owner, config)



        
          
        

    

  


  

      

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


      


Constructs a Session from its component pids and the resolved config.
Internal — called only from AtpClient.Isabelle.open_session/1.

  



  
    
      
    
    
      owner(session)



        
          
        

    

  


  

      

          @spec owner(t()) :: pid()


      


Returns the pid of the private owner process that isolates the
Shared process's link from the caller. Used by close_session/1 and
by tests that need to monitor the session's teardown lifecycle.

  


        

      


  

    
AtpClient.LocalExec 
    



      
Backend that invokes a locally installed, TPTP-compliant prover via
Port.open/2 and normalizes its stdout through
AtpClient.ResultNormalization.interpret_result/1.
No authentication, no polling: the prover runs to completion (or until one of
the two timeouts fires) and the captured stdout is classified by the same
SZS-aware classifier used for the SystemOnTPTP and StarExec backends.
Cancellation
The prover is run through a port owned by the calling process. On port
close, the BEAM closes stdio pipes but does not signal the OS child.
A guardian process monitors the caller and issues SIGKILL to the OS child
if the caller dies (Process.exit/2, Task.shutdown/2, or any other
linked termination) before the prover returns. The wall-clock timeout uses
the same mechanism.
Process-group cleanup is not performed: SIGKILL reaches only the direct
child, so a prover that forks helper subprocesses may leak them. This is
rare in the TPTP ecosystem and is left for a follow-up.
Two-layered timeout
Two independent timeouts protect the caller from a wedged prover:
	The prover-side CPU limit (:cpu_timeout_s) is passed to the prover
via the configured :args. A prover that honors it (E's --cpu-limit,
Vampire's -t, …) will exit cleanly and emit a real SZS status line
— the classifier maps e.g. SZS status Timeout to {:ok, :timeout}
and SZS status MemoryOut to {:ok, :memory_out}. The status atom
reflects what the prover reported, not a generic timeout.
	The wall-clock timeout (:wall_timeout_ms) is enforced on the BEAM
side: when it fires, the guardian sends SIGKILL to the OS child and the
result is normalised to {:ok, :timeout} — the wall-clock kill does not
produce a prover SZS line, so only :timeout can be returned on that
path.

By default :wall_timeout_ms is (cpu_timeout_s + 10) * 1000, leaving the
prover ten extra seconds to flush its SZS status line before the kill.
Configuration
config :atp_client, :local_exec,
  binary: "eprover",       # required; resolved with System.find_executable/1
  args: ["--auto", "--tstp-format"],
  cpu_timeout_s: 30,
  wall_timeout_ms: 45_000  # optional; computed from cpu_timeout_s if unset
Any setting may be overridden per call:
AtpClient.LocalExec.query(problem, binary: "vampire", args: ["--mode", "casc"])
Absolute paths are accepted verbatim; otherwise the binary is looked up on
PATH via System.find_executable/1 and {:error, {:prover_not_found, name}}
is returned when missing.
Building the args
LocalExec appends the problem file path as the last positional argument
to the configured :args. Provers that take the file path elsewhere should
embed the literal "{{problem}}" placeholder in :args; it is substituted
with the temp file path before invocation and suppresses the default append.
args: ["--input-file={{problem}}", "--cpu-limit=60"]

      


      
        Summary


  
    Types
  


    
      
        result()

      


        Same as AtpClient.ResultNormalization.atp_result/0, with one extra
failure shape specific to LocalExec



    





  
    Functions
  


    
      
        query(problem, opts \\ [])

      


        Runs the configured prover against problem (a TPTP problem in a string)
and returns the normalized result.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: AtpClient.ResultNormalization.atp_result() | {:error, term()}


      


Same as AtpClient.ResultNormalization.atp_result/0, with one extra
failure shape specific to LocalExec:
	{:error, {:prover_not_found, name}} — System.find_executable/1
returned nil for the configured :binary.

Both the prover-side CPU limit and the BEAM-side wall-clock kill surface
as {:ok, :timeout}; see "Two-layered timeout" in the module doc.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      query(problem, opts \\ [])



        
          
        

    

  


  

      

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


      


Runs the configured prover against problem (a TPTP problem in a string)
and returns the normalized result.
See the module doc for the option list. All keys may also be set per-call:
	:binary (required) — the prover executable name or an absolute path;
	:args — extra arguments to pass before the problem file path
(default []). Embed "{{problem}}" to control where the file path is
inserted; otherwise it is appended last;
	:cpu_timeout_s — CPU limit hint reported to callers and used to derive
the default wall-clock timeout (default 60). LocalExec does not
inject a --cpu-limit flag for you — encode that in :args so each
prover gets the flag spelling it understands;
	:wall_timeout_ms — BEAM-side wall-clock kill (default
(cpu_timeout_s + 10) * 1000);
	:raw — when true, skip interpret_result/1 and return
{:ok, captured_stdout} so the caller can inspect the prover's raw
output. The AtpClient.Backend behaviour's query/2 entry point always
passes raw: false so the unified contract always returns an
atp_result().


  


        

      


  

    
AtpClient.StarExec 
    



      
Client for self-hosted StarExec instances.
StarExec is primarily a web application backed by Tomcat, and its
programmatic surface is the same set of URLs that the web UI talks to.
This module authenticates against that surface and exposes the subset of
operations needed to submit benchmarks to pre-configured solvers, poll for
completion, and fetch solver output.
Assumptions
The standard StarExec deployment exposes:
	Tomcat form-based authentication at /starexec/j_security_check
with the j_username and j_password fields;
	A JSON job endpoint at /services/details/job/{job_id} returning the
Gson form of org.starexec.data.to.Job (used to detect completion);
	A ZIP download of all pair stdouts at
/secure/download?type=j_outputs&id={job_id}.

All of these paths are configurable; see AtpClient.Config.
Because StarExec's job-creation form accepts a large number of fields and
the exact set varies by release, create_job/3 is kept minimal and
deliberately flexible — consumers pass the multipart form fields their
instance expects, and this module handles authentication and session
cookies around the call.
Example
{:ok, session} = AtpClient.StarExec.login()
{:ok, job_info} = AtpClient.StarExec.get_job(session, 1234)
:ok = AtpClient.StarExec.logout(session)
Configuration
config :atp_client, :starexec,
  base_url: "https://starexec.example.org",
  username: "me",
  password: System.get_env("STAREXEC_PASS")
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        benchmark_id()

      


    


    
      
        job_id()

      


    


    
      
        space_id()

      


    





  
    Functions
  


    
      
        create_job(session, fields, opts \\ [])

      


        Creates a new StarExec job and returns the numeric job id.



    


    
      
        delete_job(session, job_id, opts \\ [])

      


        Asks the StarExec instance to delete the given job, freeing the remote
compute slot. Used by wait_for_job/3 and prove/3 to release resources
when the calling process is cancelled.



    


    
      
        get_job(session, job_id, opts \\ [])

      


        Retrieves the JSON status of a StarExec job.



    


    
      
        get_job_output(session, job_id, opts \\ [])

      


        Downloads the per-pair stdout archive ("j_outputs") for a finished job.
StarExec has no JSON endpoint that returns a single pair's stdout in
isolation; the official StarexecCommand CLI uses this download path
instead, and it works without knowing the pair ids.



    


    
      
        list_space_benchmarks(session, space_id, opts \\ [])

      


        Lists every benchmark in space_id.



    


    
      
        login(opts \\ [])

      


        Authenticates against the configured StarExec instance and returns a
Session holding the session cookies needed for subsequent requests.



    


    
      
        logout(session, opts \\ [])

      


        Terminates a StarExec session. Errors during logout are returned but are
usually safe to ignore.



    


    
      
        prove(session, problem_text, opts \\ [])

      


        End-to-end: upload problem_text as a fresh benchmark, run it against the
configured solver, wait for completion, and return the normalized result.



    


    
      
        request(session, method, path, opts \\ [])

      


        Low-level helper: issue an HTTP request against session.base_url carrying
the session cookies. Consumers can use this to reach StarExec endpoints
that are not yet wrapped by this module.



    


    
      
        upload_benchmark(session, space_id, problem_text, opts \\ [])

      


        Uploads a single TPTP problem to a StarExec space and returns the
benchmark's filename.



    


    
      
        wait_for_benchmark(session, space_id, name, opts \\ [])

      


        Polls list_space_benchmarks/3 until a benchmark named name appears, then
returns its id. Fails with {:error, :timeout} if the benchmark has not
appeared within :timeout_ms (default 60 s).



    


    
      
        wait_for_job(session, job_id, opts \\ [])

      


        Polls get_job/3 until the returned JSON reports that the job is complete
or the per-call :timeout_ms elapses.
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          @type benchmark_id() :: pos_integer()


      



  



  
    
      
    
    
      job_id()



        
          
        

    

  


  

      

          @type job_id() :: non_neg_integer() | String.t()
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          @type space_id() :: pos_integer()
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          @spec create_job(AtpClient.StarExec.Session.t(), map(), keyword()) ::
  {:ok, job_id()} | {:error, term()}


      


Creates a new StarExec job and returns the numeric job id.
The fields map is sent as the form body and must contain everything the
deployment's /secure/add/job handler expects. A typical field set includes
"name", "desc", "queue", "sid" (space id), "cpuTimeout",
"wallclockTimeout", "benchProcess", "traversal", plus any
solver/benchmark selection fields. Refer to your StarExec instance's form
for the authoritative list.
StarExec replies to a successful submission with a 302 to
/secure/details/job.jsp?id=<n>; this function parses <n> out of the
Location header for you. For richer diagnostics on non-redirect responses,
the error tuple carries the raw status and any StarExec
STATUS_MESSAGE_STRING cookie value.
Return
	{:ok, job_id} on a 302/303 with a parsable id
(STAREXEC_URL/secure/details/job.jsp?id=<n> or /jobs/<n>);
	{:error, {:create_job_failed, %{status: status, message: msg | nil}}}
on a non-redirect response — msg is the STATUS_MESSAGE_STRING
cookie value if set (StarExec's own validation message);

	{:error, {:no_job_id, location}} if the redirect landed but the
Location header didn't match a known job-id pattern;
	anything request/4 can propagate.

Callers that want the raw response can use the low-level request/4
helper directly.

  



    

  
    
      
    
    
      delete_job(session, job_id, opts \\ [])



        
          
        

    

  


  

      

          @spec delete_job(AtpClient.StarExec.Session.t(), job_id(), keyword()) ::
  :ok | {:error, term()}


      


Asks the StarExec instance to delete the given job, freeing the remote
compute slot. Used by wait_for_job/3 and prove/3 to release resources
when the calling process is cancelled.
StarExec's delete endpoint (POST /starexec/services/delete/job) expects
the job id(s) in the selectedIds[] form field; the underlying servlet
flips the deleted column synchronously and then queues the on-disk
cleanup off-thread, so a 200 response is returned quickly even for large
jobs.
The endpoint path is configurable via :delete_job_path for older
StarExec instances that mount it elsewhere.

  



    

  
    
      
    
    
      get_job(session, job_id, opts \\ [])



        
          
        

    

  


  

      

          @spec get_job(AtpClient.StarExec.Session.t(), job_id(), keyword()) ::
  {:ok, map()} | {:error, term()}


      


Retrieves the JSON status of a StarExec job.

  



    

  
    
      
    
    
      get_job_output(session, job_id, opts \\ [])



        
          
        

    

  


  

      

          @spec get_job_output(AtpClient.StarExec.Session.t(), job_id(), keyword()) ::
  {:ok, binary()} | {:error, term()}


      


Downloads the per-pair stdout archive ("j_outputs") for a finished job.
StarExec has no JSON endpoint that returns a single pair's stdout in
isolation; the official StarexecCommand CLI uses this download path
instead, and it works without knowing the pair ids.
Returns the raw ZIP bytes. Use :zip.extract(bytes, [:memory]) (Erlang
stdlib) to read the individual stdout files out of the archive.

  



    

  
    
      
    
    
      list_space_benchmarks(session, space_id, opts \\ [])



        
          
        

    

  


  

      

          @spec list_space_benchmarks(AtpClient.StarExec.Session.t(), space_id(), keyword()) ::
  {:ok, [%{id: benchmark_id(), name: String.t()}]} | {:error, term()}


      


Lists every benchmark in space_id.
StarExec's REST surface for this is a DataTables-style endpoint that
returns each row as [anchor_html, type_html]; this function parses the
anchor to recover the structured [%{id: …, name: …}] we want.

  



    

  
    
      
    
    
      login(opts \\ [])



        
          
        

    

  


  

      

          @spec login(keyword()) :: {:ok, AtpClient.StarExec.Session.t()} | {:error, term()}


      


Authenticates against the configured StarExec instance and returns a
Session holding the session cookies needed for subsequent requests.
Options
	:base_url, :username, :password — override configuration;
	:login_path — override the auth endpoint (default
/starexec/j_security_check);
	:request_timeout_ms.


  



    

  
    
      
    
    
      logout(session, opts \\ [])



        
          
        

    

  


  

      

          @spec logout(
  AtpClient.StarExec.Session.t(),
  keyword()
) :: :ok | {:error, term()}


      


Terminates a StarExec session. Errors during logout are returned but are
usually safe to ignore.

  



    

  
    
      
    
    
      prove(session, problem_text, opts \\ [])



        
          
        

    

  


  

      

          @spec prove(AtpClient.StarExec.Session.t(), binary(), keyword()) ::
  AtpClient.ResultNormalization.atp_result() | {:error, term()}


      


End-to-end: upload problem_text as a fresh benchmark, run it against the
configured solver, wait for completion, and return the normalized result.
This is the "single shot" entry point that mirrors the other backends'
prove/2-style helpers. It is implemented purely in terms of the lower-level
functions in this module, so anything it does can be done by hand for
finer control.
Required options
	:space_id — target StarExec space (used for both the upload and the
job).
	:solver_cfg_id — solver configuration id (not solver id).

Common options
	:queue_id (default from config; 1 if unset) — worker queue id.
	:cpu_timeout_s (default from config; 60 if unset).
	:wallclock_timeout_s (default cpu_timeout_s * 2).
	:benchmark_type (default 1).
	:timeout_ms — wall-clock budget for the whole pipeline; passed to
both wait_for_benchmark/4 and wait_for_job/3.
	:raw — when true, skip interpret_result/1 and return the
fetched solver output string as {:ok, stdout}.

All other StarExec options (:base_url, :username, :password, …) are
consumed by request/4 as usual.

  



    

  
    
      
    
    
      request(session, method, path, opts \\ [])



        
          
        

    

  


  

      

          @spec request(AtpClient.StarExec.Session.t(), atom(), String.t(), keyword()) ::
  {:ok, Req.Response.t()} | {:error, term()}


      


Low-level helper: issue an HTTP request against session.base_url carrying
the session cookies. Consumers can use this to reach StarExec endpoints
that are not yet wrapped by this module.
Supported options include anything Req.request/1 accepts, plus
:request_timeout_ms which is translated to :receive_timeout.

  



    

  
    
      
    
    
      upload_benchmark(session, space_id, problem_text, opts \\ [])



        
          
        

    

  


  

      

          @spec upload_benchmark(
  AtpClient.StarExec.Session.t(),
  space_id(),
  binary(),
  keyword()
) ::
  {:ok, String.t()} | {:error, term()}


      


Uploads a single TPTP problem to a StarExec space and returns the
benchmark's filename.
StarExec accepts only archives (.zip / .tar / .tgz) at the benchmark upload
endpoint, so this function wraps problem_text in an in-memory ZIP whose
sole entry is the new benchmark file. The benchmark's name inside StarExec
becomes the entry's filename (returned as {:ok, name} for use with
wait_for_benchmark/4).
The upload is processed asynchronously on the server, so this function
returns as soon as the request is accepted. Use wait_for_benchmark/4
(or prove/3, which composes both) to obtain the new benchmark id once
StarExec has finished extracting and validating it.
Options
	:name — base name (without .p) for the uploaded file. Defaults to
a random UUID-ish string so concurrent uploads don't collide.
	:benchmark_type — benchmark processor id. Defaults to 1
(StarExec's "no type" processor), which accepts any text.
	:request_timeout_ms.

Examples
{:ok, name} = AtpClient.StarExec.upload_benchmark(session, 42,
  "fof(c, conjecture, $true).", name: "smoke")
# name is "smoke.p", ready to hand to wait_for_benchmark/4.

  



    

  
    
      
    
    
      wait_for_benchmark(session, space_id, name, opts \\ [])



        
          
        

    

  


  

      

          @spec wait_for_benchmark(
  AtpClient.StarExec.Session.t(),
  space_id(),
  String.t(),
  keyword()
) ::
  {:ok, benchmark_id()} | {:error, term()}


      


Polls list_space_benchmarks/3 until a benchmark named name appears, then
returns its id. Fails with {:error, :timeout} if the benchmark has not
appeared within :timeout_ms (default 60 s).

  



    

  
    
      
    
    
      wait_for_job(session, job_id, opts \\ [])



        
          
        

    

  


  

      

          @spec wait_for_job(AtpClient.StarExec.Session.t(), job_id(), keyword()) ::
  {:ok, map()} | {:error, term()}


      


Polls get_job/3 until the returned JSON reports that the job is complete
or the per-call :timeout_ms elapses.
"Complete" is defined as a completed field equal to the totalJobPairs
field (or a jobComplete flag being truthy). The exact JSON shape depends
on the StarExec version; if it differs on your deployment, pass a custom
predicate via :complete_fun, which receives the decoded job map and
returns a boolean.
Cancellation
This call installs a small helper process that monitors the calling
process. If the caller dies (Process.exit, Task.shutdown, …) while
the job is still running, the helper issues delete_job/3 so the remote
StarExec job does not run to completion on the cluster. If the job has
already reached a terminal state (complete_fun.(info) is true) by the
time the caller dies, the delete_job request is skipped.

  


        

      


  

    
AtpClient.StarExec.Session 
    



      
An authenticated StarExec session.
Created by AtpClient.StarExec.login/1. The struct holds the cookies
returned by Tomcat's form auth (typically JSESSIONID) and the base URL
those cookies are valid for, so they can be attached to every follow-up
request without going through a cookie jar.
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          @type t() :: %AtpClient.StarExec.Session{
  base_url: String.t(),
  cookies: %{optional(String.t()) => String.t()},
  opts: keyword()
}


      



  


        

      


  

    
AtpClient.SystemOnTptp 
    



      
Public tptp.org HTTP form API; see query_system/3 and query_all_systems/2.
Configuration
config :atp_client, :sotptp,
  url: "tptp.example.org/SystemOnTPTPFormReply",
  auto_refresh: true,
  refresh_timeout_ms: 100_000,
  default_time_limit_sec: 10
Example
thf_problem = """
thf(conj,conjecture,
  ![X: $o]: (X | ~X)
).
"""

# system IDs returned by list_provers/0, e.g. "Vampire-FMo---5.0.1"
{:ok, result} = AtpClient.SystemOnTptp.query_system(thf_problem, "Vampire-FMo---5.0.1")
# => {:ok, :theorem}
Cancellation
SystemOnTPTP exposes no remote cancellation endpoint — the form submits a
problem and the server runs the prover to its TimeLimit, returning the
prover stdout in the HTTP response. When the calling BEAM process dies
the in-flight Req/Finch request errors out and the connection slot is
released, but the remote prover continues to its TimeLimit. The
only server-side bound on cancelled work is the :time_limit_sec option
passed to query_system/3.

      


      
        Summary


  
    Functions
  


    
      
        list_provers()

      


        Returns a list with all available system identifiers from SystemOnTPTP that
correspond to known provers. This excludes type checking systems etc. which
also get returned by the API.



    


    
      
        query_all_systems(problem, opts \\ [])

      


        Queries all available provers on SystemOnTPTP and returns results from systems
that did not error out. Returns a list of tuples {system_id, result}.



    


    
      
        query_selected_systems(problem, system_ids, opts \\ [])

      


        Makes a single request to SystemOnTPTP to run all given systems with default
arguments. Accepted options are the same as for query_system/3.



    


    
      
        query_system(problem, system_id, opts \\ [])

      


        Queries a specific system via SystemOnTPTP. Available systems can be looked
up with list_provers/0. The problem is expected to be in valid TPTP format
and compatible with the selected prover.
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      list_provers()



        
          
        

    

  


  

      

          @spec list_provers() :: [String.t()]


      


Returns a list with all available system identifiers from SystemOnTPTP that
correspond to known provers. This excludes type checking systems etc. which
also get returned by the API.

  



    

  
    
      
    
    
      query_all_systems(problem, opts \\ [])



        
          
        

    

  


  

      

          @spec query_all_systems(String.t(), Keyword.t()) ::
  {:ok, [{String.t(), AtpClient.ResultNormalization.atp_result()}]}
  | {:ok, [{String.t(), String.t()}]}
  | {:error, term()}


      


Queries all available provers on SystemOnTPTP and returns results from systems
that did not error out. Returns a list of tuples {system_id, result}.
All options accepted by query_selected_systems/3 are forwarded.

  



    

  
    
      
    
    
      query_selected_systems(problem, system_ids, opts \\ [])



        
          
        

    

  


  

      

          @spec query_selected_systems(String.t(), [String.t()], Keyword.t()) ::
  {:ok, [{String.t(), AtpClient.ResultNormalization.atp_result()}]}
  | {:ok, [{String.t(), String.t()}]}
  | {:error, term()}


      


Makes a single request to SystemOnTPTP to run all given systems with default
arguments. Accepted options are the same as for query_system/3.

  



    

  
    
      
    
    
      query_system(problem, system_id, opts \\ [])



        
          
        

    

  


  

      

          @spec query_system(String.t(), String.t(), Keyword.t()) ::
  {:ok, String.t()}
  | AtpClient.ResultNormalization.atp_result()
  | {:error, term()}


      


Queries a specific system via SystemOnTPTP. Available systems can be looked
up with list_provers/0. The problem is expected to be in valid TPTP format
and compatible with the selected prover.
Options
	:time_limit_sec — time limit in seconds (default 5);
	:raw — when true, skip interpret_result/1 and return the raw
HTTP response body (the prover's stdout as SystemOnTPTP relays it)
as {:ok, body_string}. Default false;
	:url — override the SystemOnTPTP endpoint URL.

Cancellation
SystemOnTPTP has no remote-cancel endpoint. If the calling process dies
the Finch connection is released locally, but the prover runs to its
TimeLimit on the server. Set :time_limit_sec to bound the server-
side work; that is the only knob available.

  


        

      


  

    
AtpClient.SystemOnTptp.Provers 
    



      
Stateful Agent that caches the list of prover identifiers currently
advertised by a SystemOnTPTP deployment.
The initial refresh is triggered in the background once the agent starts.
get_systems_list/0 blocks on the first call until the initial refresh
completes or refresh_timeout_ms elapses. Subsequent calls return the
cached list immediately. Callers can force a re-fetch via
refresh_systems_list/0.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        get_systems_list()

      


        Returns the list of available provers (e.g. "cvc5---1.3.0").



    


    
      
        refresh_systems_list(opts \\ [])

      


        Refreshes the cached system list via a synchronous query to SystemOnTPTP.



    


    
      
        start_link(args)

      


        Links the module as an Agent process with the caller process and
schedules a background refresh of the system list.
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Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec get_systems_list() :: [String.t()]


      


Returns the list of available provers (e.g. "cvc5---1.3.0").
Blocks on the first call until the background refresh triggered at startup
completes or refresh_timeout_ms elapses; subsequent calls return the
cached list immediately.

  



    

  
    
      
    
    
      refresh_systems_list(opts \\ [])



        
          
        

    

  


  

      

          @spec refresh_systems_list(keyword()) :: :ok | {:error, any()}


      


Refreshes the cached system list via a synchronous query to SystemOnTPTP.
Accepts the same options as the rest of the SoTPTP API:
	:url — SystemOnTPTP endpoint (defaults to the configured URL);
	:refresh_timeout_ms — request timeout in ms.


  



  
    
      
    
    
      start_link(args)



        
          
        

    

  


  

      

          @spec start_link(any()) :: {:ok, pid()} | {:error, any()}


      


Links the module as an Agent process with the caller process and
schedules a background refresh of the system list.

  


        

      


  

    
AtpClient.Lint 
    



      
Syntax and type diagnostics for TPTP input, aggregated across one or
more backends.
Two backends ship with this module:
	AtpClient.Lint.Local — a pure-Elixir structural checker that runs
in-process, catches common typos (unknown role, missing dot,
mismatched brackets) and extracts type declarations for hover and
completion data.
	AtpClient.Lint.Tptp4x — delegates to TPTP4X on the configured
SystemOnTPTP deployment for authoritative syntax and type analysis.

The default configuration runs both: the local pass is essentially
free, and when it finds an error the remote pass is skipped to save a
round-trip. Editor integrations (see KinoAtpClient.SystemOnTptp) call
analyze/2 on every debounced keystroke.
Example
iex> %AtpClient.Lint.Report{diagnostics: diags, symbols: syms} =
...>   AtpClient.Lint.analyze("fof(a, axim, p).")
iex> Enum.map(diags, & &1.message)
["unknown TPTP role `axim`; expected one of: axiom, hypothesis, ..."]
iex> syms
[]
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    Functions
  


    
      
        analyze(problem, opts \\ [])

      


        Runs the enabled backends against problem and returns a merged
Report.



    


    
      
        check(problem, opts \\ [])

      


        Convenience wrapper that returns just the diagnostics list — useful
for callers that don't care about symbol extraction.
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          @type backend() :: :local | :tptp4x
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      analyze(problem, opts \\ [])



        
          
        

    

  


  

      

          @spec analyze(
  String.t(),
  keyword()
) :: AtpClient.Lint.Report.t()


      


Runs the enabled backends against problem and returns a merged
Report.
Options
	:backends — a list of backend/0 atoms. Defaults to
[:local, :tptp4x];
	any option accepted by the chosen backends (e.g. :url,
:tptp4x_system) — forwarded verbatim.

When both backends run and the local pass reports any :error
diagnostic, the remote pass is skipped: the user will fix the obvious
issue first, and a failing TPTP4X result on top of a local error adds
noise without new information. Warnings do not suppress the remote
pass.

  



    

  
    
      
    
    
      check(problem, opts \\ [])



        
          
        

    

  


  

      

          @spec check(
  String.t(),
  keyword()
) :: {:ok, [AtpClient.Lint.Diagnostic.t()]}


      


Convenience wrapper that returns just the diagnostics list — useful
for callers that don't care about symbol extraction.

  


        

      


  

    
AtpClient.Lint.Diagnostic 
    



      
One structured issue produced by an AtpClient.Lint backend.
Positions are 1-based and character-oriented to match Monaco Editor's
marker API directly; this keeps the Smart Cell JS layer free of any
index translation. end_line / end_column are optional — when
omitted, consumers typically highlight a single character starting at
{line, column}.
The :source field identifies which backend produced the diagnostic
("local" or "tptp4x") and is shown in Monaco's problem hover, so
users can tell at a glance whether an issue is a cheap structural
check or an authoritative TPTP4x verdict.
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          @type severity() :: :error | :warning | :info | :hint
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          @type t() :: %AtpClient.Lint.Diagnostic{
  column: pos_integer(),
  end_column: pos_integer() | nil,
  end_line: pos_integer() | nil,
  line: pos_integer(),
  message: String.t(),
  severity: severity(),
  source: String.t() | nil
}


      



  


        

      


  

    
AtpClient.Lint.Local 
    



      
Pure-Elixir structural checker for TPTP input.
Runs in microseconds on typical problem sizes, so it can drive the
editor feedback loop on every keystroke without going through the
network. Catches the common classes of errors that TPTP4X would
otherwise flag after a round-trip:
	unmatched / mismatched brackets ((, [, {);
	unterminated block comments and quoted atoms;
	unknown TPTP language prefix (e.g. fff instead of fof);
	unknown formula role (e.g. axim instead of axiom);
	a statement body that never sees its closing ) and ..
	juxtaposed identifiers (e.g. F X in THF where F @ X is required).

The checker is intentionally forgiving inside formula bodies: it does
not try to parse the logical content, only the TPTP framing around
it. That keeps the code small and lets us delegate the authoritative
syntactic and type analysis to TPTP4X.
analyze/1 additionally walks type-role statements and returns a
list of AtpClient.Lint.Symbols — used by the Smart Cell to power
Monaco hover and completion.

      


      
        Summary
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        analyze(source)

      


        Tokenises source, checks it for structural issues, and extracts any
symbol declarations. Always returns a Report — a lexer-level
failure (e.g. unterminated block comment) surfaces as a single
diagnostic and an empty symbol list.



    


    
      
        check(source, opts \\ [])

      


        Convenience wrapper matching the AtpClient.Lint backend contract.
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          @spec analyze(String.t()) :: AtpClient.Lint.Report.t()


      


Tokenises source, checks it for structural issues, and extracts any
symbol declarations. Always returns a Report — a lexer-level
failure (e.g. unterminated block comment) surfaces as a single
diagnostic and an empty symbol list.
Examples
# Clean input produces no diagnostics and (for TFF `type` statements)
# a symbol table entry per declaration.
%AtpClient.Lint.Report{diagnostics: [], symbols: [sym]} =
  AtpClient.Lint.Local.analyze("tff(nat_type, type, nat: $tType).")
sym.name  # => "nat"
sym.type  # => "$tType"

# Structural issues surface as diagnostics at 1-based positions.
%AtpClient.Lint.Report{diagnostics: [diag]} =
  AtpClient.Lint.Local.analyze("fof(a, axim, p).")
diag.severity  # => :warning
diag.message   # => "unknown TPTP role `axim`; expected one of: ..."
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          @spec check(
  String.t(),
  keyword()
) :: {:ok, [AtpClient.Lint.Diagnostic.t()]}


      


Convenience wrapper matching the AtpClient.Lint backend contract.

  


        

      


  

    
AtpClient.Lint.Report 
    



      
The combined output of a lint pass: a list of Diagnostics and a list
of Symbols.
Diagnostics are always present (possibly empty). Symbols are populated
by backends that can introspect the source structurally; at the time
of writing, only AtpClient.Lint.Local contributes symbols, so
running AtpClient.Lint with backends: [:tptp4x] produces an empty
symbol list.
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          @type t() :: %AtpClient.Lint.Report{
  diagnostics: [AtpClient.Lint.Diagnostic.t()],
  symbols: [AtpClient.Lint.Symbol.t()]
}


      



  


        

      


  

    
AtpClient.Lint.Symbol 
    



      
A symbol extracted from a TPTP source, currently always a declared
type coming from a type-role statement.
Powers the Monaco hover provider (hovering over plus in a formula
shows plus : nat > (nat > nat)) and completion provider (declared
symbols are offered alongside keywords) in the Smart Cell.
type is the right-hand side of the declaration, reconstructed from
the token stream — so whitespace is normalized but the logical
content matches the source.
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          @type kind() :: :type_decl
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          @type t() :: %AtpClient.Lint.Symbol{
  column: pos_integer(),
  kind: kind(),
  line: pos_integer(),
  name: String.t(),
  type: String.t() | nil
}


      



  


        

      


  

    
AtpClient.Lint.Tptp4x 
    



      
Authoritative TPTP syntax and type checker, delegated to TPTP4x on the
SystemOnTPTP deployment.
Shares the same endpoint and form convention as AtpClient.SystemOnTptp
— the TPTP4x tool is exposed as a pseudo-prover on the form, so we
reuse the configured :url rather than introducing a second endpoint.
The system identifier is TPTP4x---0.0 (note the lowercase x and
the two-part version).
When the input parses cleanly, TPTP4x echoes a normalised form of the
problem and this module returns {:ok, []}. When it doesn't, TPTP4x
emits ERROR: / WARNING: lines (usually with a line N, column M
suffix), and we translate those into Diagnostics. Unrecognised error
formats fall back to a single line-1 diagnostic carrying the raw TPTP4x
output so the user can still see what the tool complained about —
better than silently dropping information during a live demo.
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        check(problem, opts \\ [])

      


        Runs TPTP4X on problem via the configured SystemOnTPTP endpoint.
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          @spec check(
  String.t(),
  keyword()
) :: {:ok, [AtpClient.Lint.Diagnostic.t()]} | {:error, term()}


      


Runs TPTP4X on problem via the configured SystemOnTPTP endpoint.
Options
	:url — override the endpoint URL. Defaults to the value configured
under config :atp_client, :sotptp, :url;
	:tptp4x_system — override the TPTP4X system identifier (default
"TPTP4X---0.0"). Configurable because the identifier occasionally
shifts with TPTP deployments;
	:tptp4x_time_limit_sec — server-side time limit (default 10);
	:request_timeout_ms — HTTP receive timeout (default
(tptp4x_time_limit_sec + 5) * 1000).


  


        

      


  

    
AtpClient.Config 
    



      
Resolves configuration for each backend by merging (in increasing precedence):
	Library defaults declared in this module under @defaults.
	Application configuration under the :atp_client OTP app.
	Per-call options passed as a Keyword.t().

Defaults are merged per key, so a partial config :atp_client, :sotptp, …
in config.exs only overrides the keys it names; it cannot accidentally
clobber :url and leave the library with no endpoint.
Example
In config/config.exs:
config :atp_client, :starexec,
  base_url: "https://starexec.example.org/starexec",
  username: System.get_env("STAREXEC_USER"),
  password: System.get_env("STAREXEC_PASS")

config :atp_client, :isabelle,
  host: "isabelle.example.org",
  port: 9999,
  password: System.get_env("ISABELLE_PASSWORD"),
  # `:local_dir` defaults to a subdirectory of `System.tmp_dir!/0`.
  # Only set it (and `:isabelle_dir`) when the BEAM and the Isabelle
  # server see the shared directory under different paths.
  session: "HOL"
Any setting may be overridden per call. For instance,
AtpClient.Isabelle.query(theory, "Example", session: "Main")
forces the Main session for that single query regardless of what is set
in config.exs.

      


      
        Summary


  
    Types
  


    
      
        backend()

      


    





  
    Functions
  


    
      
        defaults()

      


        Returns the library defaults that get/2 layers underneath the
Application env. Exposed mainly so tests and tooling can inspect what
ships out of the box without parsing mix.exs.



    


    
      
        fetch(backend, key, default, opts \\ [])

      


        Returns the value of key from the resolved settings for backend, falling
back to the given default if unset or set to nil.



    


    
      
        fetch!(backend, key, opts \\ [])

      


        Returns the value of key from the resolved settings for backend, raising
a descriptive ArgumentError if unset or nil.



    


    
      
        get(backend, opts \\ [])

      


        Returns the fully resolved settings for the given backend as a keyword list.



    





      


      
        Types


        


  
    
      
    
    
      backend()



        
          
        

    

  


  

      

          @type backend() :: :sotptp | :starexec | :isabelle | :local_exec


      



  


        

      

      
        Functions


        


  
    
      
    
    
      defaults()



        
          
        

    

  


  

      

          @spec defaults() :: keyword()


      


Returns the library defaults that get/2 layers underneath the
Application env. Exposed mainly so tests and tooling can inspect what
ships out of the box without parsing mix.exs.

  



    

  
    
      
    
    
      fetch(backend, key, default, opts \\ [])



        
          
        

    

  


  

      

          @spec fetch(backend(), atom(), any(), keyword()) :: any()


      


Returns the value of key from the resolved settings for backend, falling
back to the given default if unset or set to nil.
Per-call opts win over Application env, which wins over library defaults.
Examples
# Library default from `AtpClient.Config.defaults/0`.
AtpClient.Config.fetch(:sotptp, :default_time_limit_sec, 5)
# => 5

# Per-call override wins over defaults and Application env.
AtpClient.Config.fetch(:sotptp, :default_time_limit_sec, 5,
  default_time_limit_sec: 30)
# => 30

  



    

  
    
      
    
    
      fetch!(backend, key, opts \\ [])



        
          
        

    

  


  

      

          @spec fetch!(backend(), atom(), keyword()) :: any()


      


Returns the value of key from the resolved settings for backend, raising
a descriptive ArgumentError if unset or nil.
Use this for settings that have no sensible default (for example
:base_url, :password).
Examples
AtpClient.Config.fetch!(:sotptp, :url)
# => "https://tptp.org/cgi-bin/SystemOnTPTPFormReply"

AtpClient.Config.fetch!(:starexec, :base_url)
# ** (ArgumentError) AtpClient: missing required setting `:base_url`
#                    for backend `:starexec`. ...

  



    

  
    
      
    
    
      get(backend, opts \\ [])



        
          
        

    

  


  

      

          @spec get(
  backend(),
  keyword()
) :: keyword()


      


Returns the fully resolved settings for the given backend as a keyword list.

  


        

      


  

    
AtpClient.Config.Field 
    



      
One configurable setting on a backend, in a shape a UI can render directly.
Backends declare their schema via AtpClient.Backend.config_schema/0. The
Smart Cell (or any other UI) iterates the returned list to render a form,
using :group to lay out sections and :secret? to decide masking.

      


      
        Summary


  
    Types
  


    
      
        group()

      


        Layout hint for the UI



    


    
      
        t()

      


    


    
      
        type()

      


        Logical type of the value. The UI maps these to input widgets; the library
itself does no coercion — values flow into Application.put_env/3 and the
per-call opts as-is.
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      group()



        
          
        

    

  


  

      

          @type group() :: :connection | :defaults | :advanced


      


Layout hint for the UI:
	:connection — needed to reach the backend at all (auth, endpoints).
verify/1 validates these.
	:defaults — used by high-level helpers (prove/3, query/2, …) but
not required to talk to the backend.
	:advanced — endpoint paths and other knobs most users never touch.


  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AtpClient.Config.Field{
  default: any(),
  doc: String.t() | nil,
  group: group(),
  key: atom(),
  label: String.t() | nil,
  required?: boolean(),
  secret?: boolean(),
  type: type()
}


      



  



  
    
      
    
    
      type()



        
          
        

    

  


  

      

          @type type() :: :string | :integer | :boolean | :string_list


      


Logical type of the value. The UI maps these to input widgets; the library
itself does no coercion — values flow into Application.put_env/3 and the
per-call opts as-is.

  


        

      


  

    
AtpClient.ResultNormalization 
    



      
Interprets output from various provers into SZS-faithful atoms.
Each backend returns the same atp_result/0 shape: {:ok, status} where
status is the SZS Ontology verdict downcased to an Elixir atom (e.g.
:theorem, :unsatisfiable, :counter_satisfiable, :satisfiable,
:gave_up, :timeout, …), or {:error, reason} when the call could not
produce any SZS verdict (network failure, malformed prover output, missing
binary). The distinction between e.g. :theorem ("conjecture follows from
the axioms") and :unsatisfiable ("the clause set has no model") is
preserved so callers do not lose information across backends — see
https://tptp.org/Seminars/SZSOntologies/Summary.html for the full ontology.
TPTP-oriented prover outputs (SystemOnTPTP, StarExec, LocalExec) are
classified by interpret_result/1; Isabelle use_theories payloads by
interpret_isabelle_result/1 and per_lemma_results/3.

      


      
        Summary


  
    Types
  


    
      
        atp_result()

      


        Standardized format for ATP outputs.



    


    
      
        failure_t()

      


        Backend errors that prevented any SZS verdict from being produced.



    


    
      
        lemma_result()

      


        Per-lemma result returned by per_lemma_results/3.



    


    
      
        lemma_spec()

      


        Specification for one lemma in a generated theory body, as computed
internally by AtpClient.Isabelle.prove_lemmas/4 / prove_tptp/3.



    


    
      
        szs_no_success()

      


        SZS NoSuccess statuses recognised explicitly by interpret_result/1.



    


    
      
        szs_status()

      


        SZS Ontology status atoms surfaced to callers. The Success/NoSuccess split
mirrors the SZS hierarchy. The unions below enumerate the atoms the
classifier maps explicitly — i.e. the SZS verdicts a sledgehammer-targeted
prover (or a contemporary TPTP-compliant system) is likely to emit. A
permissive fallback in interpret_result/1 also converts any unrecognised
% SZS status <CamelCase> line to its snake-case atom (Tautology →
:tautology, EquivalentTheorem → :equivalent_theorem), so the runtime
shape is atom(); the typespec lists the well-known names for callers
that pattern-match.



    


    
      
        szs_success()

      


        SZS Success statuses recognised explicitly by interpret_result/1.



    





  
    Functions
  


    
      
        extract_isabelle_text(payload)

      


        Concatenates all "message" strings from a use_theories payload (the
result field of a finished %IsabelleClient.Task{}) into a single
newline-separated string.



    


    
      
        interpret_isabelle_result(payload)

      


        Interprets the result payload of a finished use_theories task — the map
returned in %IsabelleClient.Task{status: :finished, result: ...}, with
top-level keys "ok", "errors", "nodes", etc.



    


    
      
        interpret_result(res_str)

      


        Interprets the output of provers that follow the SZS ontology (including
those available on SystemOnTPTP) into the standardized representation.



    


    
      
        per_lemma_results(payload, lemma_specs, opts \\ [])

      


        Classifies a finished use_theories payload into one entry per lemma,
in the order given by lemma_specs.



    





      


      
        Types


        


  
    
      
    
    
      atp_result()



        
          
        

    

  


  

      

          @type atp_result() :: {:ok, szs_status()} | {:error, failure_t()}


      


Standardized format for ATP outputs.

  



  
    
      
    
    
      failure_t()



        
          
        

    

  


  

      

          @type failure_t() ::
  :internal_error
  | :input_error
  | {:prover_not_found, String.t()}
  | {:unrecognized_output, String.t()}


      


Backend errors that prevented any SZS verdict from being produced.
These are not SZS statuses — they describe problems on the path between the
caller and the prover (no executable, output the classifier could not parse,
prover crash with no SZS line, malformed input rejected before classification).

  



  
    
      
    
    
      lemma_result()



        
          
        

    

  


  

      

          @type lemma_result() :: %{name: String.t() | nil, result: atp_result()}


      


Per-lemma result returned by per_lemma_results/3.
Carries the lemma name from the input body (not parsed out of Isabelle
messages, which omit it for oops-based diagnostic methods) and the
classified outcome. The on-disk line number is intentionally not
exposed: it refers to the generated theory file, not the caller's TPTP
source, so it would mislead more often than it would help.

  



  
    
      
    
    
      lemma_spec()



        
          
        

    

  


  

      

          @type lemma_spec() :: %{name: String.t(), range: Range.t()}


      


Specification for one lemma in a generated theory body, as computed
internally by AtpClient.Isabelle.prove_lemmas/4 / prove_tptp/3.
	name — lemma name as written in the body (the same string the
classifier surfaces in lemma_result/0).
	range — body-line range (inclusive) the lemma covers, from its
lemma <name>: line through the line before the next lemma (or
the end of the body). Used by per_lemma_results/3 to bucket
Isabelle messages without relying on the exact pos.line of each
message, which is noisy for sledgehammer / nitpick output.


  



  
    
      
    
    
      szs_no_success()



        
          
        

    

  


  

      

          @type szs_no_success() ::
  :gave_up
  | :unknown
  | :incomplete
  | :timeout
  | :resource_out
  | :memory_out
  | :forced
  | :user
  | :inappropriate
  | :error
  | :input_error


      


SZS NoSuccess statuses recognised explicitly by interpret_result/1.

  



  
    
      
    
    
      szs_status()



        
          
        

    

  


  

      

          @type szs_status() :: szs_success() | szs_no_success() | atom()


      


SZS Ontology status atoms surfaced to callers. The Success/NoSuccess split
mirrors the SZS hierarchy. The unions below enumerate the atoms the
classifier maps explicitly — i.e. the SZS verdicts a sledgehammer-targeted
prover (or a contemporary TPTP-compliant system) is likely to emit. A
permissive fallback in interpret_result/1 also converts any unrecognised
% SZS status <CamelCase> line to its snake-case atom (Tautology →
:tautology, EquivalentTheorem → :equivalent_theorem), so the runtime
shape is atom(); the typespec lists the well-known names for callers
that pattern-match.
	Success — a definite verdict: :theorem, :unsatisfiable,
:satisfiable, :counter_satisfiable, :contradictory_axioms,
:equivalent, :counter_equivalent, :counter_theorem,
:equivalent_counter_theorem, :equi_satisfiable,
:tautology, :tautologous_conclusion, :weaker_conclusion,
:no_consequence.
	NoSuccess — the prover finished without classifying the input as
Success: :gave_up, :unknown, :incomplete, :timeout,
:resource_out, :memory_out, :forced, :user,
:inappropriate, :error, :input_error.


  



  
    
      
    
    
      szs_success()



        
          
        

    

  


  

      

          @type szs_success() ::
  :theorem
  | :unsatisfiable
  | :satisfiable
  | :counter_satisfiable
  | :contradictory_axioms
  | :equivalent
  | :counter_equivalent
  | :counter_theorem
  | :equivalent_counter_theorem
  | :equi_satisfiable
  | :tautology
  | :tautologous_conclusion
  | :weaker_conclusion
  | :no_consequence


      


SZS Success statuses recognised explicitly by interpret_result/1.

  


        

      

      
        Functions


        


  
    
      
    
    
      extract_isabelle_text(payload)



        
          
        

    

  


  

      

          @spec extract_isabelle_text(map()) :: String.t()


      


Concatenates all "message" strings from a use_theories payload (the
result field of a finished %IsabelleClient.Task{}) into a single
newline-separated string.
Walks all nodes in the payload, not just the first — useful when a theory
transitively imports others and the server reports messages against multiple
nodes.

  



  
    
      
    
    
      interpret_isabelle_result(payload)



        
          
        

    

  


  

      

          @spec interpret_isabelle_result(map()) :: {:ok, szs_status()}


      


Interprets the result payload of a finished use_theories task — the map
returned in %IsabelleClient.Task{status: :finished, result: ...}, with
top-level keys "ok", "errors", "nodes", etc.
Classification is driven by the messages Isabelle emits, not by whether the
task finished without errors. Each message is classified individually to
avoid false positives from cross-message substring matches. See
per_lemma_results/3 for the verdict precedence; this function applies the
same logic treating all messages as a single bucket.
Always returns {:ok, szs_status()} — no payload shape currently causes the
classifier to bail out with {:error, _}. Callers that also handle
transport / session failures should catch those at the AtpClient.Isabelle
layer instead. Note: payloads with "ok": false (proof errors) are still
handled here — the proof-method failure veto prevents a theorem echo from
being mistaken for a proof success.

  



  
    
      
    
    
      interpret_result(res_str)



        
          
        

    

  


  

      

          @spec interpret_result(String.t()) :: atp_result()


      


Interprets the output of provers that follow the SZS ontology (including
those available on SystemOnTPTP) into the standardized representation.
Three layers run in order:
	The explicit SZS table (@known_szs_results) recognises every status
in szs_success/0 and szs_no_success/0 from a
"SZS status <Name>" or " says <Name>" substring. An explicit SZS
line always wins over any prover-specific pattern.
	A permissive fallback converts any remaining
"SZS status <CamelCase>" (or " says <CamelCase>") line to its
snake-case atom, so SZS additions like EquivalentTheorem become
{:ok, :equivalent_theorem} without a code change.
	Prover-specific patterns for solvers that do not (always) emit an SZS
status line — Alt-Ergo, E, LEO-II, SPASS, Vampire, Waldmeister.
Mirrors sledgehammer_atp_systems.ML (seL4/isabelle mirror, verified
2026-07-14). iProver always emits a proper SZS status line and
classifies via layer 1.

Output that none of the three layers matches comes back as
{:error, {:unrecognized_output, res_str}}.

  



    

  
    
      
    
    
      per_lemma_results(payload, lemma_specs, opts \\ [])



        
          
        

    

  


  

      

          @spec per_lemma_results(map(), [lemma_spec()], keyword()) :: [lemma_result()]


      


Classifies a finished use_theories payload into one entry per lemma,
in the order given by lemma_specs.
Messages from each lemma's body-line range are bucketed and scanned
one-at-a-time — never across the concatenated text of a bucket. The
cross-message scan that earlier versions of this function used produced
false :counter_satisfiable verdicts when one message read Nitpick found a model and another read Nitpick found no counterexample (the
"Nitpick found a" + "counterexample" substring test fires across the
two), and false :theorem verdicts when by auto failed on a False
goal (Isabelle still echoes theorem name: <goal> at the by position
next to the Failed to finish proof error).
Options
	:file — keep only messages whose pos.file ends with the given
suffix (typically "/<theory_name>.thy"). Messages from the bundled
TPTP.thy and from transitively imported theories are dropped.
Defaults to no filter.
	:line_offset — number to subtract from each Isabelle-reported
pos.line before comparing against lemma_spec.range. Auto-wrap
adds one line (theory <name> imports … begin) to the on-disk
file, so callers that pass a body without the header set this to
1. Defaults to 0.

Verdict precedence
Within a lemma bucket, signals collected per-message are reconciled in
this order (each step short-circuits):
	:counter_satisfiable (Nitpick / Quickcheck counter-example) —
disproves the goal; dominates any concurrent proof attempt.
	:theorem from a sledgehammer / metis "found a proof" line.
	:satisfiable (Nitpick / Quickcheck model).
	Proof-method failure veto — an error-kind message containing
"Failed to finish proof" cancels a theorem name: verdict from
the same bucket.
	:theorem from a theorem name: completion notification.
	:timeout, :memory_out, then :gave_up.

Lemmas whose bucket is empty come back as {:ok, :gave_up}.
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