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    KinoAtpClient

Livebook Smart Cells for atp_client — a
unified frontend over four automated theorem prover backends:
	SystemOnTPTP — the public tptp.org HTTP form API.
	StarExec — self-hosted StarExec deployments.
	Isabelle — isabelle server instances via isabelle_elixir.
	LocalExec — a locally installed TPTP-compliant prover binary
(E, Vampire, …) invoked through Port.open/2.

Two cells ship in this package:
	ATP Solver — Monaco-backed TPTP editor with a backend mode switch.
Live linting via AtpClient.Lint.analyze/2; output renders per backend
(raw prover text for SoTPTP, SZS badge for StarExec/LocalExec, per-lemma
table for Isabelle).
  Isabelle works zero-config when the isabelle executable is on
  PATH (or ISABELLE_TOOL is set): KinoAtpClient.IsabelleRuntime
  auto-spawns a local server, opens one HOL session, loads the bundled
  TPTP.thy, and reuses both across solves. No host, port, password,
  or shared local_dir to configure.

	ATP Backend Configuration — schema-driven form built from each
backend's AtpClient.Config.Field list. Fields are grouped into
Connection / Defaults / Advanced sections; a Verify button calls the
backend's verify/1 callback so misconfiguration surfaces immediately.
Generated source uses Application.put_env/3 so subsequent cells in the
notebook pick up the new settings.


Installation
def deps do
  [
    {:kino_atp_client, "~> 0.6"}
  ]
end
Usage
Add KinoAtpClient to a Livebook:
Mix.install([{:kino_atp_client, "~> 0.6"}])
Both Smart Cells then appear in the cell picker. Insert an "ATP Backend
Configuration" cell first to wire credentials, then one or more "ATP Solver"
cells to run TPTP problems against the configured backends.
See examples/demo.livemd for a worked example.


  

    Demo of the AtpClient Smart Cells

Mix.install([
  {:kino_atp_client, "~> 0.6"}
])
Configuring a backend
Open the ATP Backend Configuration cell to wire each backend you intend to
use. The form is schema-driven — fields come straight from
AtpClient.<Backend>.config_schema/0, grouped into Connection / Defaults /
Advanced. Click Verify connection to call the backend's verify/1 callback
before depending on its settings.
For Isabelle in particular: if the isabelle executable is on PATH (or
ISABELLE_TOOL is set, see the section on the zero-config path below), leave every field blank — the cell will auto-spawn a
local server and reuse one HOL session across solves. Fill in host, port,
password, etc. only when targeting a remote isabelle server.
Note that you will have to run the cell for the configuration to be applied.
# ATP Backend Configuration: no values set yet.

SystemOnTPTP
SystemOnTPTP needs no credentials — the cell ships ready to pick a prover
from the live-fetched list and run it.
# Generated by ATP Solver (backend: SystemOnTPTP)
problem = "thf(example, conjecture,\r\n    ![X:$i, Y:$i]: ((X = Y) => (![F:$i>$i]: ((F @ X) = (F @ Y))))\r\n)."
system = "cvc5---1.3.4"
time_limit = 5

case AtpClient.SystemOnTptp.query_system(problem, system, time_limit_sec: time_limit, raw: true) do
  {:ok, output} ->
    IO.puts(output)
    output

  {:error, reason} ->
    raise "SystemOnTPTP error: #{inspect(reason)}"
end

Isabelle (zero-config)
With a local isabelle on PATH, the same TPTP problem runs against the
auto-managed session. Switching the backend dropdown to Isabelle swaps the
header controls (proof method picker) and the result panel (per-lemma table).
In case there are issues loading the PATH or ISABELLE_TOOL environment variables (e.g., the Livebook Desktop release for MacOS does not load these variables), you can update these from this Elixir runtime by executing the following line in a code cell:
System.put_env("ISABELLE_TOOL", "/path/to/isabelle/binary")
# Generated by ATP Solver (backend: Isabelle)
problem = "thf(a, conjecture, ![P:$o]: (P => ~P)).\r\nthf(b, conjecture, ![P:$o]: (P => P))."

# Uses the auto-managed local Isabelle server when `isabelle` is on PATH,
# otherwise falls back to AtpClient.Isabelle's remote-config path.
case KinoAtpClient.IsabelleRuntime.available?() do
  :ok -> KinoAtpClient.IsabelleRuntime.query_tptp(problem, proof_method: "try oops")
  {:error, _} -> AtpClient.Isabelle.query_tptp(problem, proof_method: "try oops")
end

Other backends
Switch the backend dropdown to StarExec or LocalExec to run against a
self-hosted StarExec deployment or a locally installed TPTP-compliant prover
(E, Vampire, …). Both normalize their output to a single SZS-status badge.
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Livebook Smart Cells that drive atp_client
end to end — a single editor for TPTP problems plus a configuration form for
each backend.
Two cells are registered:
	KinoAtpClient.AtpSolver ("ATP Solver") — TPTP editor with a backend
mode switch. Dispatches to AtpClient.SystemOnTptp, AtpClient.StarExec,
AtpClient.Isabelle, or AtpClient.LocalExec and renders the result
panel appropriately for each (raw output for SystemOnTPTP, normalized SZS
badge for StarExec/LocalExec, per-lemma table for Isabelle).
	KinoAtpClient.BackendConfig ("ATP Backend Configuration") — schema-
driven form that walks AtpClient.backends/0 and renders each backend's
AtpClient.Backend.config_schema/0. Validates with verify/1 and
generates Application.put_env/3 source so the rest of the notebook
picks up the new settings.

Usage
Mix.install([{:kino_atp_client, "~> 0.6"}])
After installation, both Smart Cells appear in the Livebook cell picker.
Insert an "ATP Backend Configuration" cell first to set credentials, then
one or more "ATP Solver" cells to actually run problems.
Reading the result: the SZS Ontology
Verdicts from every backend are normalized to the
SZS Ontology, a standardised
vocabulary shared across TPTP-compliant provers. The badge in the result
panel prints the SZS tag verbatim (Theorem, CounterSatisfiable, …).
For newcomers to automated reasoning, the tags divide as follows.
Success — the prover reached a definite verdict
	Theorem — the conjecture follows from the axioms.
	Unsatisfiable — the clause set has no model. In a refutation-style
proof (negate the goal, look for a contradiction) this is the proof
of the original conjecture; Theorem and Unsatisfiable therefore
often mean the same practical thing on different pipelines, so the
library preserves the distinction rather than collapsing them.
	Satisfiable — the clause set has a model. In a refutation pipeline
this refutes the goal; standalone, it just witnesses consistency.
	CounterSatisfiable — the negated conjecture is satisfiable, i.e.
the original conjecture is disproven.
	ContradictoryAxioms — the axioms alone are inconsistent, so
anything follows. Usually a bug in the axiomatisation.
	Equivalent, CounterEquivalent, Tautology,
TautologousConclusion, WeakerConclusion, EquiSatisfiable,
NoConsequence, CounterTheorem, EquivalentCounterTheorem —
finer-grained comparisons between the conjecture and the axioms;
most sledgehammer-style workflows won't see these.

NoSuccess — the prover stopped without a verdict
	GaveUp — search exhausted, no proof found; try a different tactic
or more time.
	Timeout, ResourceOut, MemoryOut — hit a wall-clock / cpu /
memory budget. Consider raising the limit or picking a stronger
solver.
	Unknown, Incomplete — the prover cannot decide the input in
general (e.g. a first-order fragment outside its capability).
	Forced, User — the run was interrupted externally.
	Inappropriate — the input is not in the fragment the prover
accepts (e.g. THF sent to a FOF-only solver).
	Error, InputError — the prover reported an error while parsing
or executing. Check the raw output.

The badge colouring follows this split: green for proving success,
blue for models, amber for disproved conclusions, orange for resource
exhaustion, red for prover errors, grey for undecided.
See AtpClient.ResultNormalization for the exhaustive list of atoms and
the classifier rules, and
https://tptp.org/UserDocs/SZSOntology/ for the ontology itself.
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TPTP editor Smart Cell with a backend mode switch.
The cell drives all four AtpClient backends — SystemOnTPTP, StarExec,
Isabelle, LocalExec — from a single TPTP problem editor. Switching the
backend dropdown swaps both the per-call controls in the header (solver
picker for SoTPTP, proof method for Isabelle, …) and the output rendering
(raw prover text for SoTPTP, normalized SZS badge for StarExec/LocalExec,
per-lemma table for Isabelle).
Cross-cutting credentials (StarExec base URL, Isabelle password, …) live in
KinoAtpClient.BackendConfig so this cell stays focused on a single
problem run.
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Schema-driven configuration Smart Cell for AtpClient backends.
Iterates AtpClient.backends/0, renders each backend's
AtpClient.Backend.config_schema/0 as a grouped form (Connection /
Defaults / Advanced), and emits one Application.put_env/3 call per
backend the user has filled in. Includes a Verify button that calls
AtpClient.Backend.verify/1 so the cell can flag bad credentials before
the rest of the notebook tries to use them.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(map)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(map)



        
          
        

    

  


  


  


        

      


  

    
KinoAtpClient.IsabelleRuntime 
    



      
Lazy singleton that auto-manages a local Isabelle server + HOL session for
the Smart Cell's Isabelle backend, mirroring the workflow demonstrated in
the isabelle_elixir livebooks: spawn a local server, open one session,
load the bundled TPTP.thy, and re-use both across calls.
Compared with AtpClient.Isabelle.query_tptp/2, this:
	needs zero configuration when the isabelle executable is on
PATH (or ISABELLE_TOOL is set) — no :password, no :local_dir,
no :isabelle_dir;
	persists the server + session for the lifetime of the BEAM node,
so the ~30 s HOL start-up only happens on the first solve click;
	writes theory files into the session's own tmp_dir rather than
a configured shared directory, so the BEAM and the Isabelle server
always agree on where the theory lives.

The runtime is started as a permanent child of the package's application
supervision tree but stays idle until the first query_tptp/2 call — no
Isabelle process is spawned just by loading the package.
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        Returns :ok if a local Isabelle executable is reachable on this machine.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        query_tptp(problem, opts \\ [])

      


        Checks a TPTP/THF problem against the auto-managed local Isabelle session
and returns the per-lemma classification.



    


    
      
        reset()

      


        Stops the running session (if any) and tears down the local server.



    


    
      
        start_link(opts \\ [])

      


        Starts the runtime supervisor child. Does not spawn Isabelle yet.
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          @spec available?() :: :ok | {:error, term()}


      


Returns :ok if a local Isabelle executable is reachable on this machine.
Probes ISABELLE_TOOL and then PATH; does not spawn anything.
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Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec query_tptp(
  String.t(),
  keyword()
) :: {:ok, [AtpClient.ResultNormalization.lemma_result()]} | {:error, term()}


      


Checks a TPTP/THF problem against the auto-managed local Isabelle session
and returns the per-lemma classification.
opts:
	:proof_method — Isabelle tactic appended after each generated lemma
(default "by auto").

Returns {:ok, [%{name:, result:}]} on success or {:error, reason} if
Isabelle is unavailable, the TPTP fragment failed to parse, or the
server reported a task failure.
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Stops the running session (if any) and tears down the local server.
Useful for tests; not strictly necessary in production since the runtime
is terminated when the application shuts down.
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Starts the runtime supervisor child. Does not spawn Isabelle yet.
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