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    AtpClient

Elixir client for external automated theorem provers. Three 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.

All backends return results normalized to
AtpClient.ResultNormalization.atp_result so that comparing provers across
backends is straightforward and can be used in downstream tasks.
Installation
Add :atp_client to your dependencies in mix.exs:
def deps do
  [
    {:atp_client, "~> 0.2"}
  ]
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"
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", "cvc5---1.3.0", ...]

AtpClient.SystemOnTptp.query_system(problem, "cvc5---1.3.0", time_limit_sec: 10)
# => {:ok, :thm}

AtpClient.SystemOnTptp.query_selected_systems(problem, ["cvc5---1.3.0", "Vampire---5.0"], time_limit_sec: 5)
# => {:ok, [{"cvc5---1.3.0", {:ok, :thm}}, {"Vampire---5.0", {:ok, :thm}}]}

AtpClient.SystemOnTptp.query_all_systems(problem, time_limit_sec: 5)
# => {:ok, [{"Alt-Ergo---0.95.3", {:ok, :thm}}, ...]}
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, :thm}

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
theory = ~S"""
theory Example imports Main
begin

lemma "! x. P x --> P x"
  by auto

end
"""

# The first result in the output is interpreted. "Successful" tool calls, e.g.
# finding a proof or countermodel, take precedence. Multiple formulae are not
# supported.
AtpClient.Isabelle.query(theory)
# => {:ok, {:ok, :thm}}

# With an existing session, reuse the socket for multiple theories:
{:ok, session} = AtpClient.Isabelle.open_session()
AtpClient.Isabelle.prove_theory(session, theory)
AtpClient.Isabelle.prove_theory(session, other_theory)
AtpClient.Isabelle.close_session(session)

# Pass `raw: true` to inspect the full Isabelle status list instead:
{:ok, status} = AtpClient.Isabelle.query(theory, raw: true)
AtpClient.ResultNormalization.extract_isabelle_text(status)
# => "...\nSledgehammering...\nverit found a proof...\n..."
License
MIT.


  

    Demo of the AtpClient Package

Mix.install([
  {:atp_client, "~> 0.2"}
])
Setup
alias AtpClient.{SystemOnTptp, Isabelle, StarExec}
SystemOnTPTP
SystemOnTptp.list_provers() |> Enum.join("\n") |> IO.puts()
thf_problem = "thf(conj,conjecture, ![X: $o]: (X | ~X))."
When querying a system, setting the :raw option to true returns the raw system output. Per default, results are interpreted and returned in standardized format.
{:ok, result} = SystemOnTptp.query_system(thf_problem, "Vampire---5.0.1")
{:ok, result} = SystemOnTptp.query_system(thf_problem, "Vampire---5.0.1", raw: true)
IO.puts(result)
It is also possible to query more than one (query_selected_systems) or all available systems. Results from provers that errored out (e.g. pure first-order provers that received a higher-order problem) are automatically rejected. Querying multiple systems might take a while as this is bundled in a single HTTP request. Parallelizing this task would risk overwhelming the SystemOnTPTP server because of its limited resources.
{:ok, result} = SystemOnTptp.query_all_systems(thf_problem)
Isabelle/HOL
Using the functionality for Isabelle/HOL requires a running Isabelle server. Locally, this can be achieved via the isabelle_elixir package or by running isabelle server with the desired configuration in the command line. This information can either be passed directly to the function calls as keyword list or be permanently set in a config/config.exs file.
my_server_info = [
  host: "127.0.0.1",
  port: 9999,
  password: "isabelle-server's-password-you-get-on-startup"
]
The Isabelle API also needs information about where to store the intermediate .thy files (local_dir). When operating cross-platform (e.g. via containerized instances or Windows + Cygwin terminal) this path needs to be encoded correspondingly from the other side (isabelle_dir).
local_dir = "/shared/problems"
isabelle_dir = "/shared/problems" # defaults to local_dir if not specified
theory = ~S"""
theory Example imports Main
begin
lemma "\<forall>x. P x \<longrightarrow> P x"
  by auto
end
"""

AtpClient.Isabelle.query(theory, "Example",
  my_server_info ++ [
    local_dir:    local_dir,
    isabelle_dir: isabelle_dir
  ]
)
StarExec (needs testing)
{:ok, session} AtpClient.StarExec.login(
  base_url: "http://your-server-url:port",
  username: "user",
  password: "password"
)
AtpClient.StarExec.logout(session)
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Elixir client for external automated theorem provers.
Three 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.

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"),
  # 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"
Any setting may be overridden for a single call:
AtpClient.Isabelle.query(theory, session: "Main", raw: true)
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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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        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.



    





      


      
        Types


        


  
    
      
    
    
      backend()



        
          
        

    

  


  

      

          @type backend() :: :local | :tptp4x
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          @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.
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          @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.
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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.

  



    

  
    
      
    
    
      check(source, opts \\ [])



        
          
        

    

  


  

      

          @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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      check(problem, opts \\ [])



        
          
        

    

  


  

      

          @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.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)
).
"""

{:ok, result} = AtpClient.SystemOnTptp.query_system(thf_problem, "Vampire-FMo---5.0")
# => {:ok, :thm}
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        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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          @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 — return the raw prover output instead of interpreting it
(default false);
	:url — override the SystemOnTPTP endpoint URL.


  


        

      


  

    
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, so
application boot is never blocked on an HTTP call. Callers can force a
synchronous refresh via refresh_systems_list/0 before using
get_systems_list/0.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        get_systems_list()

      


        Returns a cached list of the 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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      child_spec(arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      get_systems_list()



        
          
        

    

  


  

      

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


      


Returns a cached list of the available provers (e.g. "cvc5---1.3.0").
Returns [] until the first successful refresh completes.

  



    

  
    
      
    
    
      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.Isabelle 
    



      
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"),
  # Where AtpClient writes .thy files (as seen by this BEAM node):
  local_dir: "/shared/problems",
  # Where those same files appear on the Isabelle side (may differ in
  # containerised setups; defaults to `local_dir` when unset):
  isabelle_dir: "/shared/problems",
  session: "HOL"
Paths: local_dir vs. isabelle_dir
The Isabelle server wants a filesystem path it can resolve in its own
view of the world. When the BEAM and the Isabelle server see the same
directory under the same path, only local_dir is needed — this module
expands it to an absolute path and passes it to Isabelle as master_dir.
When the two views differ, you must set isabelle_dir explicitly. 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. Set local_dir: "/shared/problems" and
isabelle_dir: "/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. Set both accordingly.

Paths given via isabelle_dir are passed through verbatim — the library does
not try to translate Windows paths to POSIX or vice-versa.
Example
theory = ~S"""
theory Example imports Main begin
lemma "P \<or> \<not> P" by auto
end
"""

{:ok, result} = AtpClient.Isabelle.query(theory, "Example")
# => {:ok, :thm}
For fine-grained workflows, open a session once and reuse it:
{:ok, session} = AtpClient.Isabelle.open_session()
{:ok, result1} = AtpClient.Isabelle.prove_theory(session, theory1, "T1")
{:ok, result2} = AtpClient.Isabelle.prove_theory(session, theory2, "T2")
:ok = AtpClient.Isabelle.close_session(session)

      


      
        Summary


  
    Types
  


    
      
        result()

      


        The result of a call to prove_theory/4 or query/3



    





  
    Functions
  


    
      
        close_session(session)

      


        Stops the session and closes the socket. Errors from the server-side
session_stop are swallowed, since the socket is torn down regardless.



    


    
      
        open_session(opts \\ [])

      


        Connects to the Isabelle server, starts a session (typically HOL or Main),
and returns a Session handle. The caller is responsible for eventually
passing the handle to close_session/1.



    


    
      
        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.



    


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

      


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



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

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


      


The result of a call to prove_theory/4 or query/3:
	{:ok, result} where result is either the normalized ATP result or the
raw use_theories payload (a map with "nodes", "errors", "ok", …),
depending on the :raw option;
	{: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 session and closes the socket. Errors from the server-side
session_stop are swallowed, since the socket is torn down regardless.

  



    

  
    
      
    
    
      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 caller is responsible for eventually
passing the handle to close_session/1.
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_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.
By default the result is interpreted by
AtpClient.ResultNormalization.interpret_isabelle_result/1. Pass raw: true
to get back the full use_theories payload (a map with "nodes", "ok",
"errors", …) returned by the Isabelle server.
Options
	:raw — return the raw payload map (default false);
	:use_theories_timeout_ms — overall deadline for the task (default from
config, 120_000).


  



    

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



        
          
        

    

  


  

      

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


      


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

  


        

      


  

    
AtpClient.Isabelle.Session 
    



      
Handle for an open Isabelle server session.
Wraps an %IsabelleClient{} from the :isabelle_elixir package — which
itself owns the underlying TCP socket and the server-assigned session_id —
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.
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        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AtpClient.Isabelle.Session{
  client: IsabelleClient.t(),
  config: keyword()
}


      



  


        

      


  

    
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 /j_security_check with the
j_username and j_password fields;
	A JSON job endpoint at /services/jobs/{job_id};
	Solver output at /services/jobs/pairs/{pair_id}/stdout.

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
iex> {:ok, session} = AtpClient.StarExec.login()
iex> {:ok, job_info} = AtpClient.StarExec.get_job(session, 1234)
iex> :ok = AtpClient.StarExec.logout(session)
Configuration
config :atp_client, :starexec,
  base_url: "https://starexec.example.org/starexec",
  username: "me",
  password: System.get_env("STAREXEC_PASS")

      


      
        Summary


  
    Types
  


    
      
        job_id()

      


    


    
      
        pair_id()

      


    





  
    Functions
  


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

      


        Creates a new StarExec job. The fields map is sent as the form body and
must contain everything the deployment's /secure/add/job handler expects.



    


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

      


        Retrieves the JSON status of a StarExec job.



    


    
      
        get_pair_stdout(session, pair_id, opts \\ [])

      


        Fetches the plain stdout of a single job pair. StarExec represents each
(benchmark, solver, config) tuple within a job as a "pair"; this function
retrieves the raw solver output for a pair, which can then be passed to
AtpClient.ResultNormalization.interpret_result/1.



    


    
      
        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.



    


    
      
        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.



    


    
      
        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.



    





      


      
        Types


        


  
    
      
    
    
      job_id()



        
          
        

    

  


  

      

          @type job_id() :: non_neg_integer() | String.t()


      



  



  
    
      
    
    
      pair_id()



        
          
        

    

  


  

      

          @type pair_id() :: non_neg_integer() | String.t()


      



  


        

      

      
        Functions


        


    

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



        
          
        

    

  


  

      

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


      


Creates a new StarExec job. 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.
Returns the raw response so the caller can extract the redirect/location
that typically contains the new job id.

  



    

  
    
      
    
    
      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_pair_stdout(session, pair_id, opts \\ [])



        
          
        

    

  


  

      

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


      


Fetches the plain stdout of a single job pair. StarExec represents each
(benchmark, solver, config) tuple within a job as a "pair"; this function
retrieves the raw solver output for a pair, which can then be passed to
AtpClient.ResultNormalization.interpret_result/1.

  



    

  
    
      
    
    
      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 /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.

  



    

  
    
      
    
    
      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.

  



    

  
    
      
    
    
      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.

  


        

      


  

    
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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        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %AtpClient.StarExec.Session{
  base_url: String.t(),
  cookies: %{optional(String.t()) => String.t()},
  opts: keyword()
}


      



  


        

      


  

    
AtpClient.Config 
    



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

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: "/shared/problems",
  isabelle_dir: "/shared/problems",
  session: "HOL"
Any setting may be overridden per call. For instance,
AtpClient.Isabelle.query(theory, session: "Main")
forces the Main session for that single query regardless of what is set
in config.exs.
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        backend()

      


    





  
    Functions
  


    
      
        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.
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      backend()



        
          
        

    

  


  

      

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


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      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.

  



    

  
    
      
    
    
      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, :local_dir).

  



    

  
    
      
    
    
      get(backend, opts \\ [])



        
          
        

    

  


  

      

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


      


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

  


        

      


  

    
AtpClient.ResultNormalization 
    



      
Interprets output from various provers into a standardized format.
The TPTP-oriented prover outputs (used by SystemOnTPTP and StarExec backends
when solvers follow the SZS Ontology) are interpreted by interpret_result/1.
Isabelle use_theories results are interpreted by
interpret_isabelle_result/1.
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    Types
  


    
      
        atp_result()

      


        Standardized format for ATP outputs.



    


    
      
        failure_t()

      


        Unexpected failures (including parsing errors of user input)



    


    
      
        success_t()

      


        Expected ATP results



    





  
    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.
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      atp_result()



        
          
        

    

  


  

      

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


      


Standardized format for ATP outputs.

  



  
    
      
    
    
      failure_t()



        
          
        

    

  


  

      

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


      


Unexpected failures (including parsing errors of user input)

  



  
    
      
    
    
      success_t()



        
          
        

    

  


  

      

          @type success_t() ::
  :thm | :csat | :sat | :timeout | :out_of_resources | :gave_up | :interrupted


      


Expected ATP results

  


        

      

      
        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()) :: atp_result()


      


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 combines structural and textual signals from the payload:
	a "Nitpick found a counterexample" message yields {:ok, :csat};
	a "Nitpick found a model" message yields {:ok, :sat};
	a Sledgehammer "found a proof" message yields {:ok, :thm};
	a "timed out" / "TIMEOUT" message yields {:ok, :timeout};
	a "Out of memory" message yields {:ok, :out_of_resources};
	otherwise, if the payload reports ok: true with no top-level errors and
every theory node's status.ok is true, all proofs were discharged →
{:ok, :thm}. This covers plain by auto, by simp, structured
proof ... qed blocks, and anything else that closes the goal without
going through Sledgehammer or Nitpick;
	remaining cases (finished with errors, or unclassifiable text) yield
{:ok, :gave_up}.

Failed tasks should be surfaced through AtpClient.Isabelle.prove_theory/4's
{:error, {:isabelle_failed, _, _}} channel and never reach this function.

  



  
    
      
    
    
      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.
This might not work for all available systems but at least for those available
through the sledgehammer tool in Isabelle/HOL. Much of the result
interpretation is taken directly from the sledgehammer source code
(https://github.com/seL4/isabelle/blob/master/src/HOL/Tools/Sledgehammer/sledgehammer_atp_systems.ML).
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