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    tptp

[image: DOI]
A span-preserving parser, linter and printer for the TPTP language,
generated from the published BNF.
No runtime dependencies. yecc and :crypto are supplied by OTP and the lexer is
hand-written, so the package is straightforward to vendor.
def deps do
  [{:tptp, "~> 0.1"}]
end
Function
	Scan TPTP source into tokens with byte-accurate spans.
	Split the token stream into statements, bounding the effect of malformed
input to a single statement.
	Parse each statement into a concrete syntax tree whose node kinds are BNF
nonterminals.
	Resolve include directives against a pluggable resolver — the local
filesystem under $TPTP_ROOT, or tptp.org over HTTPS — with cycle detection.
	Check the :== well-formedness conditions and the cross-statement
conditions.
	Print a tree back to TPTP: canonical, pretty, or format-preserving.
	Read the SZS status lines emitted by ATP systems, over the 112 values and
the isa hierarchy of the published SZS ontology BNF.

Scope
The library performs no type checking, no normalisation and no elaboration, and
attaches no semantics to the operators it recognises.
THF requires a declaration for every symbol and a type on every bound variable, and
the first-order typed dialects fix a default for whatever they leave out — $i for
an untyped variable, ($i * ... * $i) > $i or > $o for an undeclared function or
predicate — so no type inference is required to read any of them, and none is
performed. Explicit type arguments are recorded verbatim, in source
order and with spans: in f @ $i @ a the $i is retained as an argument of the
application.
It follows that the tree does not distinguish a THF type from a THF term. The
grammar does not either: <thf_unitary_type> ::= <thf_unitary_formula> identifies
the two nonterminals, and the :== conditions are what restrict a formula to those
admissible as types. Elaboration against a signature belongs to the consumer.
Analysis
An editor integration requires the file, its diagnostics, the symbol table and the
dialect on each edit. Tptp.analyze/2 produces all four as a Tptp.Analysis from
a single traversal, Tptp.Lint.scan/2, of which Tptp.Lint.run/2, run_unit/2
and table/1 are projections.
Conversion of byte offsets to line and column is excluded from that traversal, since
an analysis that is never rendered should not incur a scan of the source and one
rendering many positions should incur it once. with_line_index/1 performs it.
Input that does not parse still yields an analysis carrying the diagnostics that
record the failure, since an editor must render markers for a buffer it cannot
parse.
Tptp.Analyzer is the underlying behaviour: a named producer of diagnostics over
an analysis, declaring the dialects it applies to. Tptp.Lint implements it as
:tptp_lint; a prover-backend probe or a project naming convention would be other
implementations. Tptp.Analyzer.run_all/3 dispatches by dialect and distinguishes
two outcomes that are easily conflated: an analyzer excluded by dialect reports
:skipped rather than an empty list. An analyzer that raises is contained as a
TPTP0800 diagnostic naming it.
Coverage
Every problem and axiom file of a complete TPTP v9.3.1, across all dialects,
through the parser alone: no include resolved and no lint rule applied.
	Set	Files	Parsed	Failed	Timed out
	Problems	26925	26921	4	0
	Axioms	2433	2433	0	0
	Total	29358	29354	4	0

5.4 GB in 887 seconds on eight workers, under a 60-second per-file budget that
no file reached. The preceding toolchain recorded 628 timeouts and 221 parse
failures over the TH0/TH1 subset alone.
The four failures are SYN000-2.p, SYN000+2.p, SYN000_2.p and SYN000^2.p,
the annotated-formula demonstration written once per dialect, and they are defects
in the files rather than in the parser. Three use theory(equality) as an inference
parent, which <source> has not derived since v9.3.1.2 replaced
<source> ::= <general_term> with a list of alternatives; that was
fixed upstream on 10/09/26 and the three parse once the edit reaches the
distributed tarball. SYN000_2.p carries a second, independent one — it writes
introduced(assumption,[from,the,world,[]]) where both the BNF and the language
page state introduced(<intro_type>,<useful_info>,<parents>), the other three
dialects' copies writing introduced(assumption,[from,the,world],[]).
CORPUS.md carries the citation for each.
The TPTP is this library's ground truth: where the two disagree, the parser is
incorrect, being generated from the published BNF, and correcting it by hand would
make it a parser for something else. Where the published sources disagree with each
other — the grammar rejecting a file the TPTP distributes, or one page contradicting
another — the disagreement is reported upstream rather than worked around. Six such
disagreements were carried here during development; BNF v9.3.1.3 and the SZS ontology's
move to szs.tptp.org resolve all of them, and the register that held them is
gone with them.
The 65 problems above 20 MB — 64 HWV and LCL680+1.020.p, 3.7 GB between them —
are read by stream_file!/2 rather than by this sweep. The size limit is a property
of the report rather than of the parser.
FINDINGS.md records what the four failures were hiding from
the stages after the parser, and what a sweep of the library turned up once they
were patched out of a copy: two further defects in those files, and three rules of
this library's that were wrong.
mix tptp.corpus writes CORPUS.md, from which these figures are taken
and which the nightly workflow regenerates. mix tptp.census writes
CENSUS.md, recording where the library applies a type constructor and
in which dialects — a question about the corpus rather than the parser, and one an
elaborator built on this library must answer.
Generated sources
Five files are generated from the two vendored TPTP World BNFs and committed, so
installation requires neither Python, nor awk, nor the BNFs, nor network access:
	Generated	From
	src/tptp_parser.yrl	priv/bnf/SyntaxBNF-v9.3.1.3
	lib/tptp/bnf/vocabulary.ex	the same, :== rules — and <inference_status_value> of the SZS BNF
	lib/tptp/printer/shapes.ex	the same, ::= rules
	test/support/bnf_oracle.ex	the same BNF, ::- and ::: rules
	lib/tptp/szs/ontology.ex	priv/bnf/SZSOntology.bnf

Regeneration is a maintainer action performed on a TPTP release, and the resulting
diff constitutes the review of that release.
mix tptp.gen           # regenerate all five
mix tptp.gen --check   # fail if any committed output is stale
The generator reports its three departures from a mechanical translation, each of
which would otherwise constitute an LALR(1) conflict. The list is produced by
Tptp.Bnf.Generator.departures/0 from the constants causing it, so a release
requiring a fourth is reported rather than absorbed silently.
Tptp.Szs.Ontology is generated from SZSOntology.bnf, the TPTP World's
source of truth for the three SZS ontologies: the 112 values, the ontology each
belongs to, and the isa hierarchy among them, which is a DAG rather than a tree
(Theorem has three parents). parents/1, children/1, ancestors/1,
descendants/1 and isa?/2 are read off the BNF's rules and nothing is
transcribed from a diagram. The one thing the BNF does not carry — the mnemonics
and descriptions of the values — Tptp.Szs.Page transcribes from
the ontology page by hand, and a test fails the build when a value the BNF
defines has no entry there.
The SyntaxBNF references <status_value> from <inference_status> and no longer
defines it; the SZS BNF states the list as <inference_status_value>, and
Tptp.Bnf.Vocabulary takes it from there under the name the reference uses. The
generator refuses to run if the SyntaxBNF defines the rule again or stops
referencing it.
Tptp.bnf_version/0 reports the TPTP BNF release the shipped parser was generated
from. It is distinct from the package version, which is semantic versioning over the
Elixir API.
Command line
Two of the library's functions are available without writing Elixir.
mix tptp.lint Problems/PUZ/PUZ001+1.p        # diagnostics as path:line:column
mix tptp.lint --include --severity warning "Problems/SYN/*.p"
mix tptp.lint --format json --only TPTP0501 problem.p
mix tptp.format --check "Axioms/**/*.ax"     # layout only; the tokens are unchanged
mix tptp.lint prints path:line:column: severity: message [CODE] and exits
non-zero where any diagnostic at or above --severity was reported. --include
resolves the include graph first, under which the undeclared-symbol rule and the
conjecture count can be correct for a problem whose signature is supplied by an
axiom set.
Example
examples/demo.livemd is a Livebook covering parsing, diagnostics, the three
printers, includes, lint, SZS and the statement stream in approximately twenty
cells. Open it in Livebook, or read it as Markdown.
Development
mix test               # unit and property tests
mix test --include corpus
mix test --include network   # re-checks the vendored files against their pages
mix check              # format, compile --warnings-as-errors, credo, test, dialyzer
mix run bench/parse.exs
mix tptp.corpus        # sweep a local TPTP library, rewrite reports/CORPUS.md
mix tptp.census        # the same library's type applications, rewrite reports/CENSUS.md
Both sweeps parse each file in a separate process under a max_heap_size ceiling,
since a file's size does not predict the cost of parsing it: across the library the
source ranges from 2.5 to 111 bytes per tree node, so SWV535-1.010.p peaks at
3.2 GB from 8 MB while a file twice its size peaks at a ninth of that. --heap is
the total across all workers, and a parse exceeding its share is retried alone.
CI runs the stages of mix check as one job and Dialyzer as another, so the PLT is
cached under its own key and a lock-file change does not rebuild it. A third
workflow regenerates the generated files and fails if the working tree is not
clean, which is what prevents a generated file from being hand-edited.
A fourth workflow reads the library. On a pull request it sweeps one file in five;
nightly it sweeps every file, since a check skipping four files in five examines
four fifths of nothing. Set $TPTP_CORPUS_FULL=1 to run the corpus tests that way
locally.
Benchmarks
bench/parse.exs runs each stage over 1 KB, 100 KB, 1 MB and 4.5 MB inputs and
reports allocation alongside throughput. The design of this library is largely a
set of allocation decisions, and a timing alone would report a regression in any of
them as acceptable until memory ran out.
The final rung is a bound rather than a measurement. Axioms/CSR002+5.ax is
455 MB, approximately 75 million tokens, which as three-tuples would occupy roughly
2.4 GB. It is streamed with the baseline taken after the source binary is read, so
the figure reported is not the cost of the file, which is unavoidable, but whether
the token stream was materialised alongside it.
On a Ryzen 7 3700X under OTP 28 and Elixir 1.20.3:
statements  3341977
elapsed     19.0 s
peak heap above the loaded file    238.1 KB
3.3 million statements from a 455 MB file, with a quarter of a megabyte of live
heap above the source. The remaining rungs scale linearly: end to end,
from_string runs at approximately 4 MB/s and allocates roughly 75 times the size
of the source, that being the tree, which is why stream_string!/1 exists for
larger input.
Lexer verification
The lexer is the only stage not derived from the BNF, so mix tptp.gen also writes
test/support/bnf_oracle.ex: the 56 ::- and ::: rules transcribed into
anchored regular expressions. The property asserted is not that the lexer matches
the BNF but that every token the lexer emits without a diagnostic satisfies its BNF
pattern, so a departure is admissible only where the lexer reports it. There are
two, both warnings: an empty quoted token, which <single_quoted> and — since
v9.3.1.3 — <distinct_object> both forbid, and a redundant leading zero, as in
00, -007 and 1/02.
Documentation and static analysis
Every module carries a @moduledoc, every public function a @doc and every type
a @typedoc. test/tptp/documentation_test.exs enforces this from the compiled
docs chunk rather than by review. Rationale a consumer requires belongs in the
published documentation; the library is accordingly close to free of code comments,
the exceptions being the sweep scheduler and the generators, where what requires
explanation is the shape of an implementation rather than the behaviour of an API.
mix credo --strict includes a custom check prohibiting String.to_atom/1 and its
equivalents. Atoms are never collected and the table is bounded at approximately one
million, so a library reading tens of thousands of untrusted files must not create
them from input. This is a security property and is enforced mechanically.
Licence
This library is MIT licensed. See LICENSE.
Redistributed TPTP material is not. priv/bnf/SyntaxBNF-v9.3.1.3 is the file from
github.com/TPTPWorld/SyntaxBNF, priv/bnf/SZSOntology.bnf the file from
github.com/TPTPWorld/SZSOntologies (CC BY 4.0), each carried unmodified
so that installation requires no network access, and lib/tptp/szs/page.ex quotes
the value descriptions from the SZS ontology page. The TPTP's terms permit
this:
The TPTP is copyrighted 1993-onwards, by Geoff Sutcliffe & Christian Suttner.
Verbatim redistribution of the TPTP and parts of the TPTP is permitted provided
that the redistribution is clearly attributed to the TPTP. Distribution of any
modified version or modified part of the TPTP requires permission.

None is modified. See NOTICE for the attribution, the commit each file
was taken at and its digest, and tptp.org for the TPTP itself.


  

    Corpus report

Every problem and axiom file of a local TPTP library, read with
Tptp.from_string/2 and nothing else — no include resolved, no lint rule run.
A file counts as parsed when the result carries no error-severity diagnostic;
warnings do not count against it.
A file that did not parse is listed below with the diagnostic code that refused
it, because "did not parse" and "is not TPTP" are different claims and only the
code says which one this is. Where the answer is known it is written out below
the table, once per explanation rather than once per file, and it disappears
from the report along with the failures it explains.
Regenerate with mix tptp.corpus; mix tptp.corpus --check fails if the
results below have gone stale against the library on this machine. The nightly
workflow sweeps a freshly downloaded release and keeps its own report as an
artifact, because a count taken from one snapshot of the library says nothing
about another.
Against the previous toolchain
The measurement this replaces ran the TH0/TH1 problem set — 5109 problems as it
counted them — through the toolchain that preceded this library, and recorded
628 files that exceeded its parse budget and 221 it could not parse.
Those are the two numbers the Timed out and Failed columns below are to be
read against. The comparison is of coverage, not of speed: the budget, the
machine and the TPTP release are not the same.
Results
	Set	Files	Parsed	Failed	Timed out
	Problems	26925	26921	4	0
	Axioms	2433	2433	0	0
	Total	29358	29354	4	0

The TPTP names a problem's form in its file name, and ^ marks a THF problem:
5279 of the 26925 problems swept are named that way. That is
a fact about the names rather than about the contents — only
Tptp.Query.dialect/1 answers that — and it is here because the TH0/TH1 set is
what the comparison above is over.
What did not parse
	File	Why
	SYN000+2.p	TPTP0301
	SYN000-2.p	TPTP0301
	SYN000^2.p	TPTP0301
	SYN000_2.p	TPTP0301

SYN000+2.p, SYN000-2.p, SYN000^2.p use theory(equality) as an inference parent, which <source> has not derived since v9.3.1.2 replaced <source> ::= <general_term> with a list of alternatives. Fixed upstream on 10/09/26 — see https://tptp.org/TPTP/Distribution/BuggedProblems-v9.3.1.txt — and the three parse once that edit reaches the distributed tarball. They are the same demonstration of the annotated-formula syntax written once per dialect, and all three carry the same two statements.
SYN000_2.p writes introduced(assumption,[from,the,world,[]]), which is introduced(<intro_type>,<useful_info>) where both the BNF and the TPTP language page state introduced(<intro_type>,<useful_info>,<parents>). The bracket belongs one place to the left: the other three dialects' copies of this file write introduced(assumption,[from,the,world],[]). Distinct from, and not covered by, the theory(equality) fix of 10/09/26 — this file carries both, and the second was reachable only once the first was resolved. Reported upstream on 2026-09-11.
This run
		
	TPTP	v9.3.1, at /opt/TPTP
	Elixir	1.20.4
	OTP	28
	Schedulers	8
	Workers	8 on 28125, 4 on 913, 2 on 320
	Heap ceiling	6.0 GB
	Per-file budget	60.0 s
	Size cap	19.1 MB
	Thinning	none — every file
	Wall clock	886.5 s
	Read	5428.1 MB
	Throughput	6.1 MB/s

Slowest files
	File	Bytes	ms
	SWV536-1.010.p	8504170	13420.2
	SYN854-1.p	16214076	13409.3
	SYN852-1.p	16425608	13076.6
	SYN853-1.p	16223754	12997.9
	SYN839-1.p	14596647	12226.2
	SWV545-1.010.p	8504445	12185.7
	SWV535-1.010.p	8504216	12024.3
	SWV546-1.010.p	8504178	12022.8
	SYN841-1.p	14703297	11822.9
	SYN855-1.p	15651631	11616.7



  

    Type application census

Where a local TPTP library applies a type constructor, and in which dialects.
Every problem and axiom file is read with Tptp.from_string/2 and nothing
else, under the same 20 MB size cap as mix tptp.corpus.
The TFF count is exact — a <tff_atomic_type> node is only ever built for an
application. The THF count is a heuristic, an apply spine in a type-role
statement, because THF does not separate a type from a term. "Outside the base
languages" means a dialect other than cnf, fof, tf0 or th0.
Each — row refines the row above it. The TFF rows are taken over the exact
set and do not describe the heuristic's; the heuristic's files are instead
divided by dialect, which indicates whether it is identifying types.
A constructor applied at arity ≥ 2 over a type variable is the one shape an
elaborator cannot monomorphise into a fresh sort: list($i) is a sort,
fun(A, B) is a constructor that has to enter type unification. It is counted
for a variable as a direct argument and again for a variable anywhere beneath
one, since fun(list(A), $i) is no more monomorphisable than fun(A, B).
Regenerate with mix tptp.census; mix tptp.census --check fails if the
results below have gone stale against the library on this machine.
Results
		Files
	Scanned	29358
	With an applied type constructor (TFF, exact)	885
	— of those, outside the base languages	885
	— of those, at arity ≥ 2 over a type variable	884
	— of those, at arity ≥ 2 over a nested type variable	884
	With an apply spine in a THF type (heuristic)	939
	— of those, TH1	807
	— of those, DH0	86
	— of those, DH1	46
	Using !>	2092

Constructors (TFF)
From the exact TFF walk alone. record_thf/3 sets a boolean and never
populates constructors, so the files the THF heuristic found contribute no
names, no arities and no domains here — this is a census of the constructors
TFF spells unambiguously, not of the library's constructors. Var counts the
files where the constructor took a type variable as a direct argument at
arity ≥ 2, Var nested where one appeared anywhere beneath an argument.
	Constructor	Arities	Files	Var	Var nested	Domains
	fun	2	617	617	617	COM, ITP, LCL, NUM, NUN, SCT, SWV, SWW
	list	1	449	0	0	COM, ITP, LCL, SCT, SWV, SWW
	product_prod	2	362	339	339	COM, ITP, LCL, NUM, SCT, SWW
	option	1	208	0	0	COM, ITP, SCT, SWW
	tyop_2Emin_2Efun	2	196	196	196	ITP
	set	1	176	0	0	ITP
	filter	1	170	0	0	ITP
	itself	1	134	0	0	ITP
	tyop_2Epair_2Eprod	2	131	130	130	ITP
	array	1	102	0	0	ITP, SWW
	sum_sum	2	96	96	96	ITP, SWW
	ref	1	88	0	0	ITP, SWW
	tyop_2Elist_2Elist	1	71	0	0	ITP
	map	2	61	61	61	SWW, SYN
	heap_ext	1	48	0	0	ITP
	heap_Time_Heap	1	46	0	0	ITP
	multiset	1	46	0	0	ITP
	tyop_2Eoption_2Eoption	1	44	0	0	ITP
	word	1	28	0	0	ITP
	tyop_2Esum_2Esum	2	27	27	27	ITP
	numeral_bit0	1	26	0	0	ITP
	numeral_bit1	1	26	0	0	ITP
	exp	1	25	0	0	SWW
	huffma1450048681e_tree	1	25	0	0	SWW
	hoare_28830079triple	1	24	0	0	SWW
	fm	1	22	0	0	COM
	tyop_2Efcp_2Ecart	2	19	19	19	ITP
	tyop_2Eind__type_2Erecspace	1	19	0	0	ITP
	old_node	2	18	18	18	ITP
	tyop_2Ebool_2Eitself	1	18	0	0	ITP
	pred	1	15	0	0	ITP, SWW
	seq	1	14	0	0	ITP
	tyop_2Etopology_2Etopology	1	9	0	0	ITP
	tuple_isomorphism	3	8	8	8	ITP
	fun1	2	7	7	7	LCL
	tyop_2Efinite__map_2Efmap	2	7	7	7	ITP
	tyop_2Equote_2Evarmap	1	6	0	0	ITP
	poly	1	5	0	0	SWW
	tyop_2Ebinary__ieee_2Efloat	2	5	5	5	ITP
	tyop_2Ecanonical_2Ecanonical__sum	1	5	0	0	ITP
	tyop_2Ecanonical_2Espolynom	1	5	0	0	ITP
	tyop_2Efcp_2Ebit0	1	5	0	0	ITP
	tyop_2Emetric_2Emetric	1	5	0	0	ITP
	tyop_2Esemi__ring_2Esemi__ring	1	5	0	0	ITP
	tyop_2Etoto_2Etoto	1	5	0	0	ITP
	tyop_2Efcp_2Ebit1	1	4	0	0	ITP
	tyop_2Ering_2Ering	1	4	0	0	ITP
	tyop_2Ewellorder_2Ewellorder	1	4	0	0	ITP
	lazy_lazy_sequence	1	3	0	0	COM, SWW
	node	2	3	0	3	SWW
	poly1	1	3	0	0	SWW
	tyop_2EEncode_2Etree	1	3	0	0	ITP
	tyop_2Ellist_2Ellist	1	3	0	0	ITP
	tyop_2Eordinal_2Eordinal	1	3	0	0	ITP
	tyop_2Ereal__topology_2Enet	1	3	0	0	ITP
	tyop_2EringNorm_2Epolynom	1	3	0	0	ITP
	fun_box	2	2	2	2	ITP
	heap_Heap	1	2	0	0	ITP
	tyop_2Ebinary__ieee_2Efp__op	2	2	2	2	ITP
	tyop_2Eenumeral_2Ebl	1	2	0	0	ITP
	tyop_2Eenumeral_2Ebt	1	2	0	0	ITP
	tyop_2Epatricia_2Eptree	1	2	0	0	ITP
	tyop_2Esptree_2Espt	1	2	0	0	ITP
	cup_of	1	1	0	0	SYN
	tyop_2Efcp_2Efinite__image	1	1	0	0	ITP
	tyop_2Efmaptree_2Efmaptree	2	1	1	1	ITP
	tyop_2Einftree_2Einftree	3	1	1	1	ITP
	tyop_2Elbtree_2Elbtree	1	1	0	0	ITP
	tyop_2Epath_2Epath	2	1	1	1	ITP
	tyop_2Epatricia__casts_2Eword__ptree	2	1	1	1	ITP

Provenance
		
	BNF	9.3.1.3

This run
		
	Library	/opt/TPTP
	Elixir	1.20.4
	OTP	28
	Schedulers	8
	Workers	4 on 28125, 2 on 913, 1 on 320
	Thinning	none — every file
	Wall clock	3977.7 s



  

    Findings: what the parse failures were hiding

Four files in TPTP v9.3.1 failed to parse, so every stage after the parser had never
seen the statements that failed, and every corpus sweep skipped the four files
outright through Mix.Tasks.Tptp.Corpus.known_failures/0. On 2026-09-10 the fix
announced in
BuggedProblems-v9.3.1.txt
was applied to copies of the four, and everything downstream was run over them, and
then over the library, looking for what else a skipped file or an unchecked stage
could conceal.
Measured against TPTP v9.3.1 at /opt/TPTP, BNF v9.3.1.3
(priv/bnf/SyntaxBNF-v9.3.1.3) and the TPTP language page at
https://tptp.org/UserDocs/TPTPLanguage/TPTPLanguage.shtml. Line numbers are lines of
those files.
		Finding	Whose	Status
	1	SYN000_2.p writes introduced/2	TPTP	Reported 2026-09-11
	2	SYN000^2.p uses the undeclared qll	TPTP	Reported 2026-09-11
	3	unknown is both a <source> literal and a <name>	TPTP, cosmetic	Reported 2026-09-11
	4	TPTP0501 reported legal default-typed symbols	This library	Fixed in 0.1.0
	5	TPTP0504 reported the literal unknown as a parent	This library	Fixed in 0.1.0
	6	Tptp.Query read most TXF files as TF0	This library	Fixed in 0.1.0
	7	The language page's TXF paragraph omits $distinct	TPTP, cosmetic	Reported 2026-09-11
	8	SYO561_1.p's Number of X terms header miscounts	TPTP	Reported 2026-09-11

The five TPTP-side findings were reported upstream on 2026-09-11.
The checks that found nothing are at the end, so they need not be
repeated.
The patch
Two edits, to copies. The first is the announced one; the second is finding 1.
sed -e 's/\[theory(equality),source_unknown/[source_unknown/g' \
    -e 's/introduced(assumption,\[from,the,world,\[\]\])/introduced(assumption,[from,the,world],[])/' \
    $TPTP_ROOT/Problems/SYN/SYN000_2.p > SYN000_2.p        # and likewise for -2, +2, ^2
With both, all four files parse with no diagnostic, print identically through the
canonical, pretty and format-preserving printers after a re-parse, and lint clean at
the file and the unit level, apart from TPTP0506 (no conjecture, at :info) and
finding 2.
1. SYN000_2.p writes introduced/2
104:    introduced(assumption,[from,the,world,[]]) ).
The closing bracket of the <useful_info> list sits one place to the right, so the
term has two arguments. Both published sources require three:
539: <internal_source>      ::= introduced(<intro_type>,<useful_info>,<parents>)
and the other three dialects' copies of the file write it that way:
SYN000-2.p:71   introduced(assumption,[from,the,world],[]) ).
SYN000+2.p:82   introduced(assumption,[from,the,world],[]) ).
SYN000^2.p:294  introduced(assumption,[from,the,world],[]) ).
The theory(equality) fix leaves this in place, so SYN000_2.p is the one of the
four that still fails once the corrected tarball is published. It stays in
known_failures/0, where @introduced gives this reason.
Reproduce:
grep -n 'introduced(' $TPTP_ROOT/Problems/SYN/SYN000?2.p
2. SYN000^2.p uses an undeclared symbol
216: thf(let_tuple_4,axiom,
217:     $let(
218:       [ a: $int,
219:         b: $int ],
220:       [a,b]:=
221:         [27,28],
222:       qll @ a @ b ) ).
Nothing declares qll. THF has no default typing — "THF does not admit default
typing - all symbol types must be declared before use", in the language page's
section on types — so this is an error rather than a style point. The file declares
ql with exactly the type the use needs:
132:    ql: $int > $int > $o ).
so it is presumably a typo for ql. TPTP0501 reports it.
The statement parses, but the file did not, so no sweep ever linted it. Swept as
units with includes resolved, it is the only undeclared symbol in any of the 5,275
THF problems checked: the 4,918 THF-named ones under 1 MB, and 357 of the 361 between
1 and 20 MB whose SPC names TH0 or TH1, the remaining four having exceeded the
sweep's heap share. No THF problem exceeds 20 MB. It is listed in the lint corpus test's
@known_undeclared, so that gate does not fail when the file leaves
known_failures/0.
Reproduce:
grep -nE '\bqll?\b' "$TPTP_ROOT/Problems/SYN/SYN000^2.p"
3. The literal unknown source is also a name
527: <source>               ::= <dag_source> | <internal_source> | <external_source> | unknown |
unknown is also a <lower_word>, hence a <name>, hence a <dag_source>, so the
literal alternative is ambiguous with the first one: an LALR generator reports a
reduce/reduce conflict. The meaning is not in doubt — the language page describes
unknown as the unknown source — but a tool cannot distinguish that from a parent
formula named unknown. Tptp.Bnf.Generator resolves it by dropping the literal
alternative (the first of its departures), and finding 5 is what that cost.
Cosmetic. The four SYN000*2.p files are the only library files that use the
literal; see finding 5.
4. TPTP0501 reported legal default-typed symbols
The rule reported every undeclared symbol in every typed dialect. The language page:
A useful feature of TFF is default typing for symbols that are not explicitly
declared: predicates default to ($i,...,$i) > $o, and functions default to
($i,...,$i) > $i. This allows TFF to effectively degenerate to untyped FOF.
[…]
THF does not admit default typing - all symbol types must be declared before use.

and, in its section on the TF0 type system, "If a symbol is used and its type has not
been declared, then default types are assumed."
So in TFF, TXF, TCF and NXF an undeclared symbol has a type. The rule fired on 517
occurrences across seventeen such files, and the lint corpus test carried all of
them as true findings:
	Files	Dialect	Occurrences
	SWX216+1.p, SWX228_1.p–SWX239_1.p (13)	TF0	494
	SYN000-3.p	TCF	18
	MSC034_1.p, MSC035_1.p	NXF	4
	LCL977_1.p	TF0	1

None of them is ill-typed under the defaults. These files declare almost nothing, so
the only values other than $i are $o, and the one place a default could clash is
an axiom binding a $o variable; every such axiom in the fourteen first-order SWX
and LCL files was read. Where an undeclared symbol is applied to a cons that carries
a $o, it is used as a predicate — head6(cons6((X),X2)) <=> (X) in SWX229_1.p,
so head6 defaults to ($i) > $o — and where one is compared with =, it is the
$i tail: tail6(cons6((X),X2)) = X2. LCL977_1.p applies f only to untyped
variables, and the MSC atoms are propositions, which default to $o.
The rule now applies only where a thf statement is present — TH0, TH1, DH0, DH1
and NHF — and README.md no longer says the typed dialects require a declaration for
every symbol. Default typing does make two things an error — a later declaration that
differs from the assumed type, and a default-typed symbol applied to an argument
other than $i — but both are questions about types, which this library does not
answer.
Found because finding 2's neighbour, SYN000_2.p, drew TPTP0501 for ia1 and
ia3: its selective include('Axioms/SYN000_0.ax',[ia1,ia3]) omits the two formulae
that declare them. In TFF that is legal, and reading the page to confirm it is what
showed the rule's premise to be wrong.
5. TPTP0504 reported the literal unknown as a parent
Because of finding 3's departure, the literal unknown in source position reaches the
lint table as a parent named unknown, and Tptp.Lint.Rules.Parent reported it as
missing: twice in each SYN000*2.p file, once for the source of source_unknown
and once for that of useful_info (SYN000+2.p:66 and :95). The
rule now never reports unknown.
Reproduce (the files that use the literal):
grep -rlE '^\s*unknown\s*(\)\s*\.|,)|,\s*unknown\s*(\)\s*\.|,\s*\[)' $TPTP_ROOT/Problems $TPTP_ROOT/Axioms
6. Tptp.Query read most TXF files as TF0
TXF was recognised by three constructs that have a node kind of their own — a tuple,
a $let and a sequent — and by nothing else. But most of what TXF adds to TFF is
FOOL, and no FOOL form has a node kind, because each is an ordinary TFF node standing
where the grammar also admits it in TF0. The language page:
The typed extended first-order form (TXF) augments TFF with FOOL constructs:
formulae of type $o as terms; variables of type $o as formulae; tuples;
conditional (if-then-else) expressions; and let (let-defn-in) expressions.

Measured against TPTP's own SPC headers over the 2,977 problems under 1 MB whose
header names a TF or TX dialect, 252 are TX0 and 51 of them read as :tx0. The other
201 read as :tf0.
Five shapes now carry the feature. A $o variable and a formula in a term position
are the first two of the page's list; $ite is its fourth, which the BNF writes as a
defined functor rather than as a form of its own (<txf_conditional> :== $ite(...)).
A declared $o argument type is the other half of the page's rule, "The argument
types must be atomic, and cannot be $o in TFF, but can be $o in TXF". And
$distinct is TXF's and THF's, per the BNF:
501: %----$distinct is part of the TXF and THF languages. $distinct is always written in functional
502: %----form, even in THF. It takes one or more terms of the same type as arguments, and indicates
503: %----that the arguments are pairwise !=.
A formula in a term position needs the whole <tff_term> ::= <tff_logic_formula>
family, including tff_unitary_term — an equation's parenthesised side is a term
node and not a formula node, so f(a) = (p | q) was read as TF0 until it was added —
and $true and $false, which are terms of type $o and reach the same position as
defined_constant leaves.
With all five, every one of the 252 is read correctly, and nothing else moves: no
false positive among the 2,060 TF0, 590 TF1 and 60 TX1 problems in the same sweep.
Repeating the sweep over the 821 problems between 1 and 20 MB whose SPC names a TF,
TX or TH dialect carries that across the rest of the library: all 88 TX0 and all 88
TX1 there are read correctly, as are 191 TF0, 89 TF1, 180 TH1 and 177 TH0, with no
mismatch of any kind. Every one of the library's 340 TX0 problems is therefore read
correctly, against 2,251 TF0, 679 TF1 and 148 TX1 that are not. Nothing above 20 MB is
TXF or THF — those 62 files are 30 TF0, 19 CNF and 13 FOF — so this covers the TX
population exactly rather than merely widely. Twenty-three units exceed their sweep's
heap share and were not classified, nineteen TF0 and four TH0.
SYO561_1.p was the last of the 252 to be read correctly. It uses no FOOL at all —
$distinct(apple,microsoft) is its only construct above TF0, and it is the library's
one live use of $distinct — which is what led to finding 7.
Reproduce: Tptp.QueryTest pins each shape. For one file:
mix run -e 'root = System.fetch_env!("TPTP_ROOT")
{:ok, unit, _} = Tptp.Unit.from_file(root <> "/Problems/SYO/SYO561_1.p", resolver: {Tptp.Resolver.Fs, root: root})
IO.inspect(Tptp.Query.dialect(unit))'
7. The page's TXF paragraph omits $distinct
Finding 6's quotation lists five constructs, and $distinct is not among them, nor
is it mentioned anywhere else on the page as belonging to a particular dialect. Two
other sources say it does belong to one. The BNF, at line 501, says it "is part of
the TXF and THF languages". And TPTP's own tooling agrees twice over: it counts
$distinct among a problem's extended terms —
21: %            Number of X terms     :    1 (   0  [];   0 ite;   1 let;   1 dis)
— and gives SYO561_1.p, whose only construct above TF0 is that one $distinct, an
SPC of TX0. The v9.3.1 bugfix to the 32 MGT problems, "$distinct expanded to
inequalities", reads as the same judgement applied to FOF.
So the meaning is settled and only the page is silent. A clause in the TXF paragraph
would close it. That same header line is finding 8.
8. A miscounted Number of X terms header
21: %            Number of X terms     :    1 (   0  [];   0 ite;   1 let;   1 dis)
SYO561_1.p contains no $let. Its five statements are three type declarations, the
$distinct axiom and an apple != microsoft conjecture. The parts also sum to two
where the line states one, which is the same miscount seen from the other side.
Of the 448 Number of X terms headers in Problems/ and Axioms/, this is the only
one whose parts do not sum to its total, and the only one whose dis is not zero.
Since this file is the library's one live $distinct, the dis column has had no
other occasion to be exercised — so the fault is likely in whatever counts a
$distinct, rather than in this file.
Reproduce:
grep -rH 'Number of X terms' $TPTP_ROOT/Problems $TPTP_ROOT/Axioms |
  perl -ne 'if (m{^(.*?):%\s+Number of X terms\s*:\s*(\d+)\s*\(\s*(\d+)\s*\[\];\s*(\d+) ite;\s*(\d+) let;\s*(\d+) dis\)}) {
    $s = $3 + $4 + $5 + $6;
    print "$1 total=$2 parts=$s\n" if $2 != $s;
  }'
Checked and clean
	The other thirteen SYN000 demonstration files — SYN000+1, -1, -3, ^1,
^3, ^6, ^7, _1, _3–_7. All parse, round-trip through all three
printers, and lint clean at file and unit level apart from TPTP0506 at :info
(and SYN000-3.p under the old TPTP0501, finding 4).
	Every include directive, 216,891 across Problems/ and Axioms/. Every
target exists. Four use a selection — the four SYN000*2.p files — and every name
they select exists in its target. The corpus gates build units and discard the
unit diagnostics, so this is the first check of it.
	Every THF problem in the library, 5,275 of the 5,279, linted as a unit with
includes resolved and TPTP0501 alone: 5,274 clean and finding 2. That is the
4,918 THF-named problems under 1 MB — thirteen ITP units among them exceed a 1.5 GB
heap and were rerun one at a time under 6 GB, all clean — together with the 361
between 1 and 20 MB whose SPC names TH0 or TH1, four of which exceeded the heap
share and went unchecked. No THF problem exceeds 20 MB.
	The new <distinct_object> rule. v9.3.1.3 requires at least one <do_char>.
No library file contains an empty "": the four lines a search for "" finds
outside comments are "A \"Microsoft \\ escape\"" in the SYN000*2.p files, an
escaped quote followed by the closing one.
	TPTP0503, duplicate formula names, which fires on the ITP axiom sets. Not a
defect: the BNF requires unique names "in derivations, … so that parent references
are unambiguous", and a problem is not a derivation.

The first and fourth are repeatable with mix test --include corpus, which runs the
gates, and with TPTP_CORPUS_FULL=1, which runs them over every file rather than a
sample.


  

    Changelog

All notable changes to this project are recorded here. The format follows
Keep a Changelog, and the project follows
semantic versioning over its Elixir API.
Note that the package version and Tptp.bnf_version/0 are two different numbers: the
latter is the TPTP release whose BNF the shipped parser was generated from, and it
moves when TPTP moves, not when this library does.
Unreleased
0.1.3 - 2026-10-11
The SZS reader accepts the status and output lines systems print in practice, and
Tptp.Span resolves a line and column back to a byte offset.
Added
	Tptp.Span.offset/3, the inverse of line_column/2: a one-based line and byte
column to a byte offset, as {:ok, offset}, or :error for a line the index
does not have, a column below one, or a column past the line's line feed. The
index does not record the source's length, so a column on the last line is not
bounded above.

Changed
	The SZS readers (Tptp.Szs.status/1, statuses/1, value/1, success?/1 and
blocks/1) accept the framing systems print in practice: # as well as %,
any text before it on the line (StarExec's elapsed-time prefix), and no
for <problem> (E). The value and dataform are still looked up in
Tptp.Szs.Ontology as written.
	The problem in Tptp.Szs.status/0, Tptp.Szs.unknown/0 and
Tptp.Szs.block/0 is binary() | nil, nil when the line names none. Code
that matches the problem as a binary needs a clause for nil. A block opened
without a problem is closed only by an end without one, and likewise with.
	Tptp.Szs.status_line/3 and Tptp.Szs.output_block/3 take nil for the problem
and then leave out for <problem>, so what the readers return can be written
back.

Fixed
	A status line no longer takes its problem or comment from the following line:
the separators were \s, which matches a line feed, so
"% SZS status Theorem\nfor X" was read as a status for X.

0.1.2 - 2026-09-30
Re-release of 0.1.1 for the Zenodo archive; no changes to the library.
0.1.1 - 2026-09-29
The SZS ontologies are now read from the TPTP World's BNF for them rather than
transcribed, which brings the isa hierarchy with it.
Added
	CITATION.cff and .zenodo.json for archiving releases on Zenodo; CITATION.cff is
shipped in the Hex package.

Changed
	Tptp.Szs.Ontology is now generated by mix tptp.gen from the TPTP World's
SZSOntology.bnf (https://github.com/TPTPWorld/SZSOntologies), vendored at
priv/bnf/SZSOntology.bnf and attributed in NOTICE. The 112 values and their
three ontologies are unchanged; values/0 now lists them in the BNF's order.
	The SZS isa hierarchy is modelled, read off the BNF's rules: parents/1,
children/1, ancestors/1, descendants/1, isa?/2, ontologies/0 and
arguments/1 ([:unknown, :success] for Assumed, [] otherwise). It is a
DAG, not a tree — Theorem has three parents.
	Tptp.Szs.Page holds what the BNF does not carry and the ontology page does:
mnemonic/1, from_mnemonic/1, from_status_value/1 and describe/1, transcribed
by hand as before. Tptp.Szs.Ontology delegates to it, so those calls are
unchanged; Ontology.source/0 now names the BNF and Page.source/0 the page.
	priv/bnf/SyntaxBNF-v9.3.1.3 is re-vendored from
https://github.com/TPTPWorld/SyntaxBNF, whose file differs from the published
page under the same version number: unknown is gone from <source>, and the
<status_value> rule is gone while <inference_status> still references it.
The generated grammar is byte-for-byte what it was, since the library already
dropped unknown; that departure is now the BNF's own and
Tptp.Bnf.Generator.departures/0 lists three.
	Tptp.Bnf.Vocabulary.status_value_values/0 is taken from the SZS BNF's
<inference_status_value>, under the name the SyntaxBNF references: 47 values,
the success ontology less its type-check and verification branches, where the
page's <status_value> listed 34.

Removed
	subontology/1 of Tptp.Szs.Ontology, which stood in for the hierarchy while it was
unpublished. isa?(value, :semantic_success) and its siblings say the same, and
more.

0.1.0 - 2026-09-11
First release. The parser is generated from TPTP BNF v9.3.1.3, and the SZS values are
transcribed from the ontology published at https://szs.tptp.org. Every problem and
axiom file of TPTP v9.3.1 is read through it; the four it refuses are defects in the
files, and are recorded under Notes below.
Added
	Tptp.from_string/2, from_file/2 and the ! variants, plus stream_string!/1
and stream_file!/2 for input too large to hold as statements.

	A resumable hand-written lexer with byte-accurate spans, and a statement splitter
that bounds the blast radius of malformed input to one statement.

	An LALR(1) parser generated from the vendored BNF by mix tptp.gen, and a CST
whose node tags are BNF nonterminals. No elaboration, no typing, no inference:
explicit type arguments are recorded verbatim, in source order, with spans.

	Tptp.Node.value/1, the canonical atomic word behind a leaf's spelling, so that
'p' and p are one symbol everywhere they are identified — the symbol table,
statement names, inference parents and include selections all key on it.

	Tptp.Node.new/3 for consumers that emit TPTP rather than read it, with the
print-and-reparse round trip as the validity check for a constructed tree.

	include resolution over a pluggable resolver — Fs, Http, Cascade, Map
and the default None — with cycle detection, formula selection and a Tptp.Unit
that keeps both the flattened statement list and the include tree.

	Lint rules over one fused walk. The undeclared-symbol rule applies to the dialects
written with thf alone — TH0, TH1, DH0, DH1 and NHF — since the TPTP language
page gives TFF, TXF, TCF and NXF default typing, ($i,...,$i) > $o for a predicate
and ($i,...,$i) > $i for a function, and says THF "does not admit default
typing".

	Tptp.Query: the dialect of a file or a unit, rank/1 and dialects/0 for the
total listing order, and within?/2 as a partial order over the dialects. They
are not a line — TCF and the non-classical languages are branches — so within?/2
answers a containment question and is not a sort comparator.
It recognises the dependently typed higher-order dialects, DH0 and DH1. What a !>
binds is the whole difference: !>[A: $tType] abstracts over a type and is
polymorphism, !>[A: nat] abstracts over a term and is a dependent type, and the
same distinction separates list: $tType > $tType from fin: nat > $tType.
Checked against the TPTP's own SPC header over the 26,021 problems of v9.3.1 that
carry one: 85 DH0 and 46 DH1 identified exactly, with no TH0 or TH1 problem misread
as either.
TXF is recognised by its FOOL constructs and not only by the three that have a node
kind of their own. A $o variable, a formula or $true/$false in a term
position, a declared $o argument type, $ite and $distinct all carry it, so
all 340 TX0 problems in the library are classified correctly, with no false
positive among the 2,251 TF0, 679 TF1 and 148 TX1 problems beside them.

	Tptp.analyze/2 and Tptp.Analysis: the file, its diagnostics, the symbol table
and the dialect from a single traversal, Tptp.Lint.scan/2, of which
Tptp.Lint.run/2, run_unit/2 and table/1 are projections. An opt-in line index
turns span offsets into line and column once rather than once per diagnostic, and
input that does not parse still yields an analysis carrying the diagnostics that
record the failure.

	Tptp.Analyzer, a behaviour for a named diagnostic producer over a
Tptp.Analysis, with run_all/3 dispatching by dialect, {:exactly, dialects}
for an analyzer that means the dialects it named, and a raising analyzer contained
as a TPTP0800 diagnostic naming it. Tptp.Lint implements it as :tptp_lint.

	Three printers: canonical, pretty (Inspect.Algebra) and format-preserving, the
last of which backs mix tptp.format and provably changes no token.

	Inspect implementations for Tptp.File, Tptp.Unit, Tptp.Node,
Tptp.Analysis, Tptp.Lint.Table and both statement structs, each printing a
summary in constant time rather than the source binary and every node that points
into it. inspect(term, structs: false) still shows the map.

	Tptp.Szs for the status lines provers print, over the 112 published SZS values.

	Diagnostics on every stage, tiered by code, never raised at the caller.

	mix tptp.lint, a command line over Tptp.analyze/2. It prints
path:line:column: severity: message [CODE] and exits non-zero where anything at
or above --severity was reported; --include resolves the graph and lints the
unit, --only and --suppress filter by code, and --format json emits one
object per line.

	mix tptp.corpus, which reads a local TPTP library through the parser and writes
CORPUS.md, and mix tptp.census, which records where that
library applies a type constructor and in which dialects
(CENSUS.md) — including the files applying one at arity ≥ 2
over a type variable, which is the one shape an elaborator cannot monomorphise into
a fresh sort. A nightly workflow sweeps the library entire; a pull request sweeps
one file in five.
Both sweeps parse each file in its own process under a max_heap_size ceiling,
with --heap as the total across workers and a serial retry for a file that
exceeds its share. A file's size does not predict its parse: the corpus runs from
2.5 to 111 bytes per CST node, so bounding a sweep by bytes of source bounds the
wrong quantity.

	FINDINGS.md: what the four unparseable SYN000*2.p files
were hiding from every stage after the parser. With the announced fix applied to
copies, two further defects in those files surfaced, and a sweep of the library for
anything else a skipped file could conceal showed three rules of this library's to
be wrong. Each finding carries its citation and a command reproducing it, and the
checks that found nothing are recorded with them.


Notes
	Zero runtime dependencies. yecc, :crypto, :inets and :ssl ship with OTP.
	No atom is ever created from input. A custom Credo check enforces it, because the
atom table is never collected and this library reads untrusted files.
	The TPTP is this library's ground truth: where the two disagree the parser is
wrong, being generated from the published BNF, and correcting it by hand would make
it a parser for something else. Where the TPTP's own published sources disagreed
with each other, the disagreement was reported upstream rather than worked around.
Six were carried during development; BNF v9.3.1.3 and the SZS ontology's move to
https://szs.tptp.org resolve all of them.
	Four library files do not parse, and both reasons are defects in the files.
SYN000-2.p, SYN000+2.p and SYN000^2.p use theory(equality) as an inference
parent, which <source> has not derived since v9.3.1.2; that was fixed upstream on
10/09/26 — see https://tptp.org/TPTP/Distribution/BuggedProblems-v9.3.1.txt — and
all three parse against the corrected text, so they leave
Mix.Tasks.Tptp.Corpus.known_failures/0 when the distributed tarball carries the
edit. SYN000_2.p carries a second and independent one, reachable only once the
first was resolved: it writes introduced(assumption,[from,the,world,[]]) where
both the BNF and the TPTP language page state
introduced(<intro_type>,<useful_info>,<parents>), and the other three dialects'
copies of the same file write introduced(assumption,[from,the,world],[]).
Reported upstream on 2026-09-11.
	SYN000^2.p carries a further defect that only surfaces once it parses: its
let_tuple_4 applies qll @ a @ b, and nothing declares qll. THF admits no
default typing, so that is an error, and TPTP0501 reports it. ql, declared as
$int > $int > $o, has exactly the type the use needs, so it is presumably a
typo. Reported upstream on 2026-09-11.
	The SZS isa hierarchy is deliberately not modelled: it is published only as
diagrams, and guessing at it would put unverifiable relations into a library whose
contract is faithfulness. (Modelled from the SZS BNF since 0.1.1.)
	One condition the TPTP states is not checked: "If a symbol's type is declared more
than once, and the types are not the same, that's an error." A symbol is a name and
an arity — "Symbols may be overloaded with different arity signatures, and are
treated as different symbols" — so this compares two declarations at the same
arity, and Tptp.Lint.Table keys on the name alone and cannot express it yet.



  

    NOTICE


This package redistributes material from the TPTP World, which is not covered by
the MIT licence in LICENSE.

    The TPTP is copyrighted 1993-onwards, by Geoff Sutcliffe & Christian Suttner.
    Verbatim redistribution of the TPTP and parts of the TPTP is permitted provided
    that the redistribution is clearly attributed to the TPTP. Distribution of any
    modified version or modified part of the TPTP requires permission.

        -- https://tptp.org/cgi-bin/SeeTPTP?Category=Documents&File=ReadMe

Two files are redistributed, each carried unmodified:

    priv/bnf/SyntaxBNF-v9.3.1.3
        The TPTP syntax BNF, version 9.3.1.3, attributed to the TPTP and taken from
        https://github.com/TPTPWorld/SyntaxBNF at commit 0f2ccdf1 of 2026-09-26:
        https://raw.githubusercontent.com/TPTPWorld/SyntaxBNF/0f2ccdf176fe5119eb9af75094df8f258d60b581/SyntaxBNF-v9.3.1.3
        sha256 ded01983d06207186b692eabe86c7336952cda9ca8c1331b10af75c8df8b409e

    priv/bnf/SZSOntology.bnf
        The BNF of the three SZS ontologies, licensed CC BY 4.0 by its repository
        (https://creativecommons.org/licenses/by/4.0/; see the repository's LICENSE)
        and taken from https://github.com/TPTPWorld/SZSOntologies at commit
        934403fd of 2026-09-29:
        https://raw.githubusercontent.com/TPTPWorld/SZSOntologies/934403fde10748dfa02a5fb404b5619d0ca84068/BNF/SZSOntology.bnf
        sha256 640cd71710935d41e16914e7d577adf7a4f6c647f4aaa6a1e353b02b0b338c5f

They are vendored so that installing this package needs no network access. Nothing
in this repository edits them. The files under lib/, src/ and test/support/ that are
derived from them are produced by `mix tptp.gen` and are regenerated rather than
hand-maintained.

The repository file of the syntax BNF is the source of the page published at
https://tptp.org/UserDocs/TPTPLanguage/SyntaxBNF.html, and the two are not the same
text under the same version number: at the time of writing the page still lists
`unknown` among the alternatives of <source> and still carries the <status_value>
rule, both of which the repository file has dropped, the latter in favour of the SZS
BNF. The repository is the maintained copy and is the one vendored.

A further piece of TPTP material is carried without being redistributed as a file.
lib/tptp/szs/page.ex transcribes what the SZS ontology page at
https://szs.tptp.org publishes and the SZS BNF does not: the mnemonic of each of
the 112 values, and the description of each, the last of these quoted from the page
in the TPTP's own words. The transcription is maintained by hand and was last
checked against the page on 2026-09-10. It is offered as attributed verbatim
quotation of the published text; no wording is altered.

The SZS ontology moved to https://szs.tptp.org during 2026; the former address,
https://tptp.org/UserDocs/SZSOntology, now serves a notice pointing there.

Note that the BNF served by SeeTPTP under Category=Documents lags both of the above:
at the time of writing it is version 9.3.0.4.

TPTP World is the work of Geoff Sutcliffe. See https://tptp.org.



  

    LICENSE


MIT License

Copyright (c) 2026 Johannes Schuster

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

---

This package redistributes material from the TPTP World. See NOTICE.



  

    
Tptp.Checks.NoDynamicAtoms 
    



      
Basics
This check is disabled by default.
Learn how to enable it via .credo.exs.
This check has a base priority of high and works with any version of Elixir.
Explanation
Atoms are never garbage collected and the VM's table holds around a million
of them. This library reads other people's files — tens of thousands of them
in a corpus run — so turning a functor, a formula name or a role into an atom
is a denial-of-service waiting to happen, not merely a leak.
Every atom this library uses is created at compile time: node kinds and token
categories come from the generated grammar, and the :== vocabularies come
from Tptp.Bnf.Vocabulary. Where input must reach an atom at all, use
String.to_existing_atom/1 inside a closed vocabulary and handle the
ArgumentError.
# not this
String.to_atom(functor)

# this
Tptp.Bnf.Vocabulary.formula_role?(role)
Check-Specific Parameters
There are no specific parameters for this check.
General Parameters
Like with all checks, general params can be applied.
Parameters can be configured via the .credo.exs config file.

      


      
        Summary


  
    Functions
  


    
      
        forbidden()

      


        The calls this check refuses, as {module, function} pairs.



    





      


      
        Functions


        


  
    
      
    
    
      forbidden()



        
          
        

    

  


  

      

          @spec forbidden() :: [{module(), atom()}]


      


The calls this check refuses, as {module, function} pairs.
Exposed so the test suite can assert that each one names a function that exists.
A misspelling here is invisible in the worst way: the check goes on reporting no
issues, which is what a clean tree looks like. String.to_charlist_atom sat in
this list until 2026-09-09 and could never have fired.
:erlang.binary_to_term/1 is here because it creates atoms from a serialised
term. Module.concat/1,2 creates them too and is deliberately absent: its uses
in this repository are all over compile-time alias AST, and a check that flags
its own implementation teaches contributors to ignore it.

  


        

      


  

    
Tptp 
    



      
A span-preserving reader for the TPTP language.
This library scans, splits, parses, resolves include directives, validates and
prints TPTP. It performs no type checking, no normalisation and no elaboration,
and it attaches no semantics to the operators it recognises. Its output is a
transcription of the input with byte-accurate source positions.
Reading a file
{:ok, file, diagnostics} = Tptp.from_file("Problems/PUZ/PUZ001+1.p")

file.statements   # [%Tptp.Statement.Annotated{} | %Tptp.Statement.Include{}]
file.comments     # ordered spans, held outside the tree
diagnostics       # sorted by source position
Scope
THF requires a declaration for every symbol and a type on every bound variable,
and the first-order typed dialects fix a default for whatever they leave out —
$i for an untyped variable, ($i * ... * $i) > $i or > $o for an undeclared
function or predicate. No type inference is therefore required to read any of
them, and none is performed. Explicit type arguments are recorded verbatim
and in source order: in f @ $i @ a, the $i is retained as an argument of the
application with its own span.
A consequence is that the concrete syntax tree does not distinguish a THF type
from a THF term. The grammar does not either — <thf_unitary_type> ::= <thf_unitary_formula> identifies the two nonterminals, and the well-formedness
conditions of the :== layer are what restrict a formula to those admissible as
types. Elaboration against a signature is the consumer's responsibility.
Error handling
Each stage threads a diagnostic accumulator, so a partial result is available for
any input and malformed input yields a shorter file rather than an exception.
from_string/2 has no failure case; from_file/2 fails only when the file
cannot be read. The ! variants raise Tptp.Error carrying the accumulated
diagnostics.
Includes
from_file/2 reads a single file. An include directive is recorded as a
Tptp.Statement.Include and not followed, since resolution reads files the
caller did not name and, under Tptp.Resolver.Http, performs network access.
Tptp.Unit is the entry point for include resolution and requires a resolver.
Stages
	Module	Responsibility
	Tptp.Lexer	tokenisation, resumable at statement granularity
	Tptp.Splitter	statement boundaries and position-dependent keyword resolution
	Tptp.Parser	tokens to a %Tptp.Node{} concrete syntax tree
	Tptp.Include	include graph construction, with cycle detection
	Tptp.Lint	the :== well-formedness conditions and cross-statement checks
	Tptp.Analysis	file, diagnostics, symbol table and dialect from one traversal
	Tptp.Printer.Canonical	tree to bytes

Versioning
bnf_version/0 reports the TPTP BNF release the shipped parser was generated
from. It is distinct from the package version, which is semantic versioning over
the Elixir API. Regenerating from a BNF release that introduces nonterminals is a
minor version increment, since it introduces kind atoms that an exhaustive
pattern match will not cover.

      


      
        Summary


  
    Types
  


    
      
        option()

      


        Options accepted by the reading entry points.



    





  
    Functions
  


    
      
        analyze(subject, options \\ [])

      


        Parses if required, applies the lint traversal once, and returns a
Tptp.Analysis.



    


    
      
        bnf_version()

      


        Returns the TPTP BNF release the shipped parser was generated from.



    


    
      
        detach(statement)

      


        Returns a copy holding its own binaries, allowing the source to be collected.



    


    
      
        from_file(path, options \\ [])

      


        Reads a single TPTP file from disk.



    


    
      
        from_file!(path, options \\ [])

      


        Reads a single TPTP file from disk, raising Tptp.Error if the file cannot be
read or any diagnostic is error-severity.



    


    
      
        from_string(source, options \\ [])

      


        Reads TPTP from a binary.



    


    
      
        from_string!(source, options \\ [])

      


        Reads TPTP from a binary, raising Tptp.Error on any error-severity diagnostic.



    


    
      
        stream_file!(path, options \\ [])

      


        Reads a TPTP file from disk as a stream of statements.



    


    
      
        stream_string!(source, options \\ [])

      


        Reads TPTP from a binary as a stream of statements.



    





      


      
        Types


        


  
    
      
    
    
      option()



        
          
        

    

  


  

      

          @type option() ::
  {:file, Tptp.Span.file_id()}
  | {:path, Path.t()}
  | {:max_statements, pos_integer()}


      


Options accepted by the reading entry points.
	:file — the identifier recorded in every span, for callers tracking more
than one file. Defaults to 0.
	:path — recorded on the result and used when rendering diagnostics.
from_file/2 sets it.
	:max_statements — an upper bound on the number of statements read, reported
as a diagnostic when reached. Defaults to no limit.


  


        

      

      
        Functions


        


    

  
    
      
    
    
      analyze(subject, options \\ [])



        
          
        

    

  


  

      

          @spec analyze(
  binary() | Tptp.File.t() | Tptp.Unit.t(),
  keyword()
) :: Tptp.Analysis.t()


      


Parses if required, applies the lint traversal once, and returns a
Tptp.Analysis.
A binary is parsed first; a Tptp.File or Tptp.Unit is analysed as given.
Always succeeds: input that does not parse yields an analysis whose diagnostics
record the failure.
options is the union of option/0 and Tptp.Lint.option/0. Each stage
reads the keys it recognises.
iex> analysis = Tptp.analyze("fof(a, axiom, p). fof(a, axiom, q).")
iex> Enum.map(analysis.diagnostics, & &1.code)
["TPTP0503"]

  



  
    
      
    
    
      bnf_version()



        
          
        

    

  


  

      

          @spec bnf_version() :: binary()


      


Returns the TPTP BNF release the shipped parser was generated from.
Read from the vendored grammar at compile time, so it cannot diverge from the
parser it describes. Record it alongside any cached tree: a BNF release may
change node kinds, and a cache keyed without it can yield a tree the current
code cannot interpret.
iex> Tptp.bnf_version()
"9.3.1.3"

  



  
    
      
    
    
      detach(statement)



        
          
        

    

  


  

      

          @spec detach(Tptp.Statement.t()) :: Tptp.Statement.t()


      


Returns a copy holding its own binaries, allowing the source to be collected.
Every leaf's text is ordinarily a sub-binary of the file's source, which keeps
the whole source reachable. Use this when retaining a small number of statements
from a large file.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("fof(a,axiom,p).")
iex> Tptp.detach(statement).formula.text
"p"

  



    

  
    
      
    
    
      from_file(path, options \\ [])



        
          
        

    

  


  

      

          @spec from_file(Path.t(), [option()]) ::
  {:ok, Tptp.File.t(), [Tptp.Diagnostic.t()]} | {:error, [Tptp.Diagnostic.t()]}


      


Reads a single TPTP file from disk.
include directives are recorded rather than followed; see Tptp.Unit. Fails
only when the file cannot be read.

  



    

  
    
      
    
    
      from_file!(path, options \\ [])



        
          
        

    

  


  

      

          @spec from_file!(Path.t(), [option()]) :: Tptp.File.t()


      


Reads a single TPTP file from disk, raising Tptp.Error if the file cannot be
read or any diagnostic is error-severity.

  



    

  
    
      
    
    
      from_string(source, options \\ [])



        
          
        

    

  


  

      

          @spec from_string(binary(), [option()]) :: {:ok, Tptp.File.t(), [Tptp.Diagnostic.t()]}


      


Reads TPTP from a binary.
Always succeeds. Defects in the input are returned as diagnostics alongside
whatever result could be constructed.
iex> {:ok, file, []} = Tptp.from_string("fof(a, axiom, p).")
iex> [statement] = file.statements
iex> {statement.language, statement.name.text}
{:fof, "a"}

iex> {:ok, file, [diagnostic]} = Tptp.from_string("fof(a, axiom, p). wibble.")
iex> {length(file.statements), diagnostic.code}
{1, "TPTP0201"}

  



    

  
    
      
    
    
      from_string!(source, options \\ [])



        
          
        

    

  


  

      

          @spec from_string!(binary(), [option()]) :: Tptp.File.t()


      


Reads TPTP from a binary, raising Tptp.Error on any error-severity diagnostic.
Warnings do not raise and remain on the returned file.

  



    

  
    
      
    
    
      stream_file!(path, options \\ [])



        
          
        

    

  


  

      

          @spec stream_file!(Path.t(), [option()]) :: Enumerable.t()


      


Reads a TPTP file from disk as a stream of statements.
Raises if the file cannot be read, following the convention of File.stream!/3.
The source is held as a single binary, into which every leaf's text is a
sub-binary; the statements are what is streamed.

  



    

  
    
      
    
    
      stream_string!(source, options \\ [])



        
          
        

    

  


  

      

          @spec stream_string!(binary(), [option()]) :: Enumerable.t()


      


Reads TPTP from a binary as a stream of statements.
The lazy counterpart to from_string/2, for input too large to materialise as a
statement list. Peak memory is bounded by the largest single statement rather
than by the size of the input.
Each element is a Tptp.Parser.result/0: {:ok, statement, diagnostics} or
{:error, diagnostics}. Comments are not observable through this path; use
from_string/2 where they are required.
iex> "fof(a,axiom,p). fof(b,axiom,q)."
...> |> Tptp.stream_string!()
...> |> Enum.map(fn {:ok, statement, []} -> statement.name.text end)
["a", "b"]

  


        

      


  

    
Tptp.File 
    



      
A TPTP file as read: its statements, its comments and its diagnostics.
Source retention
Every leaf's text is a sub-binary of source, so the source must outlive the
tree and is retained here. Reading a 4 MB problem therefore costs one 4 MB binary
and a tree of offsets rather than a copy of every symbol. Tptp.detach/1 returns
a copy owning its own binaries, for consumers retaining a small number of
statements from a large file.
Comments
The BNF permits a comment between any two tokens and does not treat comments as
white space, so they cannot be placed in the tree without appearing among the
children of arbitrary nodes. They are held as an ordered list of spans, which is
the form the format-preserving printer requires in order to reattach them by
position.
Computed properties
line_index/1 and digest/1 are functions rather than fields. Both are linear in
the size of the source and both are required infrequently — the first to render a
position, the second to key a cache. Callers needing either repeatedly should
retain the result.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        One parsed TPTP file: its source, its statements, its comments and everything said about them.



    





  
    Functions
  


    
      
        any_errors?(file)

      


        Whether anything error-severity was found.



    


    
      
        digest(file)

      


        A SHA-256 of the file's bytes, for keying a cache across runs.



    


    
      
        format_diagnostics(file)

      


        Every diagnostic, rendered one per line against a single line index.



    


    
      
        formulae(file)

      


        The annotated formulae, include directives excluded.



    


    
      
        includes(file)

      


        The include directives this file names, in source order.



    


    
      
        line_index(file)

      


        A line-start index for turning offsets into line and column numbers.



    


    
      
        node_at(file, offset)

      


        The innermost CST node under offset, or nil.



    


    
      
        statement_at(file, offset)

      


        The statement containing offset, or nil.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tptp.File{
  bnf_version: binary(),
  comments: [Tptp.Lexer.comment()],
  diagnostics: [Tptp.Diagnostic.t()],
  id: Tptp.Span.file_id(),
  path: Path.t() | nil,
  source: binary(),
  statements: [Tptp.Statement.t()]
}


      


One parsed TPTP file: its source, its statements, its comments and everything said about them.

  


        

      

      
        Functions


        


  
    
      
    
    
      any_errors?(file)



        
          
        

    

  


  

      

          @spec any_errors?(t()) :: boolean()


      


Whether anything error-severity was found.
iex> {:ok, file, _diagnostics} = Tptp.from_string("fof(a,axiom,p q).")
iex> Tptp.File.any_errors?(file)
true

  



  
    
      
    
    
      digest(file)



        
          
        

    

  


  

      

          @spec digest(t()) :: binary()


      


A SHA-256 of the file's bytes, for keying a cache across runs.
Pair it with bnf_version — the same bytes read against a different BNF can
produce a different tree, so a cache keyed on content alone will eventually hand
back a CST the current code cannot read.

  



  
    
      
    
    
      format_diagnostics(file)



        
          
        

    

  


  

      

          @spec format_diagnostics(t()) :: [binary()]


      


Every diagnostic, rendered one per line against a single line index.
iex> {:ok, file, _diagnostics} = Tptp.from_string("wibble(a).")
iex> Tptp.File.format_diagnostics(file)
["1:1: error: `wibble` does not start a TPTP statement [TPTP0201]"]

  



  
    
      
    
    
      formulae(file)



        
          
        

    

  


  

      

          @spec formulae(t()) :: [Tptp.Statement.Annotated.t()]


      


The annotated formulae, include directives excluded.

  



  
    
      
    
    
      includes(file)



        
          
        

    

  


  

      

          @spec includes(t()) :: [Tptp.Statement.Include.t()]


      


The include directives this file names, in source order.
Derived rather than stored, because a second list of the same structs would be a
second thing to keep in step.
iex> {:ok, file, []} = Tptp.from_string("fof(a,axiom,p). include('b.ax').")
iex> file |> Tptp.File.includes() |> Enum.map(&Tptp.Statement.Include.path/1)
["b.ax"]

  



  
    
      
    
    
      line_index(file)



        
          
        

    

  


  

      

          @spec line_index(t()) :: Tptp.Span.line_index()


      


A line-start index for turning offsets into line and column numbers.
O(bytes) to build and independent of the tree, so hold it if you are resolving
more than a handful of positions. format_diagnostics/1 builds one and reuses it
for the whole list, which is the common case.

  



  
    
      
    
    
      node_at(file, offset)



        
          
        

    

  


  

      

          @spec node_at(t(), non_neg_integer()) :: Tptp.Node.t() | nil


      


The innermost CST node under offset, or nil.
iex> {:ok, file, []} = Tptp.from_string("fof(a,axiom,p(bcd)).")
iex> Tptp.File.node_at(file, 15).text
"bcd"

  



  
    
      
    
    
      statement_at(file, offset)



        
          
        

    

  


  

      

          @spec statement_at(t(), non_neg_integer()) :: Tptp.Statement.t() | nil


      


The statement containing offset, or nil.
The first half of the editor's incremental path: find the statement under the
cursor, reparse just that one, splice it back. Linear in statements, which is
what a sorted list costs; a consumer editing a 3 million statement file wants an
interval tree of its own, built from these spans.

  


        

      


  

    
Tptp.Node 
    



      
A node of the concrete syntax tree.
Content
A node records what the grammar matched and nothing further. It carries no type,
no arity and no scope information, and does not classify $i as a type or a as
a term. The grammar itself does not distinguish a THF type from a THF term, so
the tree does not either; consumers requiring types elaborate them against a
signature of their own.
Positions
off and len are byte offsets into the source. The file identifier is a
property of the file rather than of each of its nodes, so span/2 constructs a
Tptp.Span on demand. Storing a span per node would approximately double the
size of a tree in order to repeat a single value.
A node's span covers the source it was built from including its own delimiters:
[a, b] spans the brackets and f(a) spans the closing parenthesis. The
generated grammar supplies the parser with the delimiters it omits from
children for this purpose, which makes containment queries — whether a given
comment falls inside a node — well defined.
text
A leaf carrying text — a word, a number, a quoted atom — has text set to a
sub-binary of the source rather than a copy. Leaves whose spelling is determined
by their kind, such as :vline, :iff and :big_forall, have text: nil. The
invariant is that a non-nil text equals binary_part(source, off, len).
Sub-binaries keep the source reachable. Tptp.File retains it for that reason;
Tptp.detach/1 produces a copy owning its own binaries.
text and value/1
text is the spelling as written. It is not the identity of the symbol. The BNF
defines a <single_quoted> as the enclosed <atomic_word> without the quotes,
so cat and 'cat' denote the same atomic word, and 'it's' is one word whose
fifth byte is an apostrophe. text retains quotes and escapes because the
printer must reproduce the input.
Symbol identity must therefore be taken from value/1. A table keyed on text
separates one symbol into two entries, and a signature derived from it inherits
that separation: p and 'p' become distinct constants that never unify, which
is unsound in whatever is built above.
Production indices
The generated grammar numbers the alternatives of each nonterminal. The parser
discards that number: a node records the kind that produced it and its children,
not which alternative was taken. Kind and children determine the alternative
except in one case. Of the 28 nonterminals with more than one node-building
alternative, only <cnf_literal> has two alternatives that agree on both, ~p
and ~(p) each yielding a :cnf_literal over a single :constant.
This does not affect shape/1 or the printer round trip, which is why the index
is not retained.
Kinds
kind is the grammar nonterminal that produced the node, or the token category
for a leaf. The generator splices out chain rules such as <functor> ::= <atomic_word>, except for the significant ones listed in
Tptp.Bnf.Generator.significant/0, which are collapsed onto their leaf so that
the leaf retains the role the chain assigned it:
f in f(a)           ->  %Node{kind: :functor,  text: "f"}
f in p(f)           ->  %Node{kind: :constant, text: "f"}
$i in tff(_,type,_) ->  %Node{kind: :defined_type, text: "$i"}
This records the role of a symbol without additional nodes, and allows a lint
rule to distinguish a constant from a functor without inspecting ancestors.
The third example is TFF. In a THF statement the same $i arrives as
:defined_constant, since TFF has separate productions for types and terms and
THF does not. This reflects a distinction the language does not draw.
Construction
Nodes are ordinarily produced by the parser. Consumers that emit TPTP — a prover
backend, a translation to another format, a derivation in TSTP — construct them
instead. new/3 defaults off and len to 0, since a synthesised node
corresponds to no source position and supplying a plausible one would produce
diagnostics pointing at unrelated text. The sub-binary invariant above therefore
describes parsed trees only.
Tptp.Printer.Canonical operates on kind, text and children alone, so a
constructed tree prints. Its well-formedness is established by the round trip:
printing the tree and parsing the result must yield a tree with the same
shape/1. Failure indicates a malformed tree, typically a kind given the wrong
number of children or a leaf whose text does not lex as its kind.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        One CST node.



    





  
    Functions
  


    
      
        at(node, offset)

      


        Returns the innermost node whose span contains offset, or nil.



    


    
      
        detach(node)

      


        Returns a deep copy of the subtree with each text detached from the source.



    


    
      
        leaf?(node)

      


        Returns whether the node has no children.



    


    
      
        new(kind, text \\ nil, children \\ [])

      


        Constructs a node with no corresponding source position.



    


    
      
        reduce(node, acc, fun)

      


        Folds over the subtree in pre-order.



    


    
      
        select(node, kind)

      


        Returns the nodes of the given kind, in source order.



    


    
      
        shape(node)

      


        Returns the subtree with positions removed, for comparison by structure.



    


    
      
        span(node, file \\ 0)

      


        Returns the node's extent as a span in the given file.



    


    
      
        text(node, source)

      


        Returns the bytes the node covers, delimiters included.



    


    
      
        value(node)

      


        Returns the leaf's canonical value: the atomic word rather than its spelling.



    


    
      
        walk(node)

      


        Returns the nodes of the subtree in pre-order, left to right.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tptp.Node{
  children: [t()],
  kind: atom(),
  len: non_neg_integer(),
  off: non_neg_integer(),
  text: binary() | nil
}


      


One CST node.
text is set on leaves only, as a sub-binary of the file's source, so a tree
costs no copies. off and len are byte offsets; a Tptp.Span — which needs
the file id too — is built on demand.

  


        

      

      
        Functions


        


  
    
      
    
    
      at(node, offset)



        
          
        

    

  


  

      

          @spec at(t(), non_neg_integer()) :: t() | nil


      


Returns the innermost node whose span contains offset, or nil.
Descends the tree rather than searching it, so the cost is proportional to depth
rather than to size.

  



  
    
      
    
    
      detach(node)



        
          
        

    

  


  

      

          @spec detach(t()) :: t()


      


Returns a deep copy of the subtree with each text detached from the source.
Every leaf's text is ordinarily a sub-binary of the source, so retaining one
leaf retains the whole file. Copying each leaf's bytes allows the source to be
collected. Use it when keeping a small number of statements from a large file.

  



  
    
      
    
    
      leaf?(node)



        
          
        

    

  


  

      

          @spec leaf?(t()) :: boolean()


      


Returns whether the node has no children.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("fof(a,axiom,p).")
iex> Tptp.Node.leaf?(statement.formula)
true

  



    

    

  
    
      
    
    
      new(kind, text \\ nil, children \\ [])



        
          
        

    

  


  

      

          @spec new(atom(), binary() | nil, [t()]) :: t()


      


Constructs a node with no corresponding source position.
For consumers emitting TPTP rather than reading it. off and len are 0,
since a synthesised node indexes no source and a fabricated offset would be
reported by any diagnostic referring to it.
Well-formedness is established by the round trip: print the tree, parse the
result, and compare shape/1.
iex> alias Tptp.Node
iex> tree = Node.new(:fof_and_formula, nil, [Node.new(:constant, "p"), Node.new(:constant, "q")])
iex> text = Tptp.Printer.Canonical.to_string(tree)
"p & q"
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("fof(a, axiom, " <> text <> ").")
iex> Node.shape(statement.formula) == Node.shape(tree)
true

  



  
    
      
    
    
      reduce(node, acc, fun)



        
          
        

    

  


  

      

          @spec reduce(t(), acc, (t(), acc -> acc)) :: acc when acc: var


      


Folds over the subtree in pre-order.
The eager counterpart to walk/1. Prefer it where the fold visits every node,
as it avoids the per-element overhead of the stream.

  



  
    
      
    
    
      select(node, kind)



        
          
        

    

  


  

      

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


      


Returns the nodes of the given kind, in source order.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("fof(a,axiom,![X]: p(X)).")
iex> statement.formula |> Tptp.Node.select(:variable) |> Enum.map(& &1.text)
["X", "X"]

  



  
    
      
    
    
      shape(node)



        
          
        

    

  


  

      

          @spec shape(t()) :: tuple()


      


Returns the subtree with positions removed, for comparison by structure.
Used by the printer round-trip property: from_string(print(tree)) must have the
same shape as tree, though every offset in it differs.
iex> {:ok, one, []} = Tptp.Parser.statement_from_string("fof(a,axiom,p).")
iex> {:ok, two, []} = Tptp.Parser.statement_from_string("fof( a , axiom , p ).")
iex> Tptp.Node.shape(one.formula) == Tptp.Node.shape(two.formula)
true

  



    

  
    
      
    
    
      span(node, file \\ 0)



        
          
        

    

  


  

      

          @spec span(t(), Tptp.Span.file_id()) :: Tptp.Span.t()


      


Returns the node's extent as a span in the given file.

  



  
    
      
    
    
      text(node, source)



        
          
        

    

  


  

      

          @spec text(t(), binary()) :: binary()


      


Returns the bytes the node covers, delimiters included.
A sub-binary rather than a copy. For a leaf this is text; for an interior node
it is the source of the entire subtree.

  



  
    
      
    
    
      value(node)



        
          
        

    

  


  

      

          @spec value(t()) :: binary() | nil


      


Returns the leaf's canonical value: the atomic word rather than its spelling.
A <single_quoted> has its quotes and escapes removed, since the BNF defines
cat and 'cat' as the same atomic word and 'it\'s' as one word containing
an apostrophe. Any other leaf returns text unchanged, and nil returns nil.
Use this value to identify a symbol, and text to print it.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("fof(a, axiom, 'p'('q')).")
iex> statement.formula |> Tptp.Node.walk() |> Enum.map(&Tptp.Node.value/1)
[nil, "p", "q"]
Distinctions the BNF draws are preserved. A <distinct_object> is not an atomic
word, so "cat" denotes neither 'cat' nor cat; and the body of a
<back_quoted> is an <upper_word>, which no unquoted atomic word may be.
Removing either delimiter would assert an identity the BNF does not state, so
both retain their quotes:
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string(~S|fof(a, axiom, p("cat")).|)
iex> statement.formula |> Tptp.Node.select(:distinct_object) |> Enum.map(&Tptp.Node.value/1)
[~S|"cat"|]

  



  
    
      
    
    
      walk(node)



        
          
        

    

  


  

      

          @spec walk(t()) :: Enumerable.t()


      


Returns the nodes of the subtree in pre-order, left to right.
Lazy: Enum.find/2 over a large formula halts at the first match rather than
materialising the full list.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("fof(a,axiom,p(X) & q).")
iex> statement.formula |> Tptp.Node.walk() |> Enum.map(& &1.kind)
[:fof_and_formula, :fof_plain_term, :functor, :variable, :constant]

  


        

      


  

    
Tptp.Query 
    



      
Properties of a file or unit, determined before further processing.
The principal one is the dialect, which determines where a problem may be sent.
Deriving it from the statement keywords alone is inadequate in both directions: a
thf file using only first-order syntax remains THF to a prover, and a tff
file using !> requires a TF1 rather than a TF0 implementation. The keyword is
least informative in the higher-order family, where thf covers TH0, TH1, DH0,
DH1 and NHF alike.
Derivation
The dialect is derived from the features accumulated by the lint traversal — from
the constructs a file uses rather than from its statement keywords — and requires
no traversal of its own.
It is validated against the TPTP's own classification rather than asserted. Over
the 26,021 problems of TPTP v9.3.1 that carry an SPC header and fall within the
sweep's size limit, it agrees with that header except where the evidence lies in
an unread file. dialect/1 observes a single Tptp.File, so a problem whose type
constructors are supplied by an included axiom set is classified by what is
present: 220 TH1 problems are reported as :th0 until the same call is made on
a Tptp.Unit, which reports :th1 for each of them.

      


      
        Summary


  
    Types
  


    
      
        dialect()

      


        The TPTP dialects, in rank/1 order.



    





  
    Functions
  


    
      
        conjectures(subject)

      


        Returns the conjecture statements.



    


    
      
        dialect(subject)

      


        Returns the narrowest dialect admitting every construct in the file.



    


    
      
        dialects()

      


        Returns the dialects in rank/1 order.



    


    
      
        features(subject)

      


        Returns the features the file uses, as recorded by the lint traversal.



    


    
      
        from_features(features)

      


        Returns the dialect implied by a set of features.



    


    
      
        rank(dialect)

      


        Returns a dialect's position in a stable listing order, approximately narrowest
to widest.



    


    
      
        roles(subject)

      


        Returns the roles the file uses, with the number of statements carrying each.



    


    
      
        symbols(subject)

      


        Returns the symbol table without applying any rule.



    


    
      
        within?(inner, outer)

      


        Returns whether every file of one dialect is also a file of another.



    





      


      
        Types


        


  
    
      
    
    
      dialect()



        
          
        

    

  


  

      

          @type dialect() ::
  :unknown
  | :cnf
  | :fof
  | :tcf
  | :tf0
  | :tf1
  | :tx0
  | :tx1
  | :th0
  | :th1
  | :dh0
  | :dh1
  | :nxf
  | :nhf


      


The TPTP dialects, in rank/1 order.
:unknown is returned for an empty file, which provides no evidence of a
dialect.

  


        

      

      
        Functions


        


  
    
      
    
    
      conjectures(subject)



        
          
        

    

  


  

      

          @spec conjectures(Tptp.File.t() | Tptp.Unit.t()) :: [Tptp.Statement.Annotated.t()]


      


Returns the conjecture statements.
iex> {:ok, file, []} = Tptp.from_string("fof(a,axiom,p). fof(g,conjecture,q).")
iex> file |> Tptp.Query.conjectures() |> Enum.map(& &1.name.text)
["g"]

  



  
    
      
    
    
      dialect(subject)



        
          
        

    

  


  

      

          @spec dialect(Tptp.File.t() | Tptp.Unit.t()) :: dialect()


      


Returns the narrowest dialect admitting every construct in the file.
iex> {:ok, file, []} = Tptp.from_string("cnf(a, axiom, p | ~q).")
iex> Tptp.Query.dialect(file)
:cnf

iex> {:ok, file, []} = Tptp.from_string("tff(a, type, f: $i > $o). tff(b, axiom, f(a)).")
iex> Tptp.Query.dialect(file)
:tf0

iex> {:ok, file, []} = Tptp.from_string("thf(a, axiom, !! @ p).")
iex> Tptp.Query.dialect(file)
:th1
A !> that binds a term is a dependent type rather than a polymorphic one, which
is DH0 or DH1 and not TH1:
iex> source = "thf(n, type, nat: $tType). thf(f, type, fin: nat > $tType)."
iex> {:ok, file, []} = Tptp.from_string(source)
iex> Tptp.Query.dialect(file)
:dh0

  



  
    
      
    
    
      dialects()



        
          
        

    

  


  

      

          @spec dialects() :: [dialect()]


      


Returns the dialects in rank/1 order.
iex> Tptp.Query.dialects() |> Enum.take(3)
[:unknown, :cnf, :fof]

  



  
    
      
    
    
      features(subject)



        
          
        

    

  


  

      

          @spec features(Tptp.File.t() | Tptp.Unit.t()) :: [atom()]


      


Returns the features the file uses, as recorded by the lint traversal.
A type quantifier produces either :polymorphic or :dependent according to
what it binds rather than to the quantifier itself; see Tptp.Lint.Collect.
Use this where the dialect alone is insufficiently specific. A consumer selecting
a prover may need to know that a TF0 problem uses arithmetic, which does not
affect its dialect.
iex> {:ok, file, []} = Tptp.from_string("thf(a, type, g: !>[A: $tType]: (A > A)).")
iex> file |> Tptp.Query.features() |> Enum.sort()
[:polymorphic, :thf, :typed]

  



  
    
      
    
    
      from_features(features)



        
          
        

    

  


  

      

          @spec from_features(Enumerable.t()) :: dialect()


      


Returns the dialect implied by a set of features.
Separated from dialect/1 so that the mapping can be read and tested
independently.
iex> Tptp.Query.from_features([:fof])
:fof
iex> Tptp.Query.from_features([:tff, :typed, :polymorphic])
:tf1

  



  
    
      
    
    
      rank(dialect)



        
          
        

    

  


  

      

          @spec rank(dialect()) :: non_neg_integer()


      


Returns a dialect's position in a stable listing order, approximately narrowest
to widest.
Intended for ordering a table of dialects. Unlike within?/2 it is total, and it
asserts nothing about containment: rank(:tcf) < rank(:tf1) determines their
order in a report only.
iex> Tptp.Query.rank(:cnf) < Tptp.Query.rank(:th1)
true

  



  
    
      
    
    
      roles(subject)



        
          
        

    

  


  

      

          @spec roles(Tptp.File.t() | Tptp.Unit.t()) :: %{required(binary()) => pos_integer()}


      


Returns the roles the file uses, with the number of statements carrying each.
iex> {:ok, file, []} = Tptp.from_string("fof(a,axiom,p). fof(b,axiom,q). fof(c,conjecture,r).")
iex> Tptp.Query.roles(file)
%{"axiom" => 2, "conjecture" => 1}

  



  
    
      
    
    
      symbols(subject)



        
          
        

    

  


  

      

          @spec symbols(Tptp.File.t() | Tptp.Unit.t()) :: %{
  required(binary()) => Tptp.Lint.Table.symbol()
}


      


Returns the symbol table without applying any rule.
The table constructed by Tptp.Lint, for consumers requiring the declarations and
observed arities without the diagnostics.
Keyed by Tptp.Node.value/1, the atomic word, rather than by the spelling, so
that 'p' and p are the single symbol the BNF defines them to be. A signature
derived from this table inherits that identity; keying on the spelling instead
yields two constants that never unify.
iex> {:ok, file, []} = Tptp.from_string("tff(t, type, 'p': $i > $o). tff(a, axiom, p(x)).")
iex> file |> Tptp.Query.symbols() |> Map.keys() |> Enum.sort()
["p", "x"]

  



  
    
      
    
    
      within?(inner, outer)



        
          
        

    

  


  

      

          @spec within?(dialect(), dialect()) :: boolean()


      


Returns whether every file of one dialect is also a file of another.
A partial order. The TPTP dialects are not linearly ordered: TCF is typed clause
form, and TXF and the non-classical languages are separate branches, so there
exist incomparable pairs. A TH1 file is not an NXF file and an NXF file is not a
TH1 file.
iex> Tptp.Query.within?(:fof, :th0)
true
iex> Tptp.Query.within?(:th1, :fof)
false

iex> {Tptp.Query.within?(:th1, :nxf), Tptp.Query.within?(:nxf, :th1)}
{false, false}
Provenance
The vendored BNF does not state this relation. Each language has its own
nonterminals and the grammar makes no claim about containment, so the relation is
a hand-written table: @extends records immediate edges only and is closed
transitively at compile time.
It is therefore a judgement of the same kind as the SZS isa hierarchy, which
Tptp.Szs.Ontology declines to model. The distinction is the use to which the
answer is put. An SZS precedence would constitute a claim about the meaning of a
prover's result. This relation determines only which analyzers
Tptp.Analyzer.run_all/3 offers a file to, where an error causes an analyzer to
run that should have been skipped. An analyzer requiring no such inference can
decline it; see Tptp.Analyzer.gate/0 and its {:exactly, dialects} form.
It is not a basis for deciding whether a given prover accepts a file.
Being partial, it is not a comparator. Use rank/1 for ordering.

  


        

      


  

    
Tptp.Statement 
    



      
The two forms a parsed TPTP statement takes.
<TPTP_input> ::= <annotated_formula> | <include>, so there are exactly two.
They are separate structs rather than one struct with a discriminator, since they
share no fields and a consumer requires one or the other.
Tptp.Statement.Annotated is the thf, tff, tcf, fof, cnf and tpi
form. Tptp.Statement.Include is the include directive, which makes a set of
files a graph rather than a list.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Either kind of top-level input the grammar admits.



    





  
    Functions
  


    
      
        detach(statement)

      


        A copy whose every leaf owns its bytes, so the file it came from can be collected.



    


    
      
        roots(statement)

      


        Every CST subtree the statement holds, in source order.



    


    
      
        span(statement, file \\ 0)

      


        The statement's extent, as a span in the file it was read from.



    


    
      
        text(statement, source)

      


        The bytes the statement covers, terminating . included.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: Tptp.Statement.Annotated.t() | Tptp.Statement.Include.t()


      


Either kind of top-level input the grammar admits.

  


        

      

      
        Functions


        


  
    
      
    
    
      detach(statement)



        
          
        

    

  


  

      

          @spec detach(t()) :: t()


      


A copy whose every leaf owns its bytes, so the file it came from can be collected.
See Tptp.Node.detach/1 for why this is not the default.

  



  
    
      
    
    
      roots(statement)



        
          
        

    

  


  

      

          @spec roots(t()) :: [Tptp.Node.t()]


      


Every CST subtree the statement holds, in source order.
A statement is a handful of named slots rather than one tree, because its shape
is fixed by the grammar and naming the slots is more useful than making a caller
index into children. This is the escape hatch for the operations that genuinely
want all of them — walking for symbols, checking span invariants, detaching.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("fof(a,axiom,p).")
iex> statement |> Tptp.Statement.roots() |> Enum.map(& &1.kind)
[:name, :formula_role, :constant]

  



    

  
    
      
    
    
      span(statement, file \\ 0)



        
          
        

    

  


  

      

          @spec span(t(), Tptp.Span.file_id()) :: Tptp.Span.t()


      


The statement's extent, as a span in the file it was read from.

  



  
    
      
    
    
      text(statement, source)



        
          
        

    

  


  

      

          @spec text(t(), binary()) :: binary()


      


The bytes the statement covers, terminating . included.

  


        

      


  

    
Tptp.Statement.Annotated 
    



      
An annotated formula: fof(name, role, formula, source, info).
Retention of source and info
These fields constitute the TSTP. A derivation is a set of annotated formulae
whose source records the inference producing each one and the parents it was
derived from, so a reader discarding them can read problems but not proofs. They
are already parsed, the grammar covering <source> and <useful_info> in full,
so retaining them allows proof reconstruction to be a traversal rather than a
second parse.
Uninterpreted fields
role is the node as parsed rather than an atom from a closed set:
<formula_role> is a <lower_word> in the ::= grammar and is restricted to
the named set only by the :== conditions, so rejecting an unrecognised role is
a lint decision rather than a parse decision. Likewise formula is the
unelaborated subtree; in a THF statement it may be a type, a term or a formula,
and the grammar does not distinguish them.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        One annotated formula, with its four grammatical slots kept apart as separate subtrees.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tptp.Statement.Annotated{
  formula: Tptp.Node.t(),
  info: Tptp.Node.t() | nil,
  language: :thf | :tff | :tcf | :fof | :cnf | :tpi,
  len: non_neg_integer(),
  name: Tptp.Node.t(),
  off: non_neg_integer(),
  role: Tptp.Node.t(),
  source: Tptp.Node.t() | nil
}


      


One annotated formula, with its four grammatical slots kept apart as separate subtrees.

  


        

      


  

    
Tptp.Statement.Include 
    



      
An include directive: include('Axioms/SET007+0.ax', [a, b], space).
selection is the optional <formula_selection>: a list of names, or * as a
:star leaf. space_name is the optional third argument, which the BNF admits
without assigning it a meaning. Both are retained verbatim.
Nothing here is resolved. Resolution is performed by Tptp.Include and requires
a resolver supplied by the caller, since reading a file the caller did not name,
or retrieving one over the network, is not a decision for the parser.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        An include directive: the file it names, the selection it applies, and the space it names.



    





  
    Functions
  


    
      
        path(include)

      


        The included file's name, without its surrounding quotes.



    


    
      
        selected(include)

      


        The names this include selects, or nil when it takes the whole file.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tptp.Statement.Include{
  file_name: Tptp.Node.t(),
  len: non_neg_integer(),
  off: non_neg_integer(),
  selection: Tptp.Node.t() | nil,
  space_name: Tptp.Node.t() | nil
}


      


An include directive: the file it names, the selection it applies, and the space it names.

  


        

      

      
        Functions


        


  
    
      
    
    
      path(include)



        
          
        

    

  


  

      

          @spec path(t()) :: binary()


      


The included file's name, without its surrounding quotes.
<file_name> is an <atomic_word>, and in practice always a <single_quoted>,
so the raw text carries quotes the filesystem does not want. That unquoting is
Tptp.Node.value/1 — the same canonical value every other atomic word gets —
and the copy is this function's own: a path outlives the read that produced it,
and a sub-binary of a source file is not appropriate to keep a directory alive.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("include('Axioms/SET007+0.ax').")
iex> Tptp.Statement.Include.path(statement)
"Axioms/SET007+0.ax"

  



  
    
      
    
    
      selected(include)



        
          
        

    

  


  

      

          @spec selected(t()) :: [binary()] | nil


      


The names this include selects, or nil when it takes the whole file.
* selects everything and is reported as nil, the same as no selection at all,
because the two mean the same thing and a caller should not have to know both
spellings. The names are canonical values rather than spellings, so
include('a.ax', ['b']) selects the statement named b.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("include('a.ax',[b,c]).")
iex> Tptp.Statement.Include.selected(statement)
["b", "c"]

  


        

      


  

    
Tptp.Unit 
    



      
A root file together with everything its include directives reach.
Tptp.from_file/2 reads a single file. This reads a problem: the root and the
axiom sets it includes, with every span identifying the file it originates in, so
that a diagnostic concerning a symbol declared in an axiom file and used in the
problem can refer to both.
{:ok, unit, diagnostics} =
  Tptp.Unit.from_file("Problems/PUZ/PUZ001+1.p", resolver: Tptp.Resolver.Fs)

Tptp.Unit.statements(unit)   # [{file_id, statement}], includes expanded in place
unit.files[unit.root]        # the root %Tptp.File{}
Resolution is explicit
The default resolver is Tptp.Resolver.None, which records each directive and
reads nothing. Resolution reads files the caller did not name and, under
Tptp.Resolver.Http, performs network access, so the resolver is supplied by the
caller rather than defaulted.
Two representations
files is the set of files, each read once even where a diamond in the graph
reaches it twice. statements/1 is the sequence, with each include expanded in
position, which is what textual inclusion denotes and what a prover observes. A
file read once may therefore occur twice in the sequence.
Formula selection
include('big.ax', [key_lemma]) retains only the named formulae, and the filter
applies to the whole subtree beneath that directive rather than to big.ax
alone. The TPTP standard does not define the meaning of a selection when the
selected file has includes of its own; this reading makes include(f, [x])
denote the formula x wherever it occurs beneath the directive. A name occurring
nowhere beneath it produces a TPTP0603 warning.

      


      
        Summary


  
    Types
  


    
      
        option()

      


        Options accepted by the entry points.



    


    
      
        t()

      


        A root file and everything reachable from it through include, with the resolutions that got there.



    





  
    Functions
  


    
      
        any_errors?(unit)

      


        Whether anything error-severity was found, in any file.



    


    
      
        file(unit, id)

      


        The file a span or id belongs to.



    


    
      
        format_diagnostics(unit)

      


        Every diagnostic, rendered one per line against the file it belongs to.



    


    
      
        formulae(unit)

      


        Every annotated formula, include directives expanded and filtered by selection.



    


    
      
        from_file(path, options \\ [])

      


        Read a file from disk and everything it includes.



    


    
      
        from_file!(path, options \\ [])

      


        Read a file and everything it includes, raising Tptp.Error on any error.



    


    
      
        from_name(name, options \\ [])

      


        Read a file the resolver knows by name, and everything it includes.



    


    
      
        from_string(source, options \\ [])

      


        Read a file and everything it includes.



    


    
      
        statements(unit)

      


        Every statement, with include directives expanded where they stand.



    


    
      
        text(unit, span)

      


        The bytes a span names, wherever in the unit it points.



    





      


      
        Types


        


  
    
      
    
    
      option()



        
          
        

    

  


  

      

          @type option() ::
  Tptp.option()
  | {:resolver, Tptp.Resolver.t()}
  | {:max_depth, pos_integer()}
  | {:max_concurrency, pos_integer()}


      


Options accepted by the entry points.
Everything Tptp.option/0 accepts, plus:
	:resolver — how an include name becomes bytes. Defaults to
Tptp.Resolver.None, which follows nothing.
	:max_concurrency — how many sibling includes are parsed at once. Defaults to
System.schedulers_online(); set it to 1 for a strictly sequential walk, which
is what a caller running under its own max_heap_size needs, since that ceiling
is not inherited by the processes Tptp.Include spawns.
	:max_depth — how deep the include graph may nest before the walk stops and
says so. Defaults to 64.


  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tptp.Unit{
  diagnostics: [Tptp.Diagnostic.t()],
  files: %{required(Tptp.Span.file_id()) => Tptp.File.t()},
  resolutions: %{
    required({Tptp.Span.file_id(), non_neg_integer()}) => Tptp.Span.file_id()
  },
  root: Tptp.Span.file_id()
}


      


A root file and everything reachable from it through include, with the resolutions that got there.

  


        

      

      
        Functions


        


  
    
      
    
    
      any_errors?(unit)



        
          
        

    

  


  

      

          @spec any_errors?(t()) :: boolean()


      


Whether anything error-severity was found, in any file.

  



  
    
      
    
    
      file(unit, id)



        
          
        

    

  


  

      

          @spec file(t(), Tptp.Span.file_id() | Tptp.Span.t()) :: Tptp.File.t() | nil


      


The file a span or id belongs to.

  



  
    
      
    
    
      format_diagnostics(unit)



        
          
        

    

  


  

      

          @spec format_diagnostics(t()) :: [binary()]


      


Every diagnostic, rendered one per line against the file it belongs to.

  



  
    
      
    
    
      formulae(unit)



        
          
        

    

  


  

      

          @spec formulae(t()) :: [{Tptp.Span.file_id(), Tptp.Statement.Annotated.t()}]


      


Every annotated formula, include directives expanded and filtered by selection.

  



    

  
    
      
    
    
      from_file(path, options \\ [])



        
          
        

    

  


  

      

          @spec from_file(Path.t(), [option()]) ::
  {:ok, t(), [Tptp.Diagnostic.t()]} | {:error, [Tptp.Diagnostic.t()]}


      


Read a file from disk and everything it includes.
Fails only when the root file cannot be read; an include that cannot be resolved
is a diagnostic on an otherwise usable unit.

  



    

  
    
      
    
    
      from_file!(path, options \\ [])



        
          
        

    

  


  

      

          @spec from_file!(Path.t(), [option()]) :: t()


      


Read a file and everything it includes, raising Tptp.Error on any error.

  



    

  
    
      
    
    
      from_name(name, options \\ [])



        
          
        

    

  


  

      

          @spec from_name(binary(), [option()]) ::
  {:ok, t(), [Tptp.Diagnostic.t()]} | {:error, [Tptp.Diagnostic.t()]}


      


Read a file the resolver knows by name, and everything it includes.
The entry point for a caller who has a TPTP name rather than a path — from a
problem list, a benchmark set, or a user typing PUZ001+1.p. The root goes
through the same resolver as its includes, so pointing $TPTP_ROOT at a local
library or passing Tptp.Resolver.Http changes where everything comes from at
once.
Tptp.Unit.from_name("Problems/PUZ/PUZ001+1.p", resolver: Tptp.Resolver.Fs)

  



    

  
    
      
    
    
      from_string(source, options \\ [])



        
          
        

    

  


  

      

          @spec from_string(binary(), [option()]) :: {:ok, t(), [Tptp.Diagnostic.t()]}


      


Read a file and everything it includes.
iex> resolver = {Tptp.Resolver.Map, files: %{"a.ax" => "fof(a, axiom, p)."}}
iex> {:ok, unit, []} = Tptp.Unit.from_string("include('a.ax'). fof(b, conjecture, p).", resolver: resolver)
iex> unit |> Tptp.Unit.statements() |> Enum.map(fn {_id, statement} -> statement.name.text end)
["a", "b"]

  



  
    
      
    
    
      statements(unit)



        
          
        

    

  


  

      

          @spec statements(t()) :: [{Tptp.Span.file_id(), Tptp.Statement.t()}]


      


Every statement, with include directives expanded where they stand.
Each element is {file_id, statement}, because the statement itself carries only
offsets — the file it belongs to is what turns those into a position. The
directives themselves are not in the result; they have been replaced by what they
name. An unresolved directive contributes nothing, and said so at read time.

  



  
    
      
    
    
      text(unit, span)



        
          
        

    

  


  

      

          @spec text(t(), Tptp.Span.t()) :: binary() | nil


      


The bytes a span names, wherever in the unit it points.

  


        

      


  

    
Tptp.Analysis 
    



      
The file, its diagnostics, the symbol table and the dialect, from one traversal.
An editor integration requires all four on each edit. Tptp.analyze/2 produces
them in a single traversal and returns them here; obtaining them through
Tptp.Lint.run/2 and Tptp.Lint.table/1 would require two.
Input that does not parse still yields an Analysis, with a shortened statement
list and the diagnostics recording the failure, since an editor must render
markers for a buffer it cannot parse.
Line index
line_index is nil until with_line_index/1 populates it. Converting byte
offsets to line and column requires one scan of the source, which an analysis
that is never rendered should not incur and one rendering many positions should
incur once. line_column/2 operates in either state, so with_line_index/1 is
required only to hoist the scan out of a loop, as
Tptp.File.format_diagnostics/1 does.
analysis = source |> Tptp.analyze() |> Tptp.Analysis.with_line_index()

for d <- analysis.diagnostics do
  {line, column} = Tptp.Analysis.line_column(analysis, d.span.offset)
  %{line: line, column: column, code: d.code, message: d.message}
end

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A parsed subject, every diagnostic about it, the symbol table one traversal
built, and — once with_line_index/1 has run — a line index over its source.



    





  
    Functions
  


    
      
        dialect(analysis)

      


        The narrowest dialect that accepts the file.



    


    
      
        line_column(analysis, offset)

      


        The one-based line and column of a byte offset.



    


    
      
        with_line_index(analysis)

      


        A copy of the analysis with the line index computed and stored.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tptp.Analysis{
  diagnostics: [Tptp.Diagnostic.t()],
  file: Tptp.File.t() | Tptp.Unit.t(),
  line_index: Tptp.Span.line_index() | nil,
  table: Tptp.Lint.Table.t()
}


      


A parsed subject, every diagnostic about it, the symbol table one traversal
built, and — once with_line_index/1 has run — a line index over its source.

  


        

      

      
        Functions


        


  
    
      
    
    
      dialect(analysis)



        
          
        

    

  


  

      

          @spec dialect(t()) :: Tptp.Query.dialect()


      


The narrowest dialect that accepts the file.
Read from the feature set the traversal already recorded, so this costs nothing
beyond the walk Tptp.analyze/2 did. Equal to Tptp.Query.dialect/1.
iex> Tptp.Analysis.dialect(Tptp.analyze("cnf(a, axiom, p | ~q)."))
:cnf

  



  
    
      
    
    
      line_column(analysis, offset)



        
          
        

    

  


  

      

          @spec line_column(t(), non_neg_integer()) :: {pos_integer(), pos_integer()}


      


The one-based line and column of a byte offset.
Uses the memoised index when with_line_index/1 has run and a fresh scan
otherwise, so the answer is the same either way. Offsets resolve against the
root file of a unit.
iex> analysis = Tptp.analyze("fof(a, axiom, p).\nfof(b, axiom, q).")
iex> Tptp.Analysis.line_column(analysis, 18)
{2, 1}

  



  
    
      
    
    
      with_line_index(analysis)



        
          
        

    

  


  

      

          @spec with_line_index(t()) :: t()


      


A copy of the analysis with the line index computed and stored.
Idempotent — an analysis that already has one is returned unchanged.

  


        

      


  

    
Tptp.Analyzer behaviour
    



      
A named producer of diagnostics over a Tptp.Analysis.
Tptp.Lint is one implementation. A prover-backend probe, a project naming
convention or a style pass would be others: an analyzer declares the dialects it
applies to and returns diagnostics for an analysis. run_all/3 dispatches one
analysis to the applicable analyzers and returns their findings grouped by
identifier.
Input
An analyzer receives a Tptp.Analysis rather than a Tptp.File so that the
symbol table, the dialect and the source are already available. Reconstructing
the table would require a second traversal.
Dialect gating
dialects/0 returns one of three forms:
	:any — applies to every file.
	a list, such as [:th0] — applies where the file's dialect is within one of
them by Tptp.Query.within?/2. [:th0] therefore admits a FOF file, since
FOF is within TH0, and [:tf0] does not admit TF1.
	{:exactly, [:tf0]} — applies to exactly these dialects, with no containment
reasoning.

A gated-out analyzer is reported as {id, :skipped}, which is distinct from
{id, []}, so that a caller can separate "did not apply" from "applied and found
nothing".
Both list forms exist because within?/2 is a judgement rather than a statement
of the BNF. An analyzer depending on the exact statement keywords — one invoking
a TF0-only implementation, for instance — should use {:exactly, ...}.
Failure containment
run_all/3 catches an analyzer that raises, exits or throws, and converts it
into a single TPTP0800 diagnostic naming the analyzer, so that a third-party
analyzer cannot terminate the run.

      


      
        Summary


  
    Types
  


    
      
        gate()

      


        How an analyzer says which files it wants.



    


    
      
        outcome()

      


        One analyzer's result: its diagnostics, or :skipped when its dialects excluded the file.



    





  
    Callbacks
  


    
      
        analyze(t, keyword)

      


        This analyzer's diagnostics for one analysis.



    


    
      
        dialects()

      


        The files this analyzer wants. See gate/0 and the module documentation.



    


    
      
        id()

      


        A stable atom identifying this analyzer; the key its findings are grouped under.



    


    
      
        label()

      


        A short human name, for a list of available analyzers.



    





  
    Functions
  


    
      
        run_all(analysis, analyzers, options \\ [])

      


        Run each analyzer that fits the analysis's dialect and return {id, outcome}
pairs, in the order given.



    





      


      
        Types


        


  
    
      
    
    
      gate()



        
          
        

    

  


  

      

          @type gate() :: :any | [Tptp.Query.dialect()] | {:exactly, [Tptp.Query.dialect()]}


      


How an analyzer says which files it wants.
:any takes everything; a bare list takes anything within one of the named
dialects by Tptp.Query.within?/2; {:exactly, dialects} takes those dialects and
nothing else.

  



  
    
      
    
    
      outcome()



        
          
        

    

  


  

      

          @type outcome() :: [Tptp.Diagnostic.t()] | :skipped


      


One analyzer's result: its diagnostics, or :skipped when its dialects excluded the file.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      analyze(t, keyword)



        
          
        

    

  


  

      

          @callback analyze(
  Tptp.Analysis.t(),
  keyword()
) :: [Tptp.Diagnostic.t()]


      


This analyzer's diagnostics for one analysis.
options are whatever run_all/3 was passed under this analyzer's id/0.

  



  
    
      
    
    
      dialects()



        
          
        

    

  


  

      

          @callback dialects() :: gate()


      


The files this analyzer wants. See gate/0 and the module documentation.

  



  
    
      
    
    
      id()



        
          
        

    

  


  

      

          @callback id() :: atom()


      


A stable atom identifying this analyzer; the key its findings are grouped under.

  



  
    
      
    
    
      label()



        
          
        

    

  


  

      

          @callback label() :: String.t()


      


A short human name, for a list of available analyzers.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      run_all(analysis, analyzers, options \\ [])



        
          
        

    

  


  

      

          @spec run_all(Tptp.Analysis.t(), [module()], keyword()) :: [{atom(), outcome()}]


      


Run each analyzer that fits the analysis's dialect and return {id, outcome}
pairs, in the order given.
A gated-out analyzer yields {id, :skipped} rather than being dropped. An
analyzer that raises, exits or throws is caught and turned into one TPTP0800
diagnostic naming it.
Per-analyzer options are read from options under each analyzer's id/0:
Tptp.Analyzer.run_all(analysis, [Tptp.Lint], tptp_lint: [only: [Tptp.Lint.Rules.Role]])

  


        

      


  

    
Tptp.Input 
    



      
One unparsed TPTP statement: its language, its tokens and where it came from.
The name is the BNF's own. <TPTP_input> ::= <annotated_formula> | <include> is
the unit a <TPTP_file> is a sequence of, and it is what Tptp.Splitter hands
to Tptp.Parser — hence Tptp.Input rather than a second Statement, which is
the parsed thing.
Why the language is decided before parsing
Every input begins with one of seven keywords, so the dialect is knowable from
token zero without looking at anything else. Deciding it here buys three things:
an input whose prefix is not a keyword can be reported precisely and skipped
rather than dragged through the grammar for a worse error; a consumer can filter
a 455 MB axiom file down to its include statements without parsing a single
formula; and Tptp.Query.dialect/1 gets its cheapest input for free.
:unknown means exactly that the first token was not one of the seven, and it
always comes with a TPTP0201 or TPTP0202 diagnostic on the input.
Offsets, not spans
Like Tptp.Node, an input stores a bare offset and length. The file id belongs
to the file, not to each of its thousands of statements, so span/2 builds a
Tptp.Span on demand when a diagnostic needs one.

      


      
        Summary


  
    Types
  


    
      
        language()

      


        The TPTP language this input is written in, or :unknown when token zero was
not a language keyword.



    


    
      
        t()

      


        One statement's worth of tokens, with the span they cover and the language they open with.



    





  
    Functions
  


    
      
        include?(input)

      


        Whether this input is an include directive.



    


    
      
        language_for(category)

      


        The language an opening keyword category names.



    


    
      
        languages()

      


        The keyword categories that open an input, paired with the language they name.



    


    
      
        span(input, file \\ 0)

      


        The input's extent, as a span in the file it was read from.



    


    
      
        text(input, source)

      


        The bytes the input covers, terminating . included.



    





      


      
        Types


        


  
    
      
    
    
      language()



        
          
        

    

  


  

      

          @type language() :: :thf | :tff | :tcf | :fof | :cnf | :tpi | :include | :unknown


      


The TPTP language this input is written in, or :unknown when token zero was
not a language keyword.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tptp.Input{
  diagnostics: [Tptp.Diagnostic.t()],
  language: language(),
  length: non_neg_integer(),
  offset: non_neg_integer(),
  tokens: [Tptp.Token.t()]
}


      


One statement's worth of tokens, with the span they cover and the language they open with.

  


        

      

      
        Functions


        


  
    
      
    
    
      include?(input)



        
          
        

    

  


  

      

          @spec include?(t()) :: boolean()


      


Whether this input is an include directive.
Cheaper and clearer at a call site than matching on the language atom, and it is
the question Tptp.Include asks of every input in a file.
iex> {[input], _comments, _diagnostics} = Tptp.Splitter.inputs("include('a.ax').")
iex> Tptp.Input.include?(input)
true

  



  
    
      
    
    
      language_for(category)



        
          
        

    

  


  

      

          @spec language_for(Tptp.Token.category()) :: language()


      


The language an opening keyword category names.
iex> Tptp.Input.language_for(:kw_cnf)
:cnf
iex> Tptp.Input.language_for(:lower_word)
:unknown

  



  
    
      
    
    
      languages()



        
          
        

    

  


  

      

          @spec languages() :: [{Tptp.Token.category(), language()}]


      


The keyword categories that open an input, paired with the language they name.

  



    

  
    
      
    
    
      span(input, file \\ 0)



        
          
        

    

  


  

      

          @spec span(t(), Tptp.Span.file_id()) :: Tptp.Span.t()


      


The input's extent, as a span in the file it was read from.

  



  
    
      
    
    
      text(input, source)



        
          
        

    

  


  

      

          @spec text(t(), binary()) :: binary()


      


The bytes the input covers, terminating . included.
A sub-binary, not a copy.

  


        

      


  

    
Tptp.Lexer 
    



      
Tokenises TPTP source, one statement per call.
Resumability
The scanner is resumable over (source, offset) and returns the tokens of a
single statement per call. The source is retained whole as one reference-counted
binary; the token stream is not materialised. Peak memory is therefore bounded by
the largest statement rather than by the size of the input, which matters at the
scale of the larger TPTP axiom sets: 75 million tokens held as three-tuples
require approximately 2.4 GB.
Byte-oriented matching
Every character class in the BNF lies within 40–176, so byte matching is
correct and the UTF-8 aware, grapheme-based functions of String are both
unnecessary and slower. This module uses byte patterns and :binary throughout.
Non-ASCII bytes can occur only inside a quoted atom or a comment in
non-conforming input. They are carried through without validation, since
validating them would introduce a branch per byte of every string for a condition
a lint rule can evaluate from the token text.
Token representation
A token is {category, offset, length}. Text is recovered later with
binary_part/3, so scanning allocates nothing per token beyond the tuple.
Longest match
The operator clauses are generated from Tptp.Token.operators/0, which is
ordered by descending spelling length, so <=> is attempted before <= before
< as a property of the table rather than of the clause order.
Three cases are not resolved by the table alone:
	Statement terminator against decimal point. Numbers are scanned from
their leading digit and consume their own .; the terminator clause applies
only to a . not followed by a digit. p(3). is therefore terminated
correctly, since <decimal_fraction> requires digits after the point.
	Words are scanned to their end rather than truncated at a prefix that
forms a keyword. $letter is a single dollar_word and filename a single
lower_word. Tptp.Splitter relies on this when resolving keywords by
whole-word comparison.
	[.], <.>, {.} and (.) are single tokens. Without this, <.>
would introduce a . at bracket depth zero and divide a statement.

Accepted departures from the BNF
Two forms lex without ambiguity but are not admitted by the BNF. Each yields a
token together with a warning, rather than being silently accepted or rejected:
	Empty quoted token. <single_quoted> requires at least one <sq_char>
and <distinct_object> at least one <do_char>, so neither '' nor ""
is admitted (TPTP0107).
	Redundant leading zero. <unsigned_integer> is 0 or a digit sequence
beginning 1–9, so 00, -007 and 01.5 are not admitted
(TPTP0110). A rational's denominator is a <positive_integer>, which may
not begin with 0, so neither 1/02 nor 1/0 is a <rational>
(TPTP0111).

Emitting the token allows the statement to parse, which is why these are
warnings. That the list is exactly these two is checked rather than asserted:
Tptp.Bnf.OracleTable transcribes the ::- and ::: rules mechanically, and
Tptp.LexerOracleTest verifies that every token emitted without a diagnostic
satisfies its BNF pattern.
Deferred decisions
This module emits lower_word for fof, inference and file, and
dollar_word for $let and $thf. These are ordinary words except in
positions that admit a keyword reading, and position is resolved by
Tptp.Splitter: the first token of a statement, and a word immediately preceding
(. Resolving them here would reject fof(fof, axiom, p)., which is well
formed, and would divide keyword resolution across two modules.
Comments
The BNF permits comments between any two tokens but does not treat them as white
space. They are collected into a separate ordered list rather than the token
stream, so the parser does not observe them and the format-preserving printer can
reattach them by position. %$ and /*$ introduce a defined comment and %$$
and /*$$ a system comment; both are reserved by the BNF and used by some tools,
so the classification is retained.

      


      
        Summary


  
    Types
  


    
      
        comment()

      


        Where a comment came from, and whether it is a pragma.



    


    
      
        result()

      


        One call's worth of scanning.



    





  
    Functions
  


    
      
        comment_text(arg, source)

      


        The bytes a comment covers, including its % or /* */ delimiters.



    


    
      
        next_statement(source, offset, file \\ 0)

      


        Scan the next statement starting at offset.



    


    
      
        statements(source, file \\ 0)

      


        Scan an entire source into statements, eagerly.



    


    
      
        text(arg, source)

      


        The bytes a token covers.



    





      


      
        Types


        


  
    
      
    
    
      comment()



        
          
        

    

  


  

      

          @type comment() ::
  {offset :: non_neg_integer(), length :: non_neg_integer(), :line | :block,
   :plain | :defined | :system}


      


Where a comment came from, and whether it is a pragma.

  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() ::
  {:statement, [Tptp.Token.t()], non_neg_integer(), [comment()],
   [Tptp.Diagnostic.t()]}
  | {:eof, non_neg_integer(), [comment()], [Tptp.Diagnostic.t()]}


      


One call's worth of scanning.
:statement carries the tokens up to and including a bracket-depth-zero .;
:eof means the input was exhausted. Both carry the comments and diagnostics
seen along the way and the offset to resume from.

  


        

      

      
        Functions


        


  
    
      
    
    
      comment_text(arg, source)



        
          
        

    

  


  

      

          @spec comment_text(comment(), binary()) :: binary()


      


The bytes a comment covers, including its % or /* */ delimiters.

  



    

  
    
      
    
    
      next_statement(source, offset, file \\ 0)



        
          
        

    

  


  

      

          @spec next_statement(binary(), non_neg_integer(), Tptp.Span.file_id()) :: result()


      


Scan the next statement starting at offset.
file is stamped into any diagnostic's span; it is the id under which the caller
registered this source, and defaults to zero for a single-file scan.
iex> {:statement, tokens, next, [], []} = Tptp.Lexer.next_statement("fof(a,axiom,p).", 0)
iex> Enum.map(tokens, &elem(&1, 0))
[:lower_word, :lparen, :lower_word, :comma, :lower_word, :comma, :lower_word, :rparen, :dot]
iex> next
15

  



    

  
    
      
    
    
      statements(source, file \\ 0)



        
          
        

    

  


  

      

          @spec statements(binary(), Tptp.Span.file_id()) ::
  {[[Tptp.Token.t()]], [comment()], [Tptp.Diagnostic.t()]}


      


Scan an entire source into statements, eagerly.
A convenience over next_statement/3 for small inputs and for tests. Anything
large should go through the streaming path instead, for the reason in the
moduledoc.

  



  
    
      
    
    
      text(arg, source)



        
          
        

    

  


  

      

          @spec text(Tptp.Token.t(), binary()) :: binary()


      


The bytes a token covers.
A sub-binary, not a copy. See Tptp.Span.text/2 for when that matters.

  


        

      


  

    
Tptp.Parser 
    



      
Parses the tokens of one statement into a Tptp.Statement.
The grammar is generated: mix tptp.gen translates the ::= rules of the
vendored BNF into src/tptp_parser.yrl, which yecc compiles to an LALR(1)
parser. This module drives that parser and converts its output.
Statement granularity
yecc provides no error recovery, so a parser generated from a whole-file
grammar halts at the first ill-formed byte and reports nothing about the
remainder. Parsing per statement makes recovery structural: a statement that
fails to parse becomes a diagnostic and the file continues. It also bounds the
effect of malformed input to a single statement, provides an incremental unit for
editor use — locate the statement containing an offset, reparse it, splice the
result — and makes statements a unit of parallelism.
Conversion
The generated actions construct three forms — {'$node', kind, alt, children, open, close}, {'$leaf', category, alt, token} and tokens spliced through from
chain rules — which a single bottom-up traversal converts into Tptp.Node:
	Spans are composed rather than carried by the actions, which keeps every
action a single template. open and close are the production's delimiters,
which the generator omits from children and supplies separately, so a
node's span covers its own delimiters.
	Leaf text is materialised with binary_part/3, producing a sub-binary
rather than a copy.
	Significant chain rules are collapsed onto their leaf. Where one of the
role-naming nonterminals in Tptp.Bnf.Generator.significant/0 wraps a single
text-carrying leaf, the node becomes that leaf and retains the outer kind, so
f in p(f) arrives as :constant and f in f(a) as :functor without
additional nodes. The set is enumerated rather than derived: <tff_arguments> ::= <tff_term> has the same shape, but its child is an argument rather than a
renaming, and collapsing it would replace the argument's kind.

Higher-order constructs
No elaboration, saturation, uncurrying or instantiation is performed. f @ $i @ a
retains its left-nested application spine with $i present as an argument
carrying its own kind and span; !!, ??, @@+, @@- and @= arrive as
distinct leaf kinds; !> and ?* schemes are recorded verbatim. The grammar does
not distinguish a THF type from a THF term, and neither does the resulting tree.

      


      
        Summary


  
    Types
  


    
      
        result()

      


        A parse either produces a statement or explains why it could not.



    





  
    Functions
  


    
      
        statement_from_input(input, source, file \\ 0)

      


        Parse one split input.



    


    
      
        statement_from_string(source, file \\ 0)

      


        Parse a source that holds exactly one statement.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() ::
  {:ok, Tptp.Statement.t(), [Tptp.Diagnostic.t()]}
  | {:error, [Tptp.Diagnostic.t()]}


      


A parse either produces a statement or explains why it could not.
Diagnostics ride along with success too: a statement can parse and still be worth
complaining about, and the caller decides what is fatal.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      statement_from_input(input, source, file \\ 0)



        
          
        

    

  


  

      

          @spec statement_from_input(Tptp.Input.t(), binary(), Tptp.Span.file_id()) :: result()


      


Parse one split input.
source is the file the input's offsets index into; file is the id stamped
into any diagnostic's span.
iex> {[input], _comments, []} = Tptp.Splitter.inputs("fof(a,axiom,p).")
iex> {:ok, statement, []} = Tptp.Parser.statement_from_input(input, "fof(a,axiom,p).")
iex> {statement.language, statement.name.text, statement.role.text}
{:fof, "a", "axiom"}

  



    

  
    
      
    
    
      statement_from_string(source, file \\ 0)



        
          
        

    

  


  

      

          @spec statement_from_string(binary(), Tptp.Span.file_id()) :: result()


      


Parse a source that holds exactly one statement.
A convenience for tests, doctests and single-formula input such as a prover's
answer. Anything file-shaped wants Tptp.from_string/2, which reports every
statement rather than refusing the second.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("cnf(c,axiom,p | ~q).")
iex> statement.language
:cnf

  


        

      


  

    
Tptp.Splitter 
    



      
Divides a token stream into Tptp.Input records: one statement, one language,
one token list with keywords resolved.
Responsibility
Tptp.Lexer already terminates a statement at a . occurring at bracket depth
zero, since it tracks depth in order to identify those. What remains, and what
this module owns, is everything determined by a token's position:
	Keyword resolution. The lexer emits lower_word for fof, inference
and file, since fof(fof, axiom, p). and fof(a, file, p). are both well
formed and a spelling-based rule would reject them. Only position
disambiguates, and only this module observes position.
	Language identification. The first token names the language, so it is
available without parsing.
	Statement-structure diagnostics. An input whose first token is not a
language keyword is reported here, with a message naming both the token found
and those expected, and passed on unparsed rather than submitted to the
grammar for a less specific error.

Division on tokens rather than bytes is required: 'foo.bar', 1.5,
% a comment. and <.> each contain a . that does not terminate a statement.
Promotions
A lower_word at position zero becomes kw_thf, kw_tff, kw_tcf, kw_fof,
kw_cnf, kw_tpi or kw_include on spelling alone, since position zero of a
<TPTP_input> admits only those seven.
inference, introduced and file become kw_inference, kw_introduced and
kw_file only when the following token is (, since <inference_record>,
<internal_source> and <file_source> each apply the keyword immediately.
Elsewhere the word remains a lower_word, and <atomic_word> in the grammar
admits the promoted categories, so a formula named inference parses.
$thf, $tff, $fof, $cnf, $fot and $let become dw_* under the same
condition and for the same reason: <formula_data> and <thf_let> always apply
them, and elsewhere they are ordinary <dollar_word>s.
Limits of recovery
A statement terminates at a . observed at bracket depth zero. Input that leaves
a bracket open — an unterminated quoted atom consuming its own ), for instance
— keeps the depth above zero, so subsequent . characters are read as parts of a
term rather than as terminators, and following statements are absorbed into the
unterminated one. test/fixtures/regression/cascade.p covers this.
Resynchronising on a . at end of line preceding a line beginning with a
language keyword would recover in most cases and is not done, since it is an
assumption about layout and a formula may legally be laid out that way. Division
remains exact. The obligation this module accepts instead is to report the cause
rather than its consequences: the first diagnostic on such input is the
unterminated quote, at the position where it opened.
Streaming
stream_inputs/2 is the primitive and holds one statement at a time; inputs/2
is the eager form. Each Tptp.Input carries its own diagnostics, so nothing is
lost by taking the streaming path.

      


      
        Summary


  
    Types
  


    
      
        result()

      


        One call's worth of splitting.



    





  
    Functions
  


    
      
        inputs(source, file \\ 0)

      


        Every input in a source, eagerly, with its comments and diagnostics.



    


    
      
        next_input(source, offset, file \\ 0)

      


        Split the next input starting at offset.



    


    
      
        stream_inputs(source, file \\ 0)

      


        Every input in a source, lazily, one statement at a time.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() ::
  {:input, Tptp.Input.t(), non_neg_integer(), [Tptp.Lexer.comment()]}
  | {:eof, non_neg_integer(), [Tptp.Lexer.comment()], [Tptp.Diagnostic.t()]}


      


One call's worth of splitting.
:input carries the statement and the offset to resume from; :eof carries the
diagnostics raised after the last statement, which have no input to belong to.
Both carry the comments seen along the way, which are a side channel in both
stages and never enter the token stream.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      inputs(source, file \\ 0)



        
          
        

    

  


  

      

          @spec inputs(binary(), Tptp.Span.file_id()) ::
  {[Tptp.Input.t()], [Tptp.Lexer.comment()], [Tptp.Diagnostic.t()]}


      


Every input in a source, eagerly, with its comments and diagnostics.
The diagnostic list is the union of every input's own diagnostics and those
raised after the last one, flattened into reading order — convenient for a
caller holding the whole file, and redundant with Tptp.Input.diagnostics by
design so that stream_inputs/2 loses nothing.
This holds the entire token stream in memory. Use stream_inputs/2 for anything
large; see Tptp.Lexer for why that distinction is not academic.
iex> {inputs, _comments, []} = Tptp.Splitter.inputs("fof(a,axiom,p). include('b.ax').")
iex> Enum.map(inputs, & &1.language)
[:fof, :include]

  



    

  
    
      
    
    
      next_input(source, offset, file \\ 0)



        
          
        

    

  


  

      

          @spec next_input(binary(), non_neg_integer(), Tptp.Span.file_id()) :: result()


      


Split the next input starting at offset.
file is stamped into any diagnostic's span; it is the id under which the caller
registered this source, and defaults to zero for a single-file split.
iex> {:input, input, next, []} = Tptp.Splitter.next_input("fof(a,axiom,p). fof(b,axiom,q).", 0)
iex> {input.language, input.offset, input.length}
{:fof, 0, 15}
iex> next
15

  



    

  
    
      
    
    
      stream_inputs(source, file \\ 0)



        
          
        

    

  


  

      

          @spec stream_inputs(binary(), Tptp.Span.file_id()) :: Enumerable.t()


      


Every input in a source, lazily, one statement at a time.
The stream yields Tptp.Input structs, each carrying its own diagnostics.
Comments and any diagnostics raised after the last statement are not observable
through this path; a caller that needs them wants inputs/2 and has a file small
enough to afford it.
iex> "fof(a,axiom,p). cnf(b,axiom,q). thf(c,type,f: $i)."
...> |> Tptp.Splitter.stream_inputs()
...> |> Stream.map(& &1.language)
...> |> Enum.take(2)
[:fof, :cnf]

  


        

      


  

    
Tptp.Token 
    



      
The terminal vocabulary of the TPTP grammar.
This module is the single source of truth shared by three consumers:
	Tptp.Bnf.Generator, which resolves the literal text appearing in ::= rules
to terminal atoms when it emits src/tptp_parser.yrl;
	Tptp.Lexer, which emits these atoms as token categories;
	Tptp.Printer.Canonical, which turns them back into bytes.

A token is a plain three-tuple {category, offset, length} — never a struct and
never carrying a binary. yecc reads elem(token, 0) as the category and
elem(token, 1) as the position, so a parse error reports a byte offset
directly. Token text is recovered with binary_part/3 during the CST post-pass,
which keeps the scan loop free of binary allocation.
Every atom named here is created at compile time. Nothing in this library ever
calls String.to_atom/1 on input; see Tptp.Checks.NoDynamicAtoms, the custom
Credo check that enforces it mechanically.

      


      
        Summary


  
    Types
  


    
      
        category()

      


        A terminal category. Always a compile-time atom.



    


    
      
        t()

      


        A lexed token: category, byte offset, byte length.



    





  
    Functions
  


    
      
        categories()

      


        Every terminal category, operators and keywords and value categories alike.



    


    
      
        category_for(spelling)

      


        The category for a literal spelling as it appears in the BNF, or nil.



    


    
      
        dollar_keywords()

      


        The six $-word keywords, which are also legal <dollar_word>s.



    


    
      
        operators()

      


        Operators and punctuation only, longest spelling first.



    


    
      
        punctuation?(category)

      


        Whether a category is pure punctuation, and so dropped from the CST.



    


    
      
        source_keywords()

      


        The four <source> keywords, which are also legal <atomic_word>s.



    


    
      
        spelling(category)

      


        The fixed text of a category, or nil for a value-carrying category.



    


    
      
        spellings()

      


        {category, spelling} pairs for every fixed-text terminal, longest spelling first.



    


    
      
        statement_keywords()

      


        The seven language keywords that open a statement.



    


    
      
        value_categories()

      


        Categories whose text must be carried because the category does not determine it.



    





      


      
        Types


        


  
    
      
    
    
      category()



        
          
        

    

  


  

      

          @type category() :: atom()


      


A terminal category. Always a compile-time atom.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: {category(), non_neg_integer(), non_neg_integer()}


      


A lexed token: category, byte offset, byte length.

  


        

      

      
        Functions


        


  
    
      
    
    
      categories()



        
          
        

    

  


  

      

          @spec categories() :: [category()]


      


Every terminal category, operators and keywords and value categories alike.

  



  
    
      
    
    
      category_for(spelling)



        
          
        

    

  


  

      

          @spec category_for(binary()) :: category() | nil


      


The category for a literal spelling as it appears in the BNF, or nil.
iex> Tptp.Token.category_for("~|")
:nor
iex> Tptp.Token.category_for("wibble")
nil

  



  
    
      
    
    
      dollar_keywords()



        
          
        

    

  


  

      

          @spec dollar_keywords() :: [{category(), binary()}]


      


The six $-word keywords, which are also legal <dollar_word>s.

  



  
    
      
    
    
      operators()



        
          
        

    

  


  

      

          @spec operators() :: [{category(), binary()}]


      


Operators and punctuation only, longest spelling first.
This is what Tptp.Lexer generates its scan clauses from. Keywords are excluded
deliberately: a keyword must be recognised by scanning the whole word and then
looking it up, never by matching a prefix, or filename lexes as file followed
by name.

  



  
    
      
    
    
      punctuation?(category)



        
          
        

    

  


  

      

          @spec punctuation?(category()) :: boolean()


      


Whether a category is pure punctuation, and so dropped from the CST.
iex> Tptp.Token.punctuation?(:comma)
true
iex> Tptp.Token.punctuation?(:ampersand)
false

  



  
    
      
    
    
      source_keywords()



        
          
        

    

  


  

      

          @spec source_keywords() :: [{category(), binary()}]


      


The four <source> keywords, which are also legal <atomic_word>s.

  



  
    
      
    
    
      spelling(category)



        
          
        

    

  


  

      

          @spec spelling(category()) :: binary() | nil


      


The fixed text of a category, or nil for a value-carrying category.
iex> Tptp.Token.spelling(:iff)
"<=>"
iex> Tptp.Token.spelling(:lower_word)
nil

  



  
    
      
    
    
      spellings()



        
          
        

    

  


  

      

          @spec spellings() :: [{category(), binary()}]


      


{category, spelling} pairs for every fixed-text terminal, longest spelling first.
Sorted so that a caller matching prefixes in list order gets maximal munch for
free.

  



  
    
      
    
    
      statement_keywords()



        
          
        

    

  


  

      

          @spec statement_keywords() :: [{category(), binary()}]


      


The seven language keywords that open a statement.

  



  
    
      
    
    
      value_categories()



        
          
        

    

  


  

      

          @spec value_categories() :: [category()]


      


Categories whose text must be carried because the category does not determine it.

  


        

      


  

    
Tptp.Diagnostic 
    



      
A single observation about the input.
Diagnostics do not interrupt processing. Every stage accepts and returns an
accumulator of them, so a result is available even where it is partial, and
success carries diagnostics alongside it.
Codes
Codes are stable and the tier is determined by the number, so an editor can
filter by code and a consumer can suppress a rule without matching on message
text.
	Range	Tier
	TPTP00xx	input and resource limits — Tptp
	TPTP01xx	lexical — Tptp.Lexer
	TPTP02xx	statement structure — Tptp.Splitter
	TPTP03xx	grammar — Tptp.Parser
	TPTP04xx	:== well-formedness — Tptp.Lint
	TPTP05xx	cross-statement — Tptp.Lint
	TPTP06xx	include — Tptp.Include
	TPTP08xx	analyzer infrastructure — Tptp.Analyzer

A code is never reassigned, so the numbering contains gaps: TPTP0103,
TPTP0108, TPTP0403, TPTP0502, TPTP0505 and TPTP0604 are unassigned.
TPTP0505 was withdrawn when the rule raising it was found to contradict the
TPTP.
There is no TPTP07xx tier. It was reserved for dialect findings, of which there
are none: the BNF gives each language its own nonterminals, so a construct used
in a language that does not provide it fails to parse rather than reaching a
rule. Tptp.Lint sets this out, and Tptp.Query.dialect/1 derives the dialect
instead.
related carries the accompanying positions of a finding, such as the first
declaration alongside a redeclaration.

      


      
        Summary


  
    Types
  


    
      
        severity()

      


        How much a diagnostic matters.



    


    
      
        t()

      


        One thing the library has to say about a span of input.



    





  
    Functions
  


    
      
        any_errors?(diagnostics)

      


        Whether any diagnostic is severe enough to call the result a failure.



    


    
      
        format(diagnostic, line_index, path \\ nil)

      


        Render one diagnostic as a single line, resolving the span against a line index.



    


    
      
        new(code, severity, span, message, options \\ [])

      


        Build a diagnostic.



    


    
      
        sort(diagnostics)

      


        Sort diagnostics into reading order: by file, then by offset, then by code.



    





      


      
        Types


        


  
    
      
    
    
      severity()



        
          
        

    

  


  

      

          @type severity() :: :error | :warning | :info | :hint


      


How much a diagnostic matters.
Only :error means no result was produced. A :warning accompanies a CST that
is perfectly usable, which is why every entry point returns diagnostics alongside
success rather than instead of it.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tptp.Diagnostic{
  code: binary(),
  hint: binary() | nil,
  message: binary(),
  related: [{Tptp.Span.t(), binary()}],
  severity: severity(),
  span: Tptp.Span.t()
}


      


One thing the library has to say about a span of input.

  


        

      

      
        Functions


        


  
    
      
    
    
      any_errors?(diagnostics)



        
          
        

    

  


  

      

          @spec any_errors?([t()]) :: boolean()


      


Whether any diagnostic is severe enough to call the result a failure.

  



    

  
    
      
    
    
      format(diagnostic, line_index, path \\ nil)



        
          
        

    

  


  

      

          @spec format(t(), Tptp.Span.line_index(), Path.t() | nil) :: binary()


      


Render one diagnostic as a single line, resolving the span against a line index.
iex> span = Tptp.Span.new(0, 4, 1)
iex> diagnostic = Tptp.Diagnostic.new("TPTP0101", :error, span, "illegal character")
iex> index = Tptp.Span.line_index("fof(\0)")
iex> Tptp.Diagnostic.format(diagnostic, index)
"1:5: error: illegal character [TPTP0101]"

  



    

  
    
      
    
    
      new(code, severity, span, message, options \\ [])



        
          
        

    

  


  

      

          @spec new(binary(), severity(), Tptp.Span.t(), binary(), keyword()) :: t()


      


Build a diagnostic.
message is copied with :binary.copy/1 when it is a sub-binary of the source,
because a diagnostic outlives the file it describes far more often than a token
does.

  



  
    
      
    
    
      sort(diagnostics)



        
          
        

    

  


  

      

          @spec sort([t()]) :: [t()]


      


Sort diagnostics into reading order: by file, then by offset, then by code.

  


        

      


  

    
Tptp.Error exception
    



      
Raised by the ! variants of the public API, carrying the diagnostics.
The library never raises on input of its own accord — every stage threads an
accumulator and a partial result is always available. This exception exists only
because a caller who wrote Tptp.from_file!/2 asked to be interrupted instead of
handed a result to inspect, and it carries the full diagnostic list so that the
choice costs no information.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The exception, carrying every diagnostic and not just the ones in the message.



    





  
    Functions
  


    
      
        exception(msg)

      


        Build the exception from diagnostics, resolving each span against the source.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tptp.Error{
  __exception__: term(),
  diagnostics: [Tptp.Diagnostic.t()],
  message: binary(),
  path: Path.t() | nil
}


      


The exception, carrying every diagnostic and not just the ones in the message.

  


        

      

      
        Functions


        


  
    
      
    
    
      exception(msg)



        
          
        

    

  


  

      

          @spec exception(keyword()) :: t()


      


Build the exception from diagnostics, resolving each span against the source.
Only the errors are shown, at most 5 of them, because an exception
message is read in a terminal and the rest are on the struct for a caller that
wants them.

  


        

      


  

    
Tptp.Span 
    



      
A byte range within a file.
Spans record byte offsets rather than line and column pairs. Tracking a line and
column in the scanner costs a branch and two increments per byte for information
most tokens never require; a line index is constructed once per file instead, and
only where a diagnostic is rendered.
The file field is required by include resolution. A declaration may originate
in an axiom file and be used in the problem file, and a diagnostic concerning it
must refer to both, so a span is not interpretable without the file it indexes.
Nodes do not store spans. %Tptp.Node{} carries an offset and a length, and a
span is constructed on demand, the file identifier being a property of the file
rather than of each of its nodes.

      


      
        Summary


  
    Types
  


    
      
        file_id()

      


        Which file a span is in.



    


    
      
        line_index()

      


        Line-start byte offsets, one per line, as a tuple for constant-time indexing.



    


    
      
        t()

      


        A byte range in one file.



    





  
    Functions
  


    
      
        ending(span)

      


        The byte just past the end of the span.



    


    
      
        line_column(index, offset)

      


        Resolve a byte offset to a one-based line and column, by binary search.



    


    
      
        line_count(index)

      


        The number of lines the index covers.



    


    
      
        line_index(source)

      


        Build the line index for a file.



    


    
      
        new(file, offset, length)

      


        A span over length bytes starting at offset in file file.



    


    
      
        offset(index, line, column)

      


        Resolve a one-based line and column to a byte offset: the inverse of
line_column/2.



    


    
      
        text(span, source)

      


        The bytes the span covers.



    


    
      
        union(left, right)

      


        The smallest span covering both, which must be in the same file.



    





      


      
        Types


        


  
    
      
    
    
      file_id()



        
          
        

    

  


  

      

          @type file_id() :: non_neg_integer()


      


Which file a span is in.
An integer rather than a path, because include makes spans cross files and
every statement, diagnostic and symbol has to carry one.

  



  
    
      
    
    
      line_index()



        
          
        

    

  


  

      

          @opaque line_index()


      


Line-start byte offsets, one per line, as a tuple for constant-time indexing.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tptp.Span{
  file: file_id(),
  length: non_neg_integer(),
  offset: non_neg_integer()
}


      


A byte range in one file.

  


        

      

      
        Functions


        


  
    
      
    
    
      ending(span)



        
          
        

    

  


  

      

          @spec ending(t()) :: non_neg_integer()


      


The byte just past the end of the span.

  



  
    
      
    
    
      line_column(index, offset)



        
          
        

    

  


  

      

          @spec line_column(line_index(), non_neg_integer()) :: {pos_integer(), pos_integer()}


      


Resolve a byte offset to a one-based line and column, by binary search.
iex> index = Tptp.Span.line_index("fof(a,axiom,p).\nfof(b,axiom,q).\n")
iex> Tptp.Span.line_column(index, 0)
{1, 1}
iex> Tptp.Span.line_column(index, 16)
{2, 1}
iex> Tptp.Span.line_column(index, 20)
{2, 5}

  



  
    
      
    
    
      line_count(index)



        
          
        

    

  


  

      

          @spec line_count(line_index()) :: pos_integer()


      


The number of lines the index covers.

  



  
    
      
    
    
      line_index(source)



        
          
        

    

  


  

      

          @spec line_index(binary()) :: line_index()


      


Build the line index for a file.
One pass, using :binary.matches/2, which is a NIF. Build it lazily: a corpus
run that reports no diagnostics should never pay for it.

  



  
    
      
    
    
      new(file, offset, length)



        
          
        

    

  


  

      

          @spec new(file_id(), non_neg_integer(), non_neg_integer()) :: t()


      


A span over length bytes starting at offset in file file.

  



  
    
      
    
    
      offset(index, line, column)



        
          
        

    

  


  

      

          @spec offset(line_index(), integer(), integer()) :: {:ok, non_neg_integer()} | :error


      


Resolve a one-based line and column to a byte offset: the inverse of
line_column/2.
The column counts bytes, as line_column/2 does. A line's last column is its
line feed. :error is returned for a line the index does not have, a column
below one, or a column past the line feed. The index does not record where the
source ends, so a column on the last line is not bounded above; check the
result against byte_size/1 of the source where that matters.
iex> index = Tptp.Span.line_index("fof(a,axiom,p).\nfof(b,axiom,q).\n")
iex> Tptp.Span.offset(index, 2, 5)
{:ok, 20}
iex> Tptp.Span.offset(index, 1, 16)
{:ok, 15}
iex> Tptp.Span.offset(index, 1, 17)
:error
iex> Tptp.Span.offset(index, 4, 1)
:error

  



  
    
      
    
    
      text(span, source)



        
          
        

    

  


  

      

          @spec text(t(), binary()) :: binary()


      


The bytes the span covers.
The result is a sub-binary: four words and no copy, holding a reference into
source. That is what you want while the file is alive anyway, and a leak when
it is not — a thirty-byte functor name can retain a ten-megabyte file. Use
:binary.copy/1 at the boundary where a name outlives its file.

  



  
    
      
    
    
      union(left, right)



        
          
        

    

  


  

      

          @spec union(t(), t()) :: t()


      


The smallest span covering both, which must be in the same file.

  


        

      


  

    
Tptp.Include 
    



      
Resolves include directives, constructing the file graph underlying a
Tptp.Unit.
Memoisation
Memoisation is keyed on the resolved path rather than the name, since two files
may reach one axiom set under different names — Axioms/SET007+0.ax from the
library root and SET007+0.ax from beside it. A graph reading it twice would
duplicate the work and report every formula in it as a duplicate. The resolver
returns a canonical path for this purpose, so a diamond is read once.
Being read once is distinct from occurring once. An include denotes textual
inclusion, so Tptp.Unit.statements/1 expands each directive in position and the
statements of one file may occur twice under two directives. Consumers requiring
the set rather than the sequence can derive it.
Cycles
A file including itself, directly or transitively, is cut at the edge closing the
cycle: that edge resolves to nothing, TPTP0602 names every file on the cycle,
and the traversal continues. The resolved graph is therefore acyclic and
expansion terminates.
Depth
Bounded by :max_depth, 64 by default. The bound exists because a resolver
returning unexpected paths can otherwise convert a misspelling into an unbounded
traversal.
Concurrency
Sibling includes are parsed in parallel. The median problem in the TPTP library
includes two files and resolves in approximately 1.5 ms; the largest,
ITP022^4.p, includes 144 siblings totalling 59 MB and requires 6.7 s
sequentially, of which 56 ms is I/O. Parsing dominates and is therefore what is
parallelised.
The memoisation table is not shared during the parallel phase. Each level
proceeds in three passes: resolve every sibling, which is I/O and runs
sequentially; determine which are new and assign their file identifiers in source
order; then parse those in parallel. Since identifiers are assigned beforehand,
the resulting graph does not depend on task completion order, and the same input
produces the same graph.
:max_concurrency bounds the parallel phase; set it to 1 for a sequential
traversal.
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    Types
  


    
      
        graph()

      


        The graph as it is being built.



    





  
    Functions
  


    
      
        expand(graph, id, selection \\ nil)

      


        Every statement of a file and of everything it includes, in reading order.



    


    
      
        resolve(root, resolver, options \\ [])

      


        Read a root file's includes, transitively.
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      graph()



        
          
        

    

  


  

      

          @type graph() :: %{
  files: %{required(Tptp.Span.file_id()) => Tptp.File.t()},
  paths: %{required(Path.t()) => Tptp.Span.file_id()},
  resolutions: %{
    required({Tptp.Span.file_id(), non_neg_integer()}) => Tptp.Span.file_id()
  },
  diagnostics: [Tptp.Diagnostic.t()],
  next: Tptp.Span.file_id()
}


      


The graph as it is being built.
files is keyed by the id stamped into that file's spans; paths maps a
resolved path back to its id, which is the memo table; resolutions records
where each include directive led, keyed by the directive's own position, which
is unique within its file.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      expand(graph, id, selection \\ nil)



        
          
        

    

  


  

      

          @spec expand(graph() | Tptp.Unit.t(), Tptp.Span.file_id(), [binary()] | nil) :: [
  {Tptp.Span.file_id(), Tptp.Statement.t()}
]


      


Every statement of a file and of everything it includes, in reading order.
Each include is replaced by what it names, right where it stands, which is what
the language means by inclusion. selection filters the whole subtree by formula
name; nil keeps all of it.
Takes the graph resolve/3 builds or the Tptp.Unit made from it — they carry
the same two fields, and the walk needs nothing else.

  



    

  
    
      
    
    
      resolve(root, resolver, options \\ [])



        
          
        

    

  


  

      

          @spec resolve(Tptp.File.t(), Tptp.Resolver.t(), keyword()) :: graph()


      


Read a root file's includes, transitively.
The root file is already parsed; this adds everything it reaches. Returns the
graph and every diagnostic raised along the way, the included files' own included.

  


        

      


  

    
Tptp.Resolver behaviour
    



      
The behaviour by which an include name is resolved to bytes.
An include directive names a file, and resolving it reads something the caller
did not name, potentially from anywhere on the filesystem or over the network.
That decision belongs to the caller, so it is expressed as a value passed in
rather than as a default.
Available implementations
	Resolver	Reads
	Tptp.Resolver.Fs	the including file's directory, then $TPTP_ROOT, $TPTP, the working directory
	Tptp.Resolver.Http	tptp.org over HTTPS, through a local cache
	Tptp.Resolver.Cascade	each of a list in turn
	Tptp.Resolver.Map	an in-memory map, for tests and Livebook
	Tptp.Resolver.None	nothing; records the directive

A resolver is a module, optionally paired with options:
Tptp.Unit.from_file("problem.p", resolver: Tptp.Resolver.Fs)
Tptp.Unit.from_file("problem.p", resolver: {Tptp.Resolver.Fs, root: "/opt/TPTP"})
Implementing one
resolve/3 receives the name as it appeared in the source with quotes removed
and escapes undone, the path of the including file where one exists, and the
options supplied alongside the module. It returns one of:
	{:ok, path, contents} — the bytes and a path identifying them. Memoisation
is keyed on this path, so two routes to one file must agree on it; an
absolute canonical path satisfies this.
	{:error, reason} — a description for the diagnostic, not a term to match
on.
	:not_followed — a deliberate decline, producing no diagnostic.

A resolver must not raise. Tptp.Include converts an escaping exception into a
diagnostic so that a defective resolver cannot terminate a parse, but an
implementation should not depend on this.

      


      
        Summary


  
    Types
  


    
      
        result()

      


        What a resolver hands back.



    


    
      
        t()

      


        A resolver module, optionally paired with its options.



    





  
    Callbacks
  


    
      
        resolve(name, from, options)

      


        Turn an include name into bytes, or decline.



    





  
    Functions
  


    
      
        resolve(resolver, name, from)

      


        Ask a resolver for a name, whatever shape the resolver was given in.



    


    
      
        safe?(name)

      


        Whether a name is safe to resolve at all.



    


    
      
        unsafe_reason(name)

      


        The reason to report for a name that is not safe to resolve.
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      result()



        
          
        

    

  


  

      

          @type result() :: {:ok, Path.t(), binary()} | {:error, binary()} | :not_followed


      


What a resolver hands back.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: module() | {module(), keyword()}


      


A resolver module, optionally paired with its options.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      resolve(name, from, options)



        
          
        

    

  


  

      

          @callback resolve(name :: binary(), from :: Path.t() | nil, options :: keyword()) ::
  result()


      


Turn an include name into bytes, or decline.
name arrives unquoted and unescaped, from is the path of the including file
when there is one, and options are whatever was passed alongside the module.
See the module documentation for what each of the three answers means, and for
why a resolver must not raise.

  


        

      

      
        Functions


        


  
    
      
    
    
      resolve(resolver, name, from)



        
          
        

    

  


  

      

          @spec resolve(t(), binary(), Path.t() | nil) :: result()


      


Ask a resolver for a name, whatever shape the resolver was given in.
iex> resolver = {Tptp.Resolver.Map, files: %{"a.ax" => "fof(a,axiom,p)."}}
iex> Tptp.Resolver.resolve(resolver, "a.ax", nil)
{:ok, "a.ax", "fof(a,axiom,p)."}

  



  
    
      
    
    
      safe?(name)



        
          
        

    

  


  

      

          @spec safe?(binary()) :: boolean()


      


Whether a name is safe to resolve at all.
An include name comes out of a file the caller may not trust, and a resolver that
joins it onto a directory without looking will happily read ../../../etc/passwd.
Every shipped resolver checks this first: a name must be relative and must not
climb.
iex> Tptp.Resolver.safe?("Axioms/SET007+0.ax")
true
iex> Tptp.Resolver.safe?("../../etc/passwd")
false
iex> Tptp.Resolver.safe?("/etc/passwd")
false

  



  
    
      
    
    
      unsafe_reason(name)



        
          
        

    

  


  

      

          @spec unsafe_reason(binary()) :: binary()


      


The reason to report for a name that is not safe to resolve.

  


        

      


  

    
Tptp.Resolver.Cascade 
    



      
Tries each of a list of resolvers, in order, and takes the first that answers.
{Tptp.Resolver.Cascade, resolvers: [Tptp.Resolver.Fs, Tptp.Resolver.Http]}
That composition is the intended one: read from disk when the TPTP distribution
is installed, fall back to tptp.org when it is not. It is still not a default —
it reaches the network, so the caller writes it down.
What it reports when everything fails
Every resolver's reason, joined, rather than only the last one. "not found in
/opt/TPTP" and "returned 404" are different failures with different fixes, and a
cascade that reported one of them would hide the other.
:not_followed stops the cascade
A resolver that declines has decided, so the cascade decides too. Putting
Tptp.Resolver.None in the middle of a list is a way to say "these, and if none
of them, give up quietly" — though the clearer way to say that is to not use a
cascade.

      




  

    
Tptp.Resolver.Fs 
    



      
Resolves an include against the local filesystem.
Search order
	the directory of the including file, when there is one;
	:root, or $TPTP_ROOT if the option is absent;
	$TPTP, the older variable the TPTP tools have always used;
	:cwd, or the current working directory.

$TPTP_ROOT is the documented environment variable and :root is the local
override, so that a caller directing resolution at a vendored copy, a fixture
directory or a second library need not set an environment variable for the whole
VM.
Tptp.Unit.from_file("PUZ001+1.p", resolver: Tptp.Resolver.Fs)
Tptp.Unit.from_file("PUZ001+1.p", resolver: {Tptp.Resolver.Fs, root: "/opt/TPTP"})
:root takes a list too, tried in order, for a caller layering a local override
over a shared library:
{Tptp.Resolver.Fs, root: ["priv/my_axioms", "/opt/TPTP"]}
:root does not suppress $TPTP or the working directory; it is inserted ahead
of them. To search only the named directories, pass cwd: false and leave the
environment variables unset, or use Tptp.Resolver.Map.
$TPTP is honoured after :root because a machine with the TPTP distribution
installed usually already has it set, and failing to find Axioms/SET007+0.ax on
such a machine would be a silly way to lose.
Confinement
An include name originates in a file that may not be trusted, so it must be a
relative path that does not ascend; see Tptp.Resolver.safe?/1. The name is
checked rather than the joined result, which makes the condition independent of
the candidate directory: no absolute paths and no .., in any position.
Canonicalisation
The returned path is expanded, so two routes to one file — Axioms/a.ax from the
root and a.ax from the Axioms directory — memoise to the same entry and a
diamond in the include graph is read once.
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        roots(from, options \\ [])

      


        The directories this resolver would look in, in order.
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      roots(from, options \\ [])



        
          
        

    

  


  

      

          @spec roots(
  Path.t() | nil,
  keyword()
) :: [Path.t()]


      


The directories this resolver would look in, in order.
Exposed because "it could not find the file" is a much less useful thing to be
told than "it looked here, here and here".

  


        

      


  

    
Tptp.Resolver.Http 
    



      
Fetches from tptp.org over HTTPS, through a local cache.
For use where the TPTP distribution is not installed locally. It is never a
default and is never composed implicitly, network access being a decision for the
caller.
Tptp.Unit.from_name("Problems/PUZ/PUZ001+1.p", resolver: Tptp.Resolver.Http)

Tptp.Unit.from_file("problem.p",
  resolver: {Tptp.Resolver.Cascade,
             resolvers: [Tptp.Resolver.Fs, Tptp.Resolver.Http]}
)
The SeeTPTP mapping
tptp.org serves the library through a CGI script taking the components of a name
rather than a path:
Axioms/SET007+0.ax   ->  ?Category=Axioms&File=SET007+0.ax
SET007+0.ax          ->  ?Category=Axioms&File=SET007+0.ax
Problems/PUZ/PUZ001+1.p  ->  ?Category=Problems&Domain=PUZ&File=PUZ001+1.p
PUZ001+1.p           ->  ?Category=Problems&Domain=PUZ&File=PUZ001+1.p
A bare problem name takes its domain from the leading three letters, following
the TPTP naming convention. url/2 is public so that the mapping can be read and
tested without network access.
The + in SET007+0.ax is part of the name, and form encoding converts it to a
space unless the parameter is escaped. Every parameter is escaped.
SeeTPTP answers with a web page, not a file
Every successful response is an HTML page containing the file within a <pre>
block, and the block is not the file: SeeTPTP inserts an <A NAME="..."> anchor
before each formula. contents/1 recovers the file and is public so that it can
be read and tested without network access.
Two steps, in this order:
	Remove the markup. Every < belonging to the TPTP source arrives as
&lt;, the page escaping < while leaving > and & unescaped, so a
literal < within the block is inserted markup rather than <=>, <~> or
<<. This is what renders removing <[^>]*> sound in this context.
	Resolve the entities. &lt; becomes < only at this point, so it cannot
be treated as a tag by the first step.

The reverse order would delete every equivalence in the file.
A page containing no <pre> block is SeeTPTP's error page and is reported as
such. A body that is not HTML is passed through unmodified, which is what a plain
file server behind :base_url returns.
Caching
Every response is written to :cache_dir under a digest of its URL, and a hit is
served from disk without network access, so a corpus run costs one request per
file. The default is ~/.cache/tptp; set :cache_dir to false to disable
caching.
:inets and :ssl are started here, not by the application
Both are absent from this library's extra_applications. Listing them would
start two OTP applications in every consumer, including those whose resolver is
Tptp.Resolver.None and which open no socket. started/0 starts them on the path
about to issue a request; a cache hit does not reach it.
Why that needs more than ensure_all_started/1
Mix prunes the code path to the applications named in the .app file, so dropping
:ssl from extra_applications also removes ssl, public_key and asn1 from
the code path. The application controller still reports them as running — they
are, in the VM — while their modules are not loadable, and ensure_all_started/1
cheerfully answers {:ok, []}. The first symptom is an :undef from deep inside
:httpc, raised while it builds the default HTTPS options.
So started/0 puts the ebin directories back on the path first, resolving them
under :code.root_dir/0 rather than :code.lib_dir/1 — the latter consults the
code path it is trying to repair and answers :bad_name. It then checks a
representative module of each application is really loadable, so a genuine absence
is reported as a sentence rather than surfacing later as an :undef.
In a release the applications must be included as usual; nothing here can conjure
code that was not shipped, and started/0 says so plainly if it was not.
Failure
A non-200, a timeout, a connection error or a body that looks like SeeTPTP's HTML
error page all come back as {:error, reason}, and Tptp.Include turns that into
a diagnostic. Nothing here raises and nothing retries — a resolver that retries on
its own turns one slow file into a much slower run without telling anyone.
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        contents(body)

      


        The TPTP file inside a SeeTPTP response.



    


    
      
        started()

      


        Make :inets and :ssl usable, if they are not already.



    


    
      
        url(name, options \\ [])

      


        The SeeTPTP URL an include name maps to.
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          @spec contents(binary()) :: {:ok, binary()} | :error


      


The TPTP file inside a SeeTPTP response.
A body that is not HTML is already the file and comes back unchanged. An HTML body
must carry a <pre> block, which is unwrapped and unescaped; without one it is
SeeTPTP's error page and the answer is :error.
iex> Tptp.Resolver.Http.contents("fof(a, axiom, p).")
{:ok, "fof(a, axiom, p)."}

iex> Tptp.Resolver.Http.contents(~s|<pre><A NAME="a"></A>fof(a, axiom, p &lt;=> q).</pre>|)
{:ok, "fof(a, axiom, p <=> q)."}

iex> Tptp.Resolver.Http.contents("<html><body>No such file</body></html>")
:error

  



  
    
      
    
    
      started()



        
          
        

    

  


  

      

          @spec started() :: :ok | {:error, binary()}


      


Make :inets and :ssl usable, if they are not already.
Idempotent, and a handful of module lookups once they are up. Public so that a
caller who would rather pay it once up front — a long corpus run, or a release
that wants every application accounted for at boot — can, and so that the lazy
start is testable without a network.
iex> Tptp.Resolver.Http.started()
:ok

  



    

  
    
      
    
    
      url(name, options \\ [])



        
          
        

    

  


  

      

          @spec url(
  binary(),
  keyword()
) :: binary()


      


The SeeTPTP URL an include name maps to.
iex> Tptp.Resolver.Http.url("Problems/PUZ/PUZ001+1.p")
"https://tptp.org/cgi-bin/SeeTPTP?Category=Problems&Domain=PUZ&File=PUZ001%2B1.p"

iex> Tptp.Resolver.Http.url("Axioms/SET007+0.ax")
"https://tptp.org/cgi-bin/SeeTPTP?Category=Axioms&File=SET007%2B0.ax"

iex> Tptp.Resolver.Http.url("SET007+0.ax")
"https://tptp.org/cgi-bin/SeeTPTP?Category=Axioms&File=SET007%2B0.ax"

  


        

      


  

    
Tptp.Resolver.Map 
    



      
Resolves from an in-memory map of name to contents.
For tests, for Livebook, and for any caller that has the bytes and requires the
include graph assembled without filesystem access.
Tptp.Unit.from_string(source,
  resolver: {Tptp.Resolver.Map, files: %{"a.ax" => "fof(a, axiom, p)."}}
)
Names are matched exactly as written in the include directive, so a map keyed
"Axioms/a.ax" does not resolve include('a.ax'). Path equivalence is
Tptp.Resolver.Fs's concern; a test resolver inferring it would admit tests that
pass for the wrong reason.

      




  

    
Tptp.Resolver.None 
    



      
Records an include and does not follow it.
The right resolver when the include graph is somebody else's problem: a prover
handed the file will resolve its own includes, and reading them here would be
work done twice and a chance to disagree about what Axioms/SET007+0.ax means.
Declining is not a failure, so no diagnostic is raised. Tptp.Unit still records
the directive, so Tptp.File.includes/1 reports what was skipped.

      




  

    
Tptp.Lint 
    



      
The :== well-formedness conditions, and the conditions requiring more than one
statement.
The grammar admits considerably more than the language defines.
<formula_role> ::= <lower_word> admits wibble; <defined_functor> ::= <atomic_defined_word> admits $wibble; <thf_top_level_type> admits a rank-2
type that no TPTP implementation accepts. The :== rules of the BNF state which
of these are well formed, and the parser does not enforce them: input violating
one still yields a usable tree, and refusing to produce it would preclude the
malformed input this library exists to describe.
{:ok, file, []} = Tptp.from_string("fof(a, wibble, p).")
Tptp.Lint.run(file)
#=> [%Tptp.Diagnostic{code: "TPTP0401", severity: :warning, ...}]
Single traversal
run/2 traverses once, offering each node to every enabled rule, and accumulates
the symbol table and the dialect features in the same pass. Rules requiring the
complete picture run afterwards against the table rather than the tree. Eight
rules over a large axiom set would otherwise require eight traversals of a tree
that does not fit in cache.
No type inference
The symbol table records a declared type as the unelaborated Tptp.Node it was
written as. No unification or substitution is performed, and $i is not
interpreted as a type. Every rule is either syntactic or declines. See
Tptp.Lint.Rules.Rank1, which determines only whether a !> occurs within a
typing.
Absence of a dialect rule
Use of a construct in a language that does not provide it is not reportable,
because it cannot occur. The BNF gives each language its own nonterminals, so ^
is unreachable from <tff_formula>, !! from <fof_formula>, and a THF tuple
from anything but THF. Each was tested against every statement keyword; the
grammar rejects all of them at parse time, so such a rule could never apply.
What remains is classification rather than defect — a tff file using !> is
TF1 rather than TF0, and well formed — which Tptp.Query.dialect/1 derives from
the same traversal.
Severities
A rule's severity is a default. :severity overrides it per code, and
:only/:except select the rules that run. No shipped rule reports an error on
a conforming TPTP library file, and a corpus test enforces this. One rule is
:info rather than :warning: Tptp.Lint.Rules.Conjecture reports a property of
the problem rather than a defect in it. The remainder are warnings.
Analyzer interface
Tptp.Lint implements Tptp.Analyzer as :tptp_lint, applicable to any
dialect. The callback performs the traversal under the options it is given.
Consumers requiring only the default rule set should read analysis.diagnostics
from Tptp.analyze/2 rather than dispatching through
Tptp.Analyzer.run_all/3.
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        option()

      


        Options accepted by run/2.



    


    
      
        scan()

      


        The diagnostics a lint pass produced and the table it built, from one traversal.



    





  
    Functions
  


    
      
        rules()

      


        Returns the shipped rules, in the order each node is offered to them.



    


    
      
        run(file, options \\ [])

      


        Lint one file.



    


    
      
        run_unit(unit, options \\ [])

      


        Lint a whole unit, includes expanded.



    


    
      
        scan(subject, options \\ [])

      


        One traversal, both halves kept.



    


    
      
        statements(file)

      


        Every statement of a file or unit, paired with the file it came from.



    


    
      
        table(subject)

      


        The symbol table and feature set, without running a single rule.
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          @type option() ::
  {:only, [module()]}
  | {:except, [module()]}
  | {:severity, %{required(binary()) => Tptp.Diagnostic.severity()}}
  | {:suppress, [binary()]}


      


Options accepted by run/2.
	:only — run only these rule modules.
	:except — run every rule but these.
	:severity — a map from code to severity, overriding the rule's default.
severity: %{"TPTP0401" => :error} raises an unrecognised role to an error.
Keyed by binary rather than atom: a diagnostic code originates in
configuration, and converting it to an atom for lookup would admit unbounded
growth of the atom table.
	:suppress — diagnostic codes to discard.
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          @type scan() :: {[Tptp.Diagnostic.t()], Tptp.Lint.Table.t()}


      


The diagnostics a lint pass produced and the table it built, from one traversal.
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          @spec rules() :: [module()]


      


Returns the shipped rules, in the order each node is offered to them.

  



    

  
    
      
    
    
      run(file, options \\ [])



        
          
        

    

  


  

      

          @spec run(Tptp.File.t(), [option()]) :: [Tptp.Diagnostic.t()]


      


Lint one file.
iex> {:ok, file, []} = Tptp.from_string("fof(a, axiom, p). fof(a, axiom, q).")
iex> file |> Tptp.Lint.run() |> Enum.map(& &1.code)
["TPTP0503"]

  



    

  
    
      
    
    
      run_unit(unit, options \\ [])



        
          
        

    

  


  

      

          @spec run_unit(Tptp.Unit.t(), [option()]) :: [Tptp.Diagnostic.t()]


      


Lint a whole unit, includes expanded.
A declaration in an axiom file and a use in the problem file are one symbol here,
which is the point: an undeclared-symbol rule that could not see across an
include would report every typed problem in the library.

  



    

  
    
      
    
    
      scan(subject, options \\ [])



        
          
        

    

  


  

      

          @spec scan(Tptp.File.t() | Tptp.Unit.t(), [option()]) :: scan()


      


One traversal, both halves kept.
Every enabled rule is offered every node, and the symbol table and dialect
features accumulate in the same pass; the diagnostics and the finished table
are returned together rather than one being recomputed later.
run/2, run_unit/2 and table/1 are projections of this. Pass only: [] to
build the table without applying a rule, as table/1 does.
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          @spec statements(Tptp.File.t() | Tptp.Unit.t()) :: [
  {Tptp.Span.file_id(), Tptp.Statement.t()}
]


      


Every statement of a file or unit, paired with the file it came from.
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          @spec table(Tptp.File.t() | Tptp.Unit.t()) :: Tptp.Lint.Table.t()


      


The symbol table and feature set, without running a single rule.
The same traversal run/2 makes, stopping before the opinions. Tptp.Query is
built on this, which is what maintains "one walk" true across both modules rather
than only within one of them.

  


        

      


  

    
Tptp.Lint.Collect 
    



      
Constructs the symbol table and the dialect feature set during the traversal.
Not a rule. It is applied before the rules at every node and produces the data
read afterwards by the Tptp.Lint.Rule.review/2 callbacks, which is what
allows Tptp.Lint to require a single pass.
Declarations
A type-role statement whose formula is an atom typing, such as
tff(f_decl, type, f: $i > $o). The subject is recorded as declared and the
right-hand side of the colon is stored verbatim as the declared type. It is not
interpreted.
Uses
A constant, functor, defined_functor or system_functor, or their nullary
counterparts, occurring within a formula — not within a name, role, source or
info field. Never a variable: in X @ a the head is bound by its quantifier
rather than declared by a type statement.
The annotations contain atoms indistinguishable in form from symbols that are not
symbols: file in a <source> is a keyword and status(thm) is a label.
Counting them would report the TSTP vocabulary as undeclared.
An <ntf_index> is the second such position. In {$necessary(#agent)} the word
agent labels a modality rather than denoting a constant of the problem's
signature, and SYN000^7.p, the reference example for the syntax, declares no
type for it. The subtree beneath an ntf_index is therefore claimed before the
traversal reaches it, and none of it is counted.
Symbol identity
'p' and p denote one symbol, since the BNF defines a <single_quoted> as the
enclosed atomic word without its quotes. Every key passed to Tptp.Lint.Table is
therefore taken from Tptp.Node.value/1 rather than from text. Keying on the
spelling separates tff(t, type, 'p': $i > $o). tff(a, axiom, p(x)). into two
entries, producing a spurious undeclared-symbol finding and a missed duplicate
name, and propagates the separation to anything built on
Tptp.Query.symbols/1. The same applies to statement names and to the names an
inference record supplies as parents, since <name> ::= <atomic_word> | <integer>.
Arity
Arity is the length of the application spine, recorded at the application node.
f(a, b) is a fof_plain_term with a functor and an argument list, so the arity
is the length of that list; f @ a @ b is a left-nested application spine, so the
arity is its depth. Both are recorded and neither is evaluated here.
Argument lists differ in shape between dialects, and the difference originates in
the BNF rather than the generator: <fof_arguments> ::= <fof_term> | <fof_term>,<fof_arguments> nests to the right, while <tff_arguments> ::= <tff_term><comma_tff_term>* is flat. p(x, y, z) is therefore a two-child node
in FOF and a three-child node in TFF, and counting children directly would give
the FOF form an arity of two. The count recurses through children of the same
kind instead, which is correct for both.

      


      
        Summary


  
    Functions
  


    
      
        known_dollar_word?(word)

      


        Whether a $-word is one the BNF mentions anywhere.



    


    
      
        observe(node, context, table)

      


        Fold one node into the table.



    


    
      
        typing?(arg1)

      


        Whether a statement declares a symbol rather than asserting something.



    





      


      
        Functions


        


  
    
      
    
    
      known_dollar_word?(word)



        
          
        

    

  


  

      

          @spec known_dollar_word?(binary()) :: boolean()


      


Whether a $-word is one the BNF mentions anywhere.
Every $-literal in every rule, not only the closed vocabularies: several
reserved words appear beside other symbols rather than alone —
<ntf_domains_spec> :== $domains <identical> <ntf_domains_value> — and checking
only the closed lists reports those as unknown.
iex> Tptp.Lint.Collect.known_dollar_word?("$sum")
true
iex> Tptp.Lint.Collect.known_dollar_word?("$wibble")
false

  



  
    
      
    
    
      observe(node, context, table)



        
          
        

    

  


  

      

          @spec observe(Tptp.Node.t(), Tptp.Lint.Context.t(), Tptp.Lint.Table.t()) ::
  Tptp.Lint.Table.t()


      


Fold one node into the table.

  



  
    
      
    
    
      typing?(arg1)



        
          
        

    

  


  

      

          @spec typing?(Tptp.Statement.Annotated.t()) :: boolean()


      


Whether a statement declares a symbol rather than asserting something.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("tff(d, type, f: $i).")
iex> Tptp.Lint.Collect.typing?(statement)
true

  


        

      


  

    
Tptp.Lint.Context 
    



      
The position of a node within the statement being traversed.
A Tptp.Node carries no parent pointer and no reference to its statement, since
storing either on every node would be prohibitive at the scale the traversal
operates on. The traversal carries this structure alongside instead, rebuilt per
statement rather than per node.
whole records the subject of the traversal: a complete Tptp.Unit with
includes resolved, or a single Tptp.File that may be one part of a problem. A
rule whose question concerns the problem rather than the statement — whether any
proof obligation is stated — must decline when this is false, since the answer
may lie in an unread file.
slot records which part of the statement the traversal is within: :formula,
:name, :role, :source or :info. It allows a rule concerned with symbols
to disregard the annotations, where the same words denote something else — file
in a <source> is a keyword, and an atom in a <general_term> is a label rather
than a functor.

      


      
        Summary


  
    Types
  


    
      
        slot()

      


        Which part of the statement the walk is currently inside.



    


    
      
        t()

      


        Where the fused walk currently is: which file, which statement, and which slot of it.



    





  
    Functions
  


    
      
        language(context)

      


        The language the statement is written in, or :include.



    


    
      
        role(context)

      


        The role of the statement, or nil for an include.



    


    
      
        span(context, node)

      


        A span in the file the walk is reading, for a node the rule wants to report.



    





      


      
        Types


        


  
    
      
    
    
      slot()



        
          
        

    

  


  

      

          @type slot() :: :name | :role | :formula | :source | :info | :file_name | :selection


      


Which part of the statement the walk is currently inside.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tptp.Lint.Context{
  depth: non_neg_integer(),
  file: Tptp.Span.file_id(),
  path: Path.t() | nil,
  slot: slot(),
  statement: Tptp.Statement.t(),
  whole: boolean()
}


      


Where the fused walk currently is: which file, which statement, and which slot of it.

  


        

      

      
        Functions


        


  
    
      
    
    
      language(context)



        
          
        

    

  


  

      

          @spec language(t()) :: Tptp.Input.language()


      


The language the statement is written in, or :include.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("cnf(a,axiom,p).")
iex> context = %Tptp.Lint.Context{file: 0, statement: statement, slot: :formula}
iex> Tptp.Lint.Context.language(context)
:cnf

  



  
    
      
    
    
      role(context)



        
          
        

    

  


  

      

          @spec role(t()) :: binary() | nil


      


The role of the statement, or nil for an include.

  



  
    
      
    
    
      span(context, node)



        
          
        

    

  


  

      

          @spec span(t(), Tptp.Node.t()) :: Tptp.Span.t()


      


A span in the file the walk is reading, for a node the rule wants to report.

  


        

      


  

    
Tptp.Lint.Rule behaviour
    



      
The behaviour implemented by a lint rule.
A rule declares its diagnostic code, its default severity and a description, and
implements one or both callbacks:
	visit/3 is invoked for every node of every statement during the traversal
performed by Tptp.Lint. Local conditions belong here: a role outside the
permitted set, a $-word outside the vocabulary.
	review/2 runs after the traversal, against the symbol table it produced.
Conditions requiring more than one statement belong here: an undeclared
symbol, a duplicate name, an absent inference parent.

Single traversal
Tptp.Lint traverses once and offers each node to every enabled rule, so the
cost of an additional rule is a function call rather than a further pass. A rule
per traversal would require eight traversals of a tree that does not fit in
cache.
It follows that visit/3 must be inexpensive and must not itself traverse. A
rule requiring a subtree is either asking for something the node determines, or
belongs in review/2 where the table is available.
Severity
severity/0 is the rule's default, which the caller may override per code. A
rule that applies to conforming library files must not report an error; a corpus
test enforces this. :info is appropriate where the finding is a property of the
file rather than a defect in it.

      


      
        Summary


  
    Callbacks
  


    
      
        code()

      


        The diagnostic code this rule raises, "TPTP0401" and the like.



    


    
      
        describe()

      


        A one-line description, shown when a caller lists the available rules.



    


    
      
        review(t, t)

      


        Look at the whole unit once the traversal is done.



    


    
      
        severity()

      


        What the rule thinks its findings are worth, before any caller override.



    


    
      
        visit(t, t, term)

      


        Look at one node. Called for every node of every statement, so keep it cheap.



    





      


      
        Callbacks


        


  
    
      
    
    
      code()



        
          
        

    

  


  

      

          @callback code() :: binary()


      


The diagnostic code this rule raises, "TPTP0401" and the like.

  



  
    
      
    
    
      describe()



        
          
        

    

  


  

      

          @callback describe() :: binary()


      


A one-line description, shown when a caller lists the available rules.

  



  
    
      
    
    
      review(t, t)


        (optional)


        
          
        

    

  


  

      

          @callback review(Tptp.Lint.Table.t(), Tptp.Lint.Context.t()) :: [Tptp.Diagnostic.t()]


      


Look at the whole unit once the traversal is done.

  



  
    
      
    
    
      severity()



        
          
        

    

  


  

      

          @callback severity() :: Tptp.Diagnostic.severity()


      


What the rule thinks its findings are worth, before any caller override.

  



  
    
      
    
    
      visit(t, t, term)


        (optional)


        
          
        

    

  


  

      

          @callback visit(Tptp.Node.t(), Tptp.Lint.Context.t(), term()) :: [Tptp.Diagnostic.t()]


      


Look at one node. Called for every node of every statement, so keep it cheap.

  


        

      


  

    
Tptp.Lint.Rules.AtomTyping 
    



      
A type-role statement that does not declare a type, or a typing under another
role.
tff(f, type, ...) declares a symbol, and the grammar cannot require this:
<tff_formula> ::= <tff_logic_formula> | <tff_atom_typing> admits either under
any role. tff(a, type, p(X)). and tff(a, axiom, f: $i). therefore both parse
and neither declares anything.
Both are warnings. A consumer will disregard the statement in either case, and
refusing to parse it serves no purpose.
Nested typings are not reported
A typing below the top of a statement appears reportable and is not. The grammar
reaches <thf_atom_typing> from three positions, each of them legitimate:
<thf_formula> ::= … | <thf_atom_typing> is the declaration itself;
<thf_let_types> ::= <thf_atom_typing> | [<thf_atom_typing_list>] is a $let
binding, which is a typing nested within a formula by construction; and
<thf_atom_typing> ::= (<thf_atom_typing>) is the same typing parenthesised. TFF
and TCF provide the same three.
A rule reporting nested typings therefore reports $let bindings and
thf(a, type, (f: $i)). and nothing else; it produced eleven findings on
SYN000^2.p, none of them correct. Depth does not separate a meaningful typing
from a meaningless one, and no criterion does, since the grammar admits none.

      




  

    
Tptp.Lint.Rules.Conjecture 
    



      
A file stating no conjecture, or more than one.
A TPTP problem states a set of axioms and a single conjecture. Both departures
are well-formed input and neither is a defect, which is why this is the library's
only :info rule. Both nonetheless determine what a consumer may do with the
file, and any consumer dispatching problems to provers must establish the count
for itself.
No conjecture
A file without a conjecture states no proof obligation: it is a satisfiability
problem, an axiom set, or a problem whose conjecture has been removed. A prover
given one reports Satisfiable rather than Theorem, which a pipeline expecting
a proof obligation may misinterpret as failure.
This half of the rule requires the whole problem, so it applies under
Tptp.Lint.run_unit/2 and declines under Tptp.Lint.run/2. A file that includes
its conjecture rather than stating it does not lack one, and a rule unable to
resolve include would report that it did. This is the purpose of the whole
flag on Tptp.Lint.Context.
It still applies to an axiom set analysed as a unit, where the finding is
self-evident. That reading is correct — the file states no obligation — and the
diagnostic is :info and suppressible by code so that a caller which knows what
it holds can discard it.
Multiple conjectures
Two conjecture statements leave the problem ambiguous: a prover will select one,
and the selection is not determined by the file.
negated_conjecture is counted separately and never triggers this rule, since a
single conjecture negated into clause normal form yields many
negated_conjecture clauses. Counting those would report most of the CNF portion
of the TPTP library.

      




  

    
Tptp.Lint.Rules.Declaration 
    



      
A symbol used without a declaration, in a dialect that has no default typing.
Applies to the higher-order dialects only — TH0, TH1, DH0, DH1 and NHF, every
dialect written with the thf keyword. The TPTP language page is explicit that
the first-order typed dialects are different:
A useful feature of TFF is default typing for symbols that are not explicitly
declared: predicates default to ($i,...,$i) > $o, and functions default to
($i,...,$i) > $i. […] THF does not admit default typing — all symbol types
must be declared before use.

So an undeclared symbol in TFF, TXF, TCF or NXF has a type, and reporting it
reports legal TPTP. Until this was found the rule did, on seventeen library files
and 517 occurrences, every one of which is default-typed and well formed. FOF and CNF
have no declarations at all.
What default typing does make an error — a symbol whose later declaration differs
from its assumed type, or a default-typed symbol applied to an argument that is
not $i — is a question about types, which this library does not answer.
A unit mixing thf with first-order statements is treated as higher-order
throughout, since the table records which dialects a unit uses and not which
statement each use sits in.
Requires a unit
A problem commonly declares nothing and includes an axiom file that declares
everything. Analysing the problem alone reports every symbol as undeclared, so
Tptp.Lint.run_unit/2 is the call under which this rule can be correct.
Analysing a Tptp.File whose declarations are supplied by an include will be
noisy, and correctly so: the file does not itself declare the symbols it uses.

      




  

    
Tptp.Lint.Rules.DefinedWord 
    



      
A $-word outside the vocabularies named by the :== conditions.
The $ prefix is reserved to the TPTP language, so $wibble is not a symbol a
problem may introduce. $$wibble is the system-specific form and is not checked.
The vocabularies come from Tptp.Bnf.Vocabulary, generated from the same BNF as
the grammar, so the two cannot diverge.
A warning rather than an error: an unrecognised $-word is usually a
misspelling, but a prover extension not yet incorporated into the BNF is also
possible.
Coverage over the TPTP library
This rule reports nothing on TPTP v9.3.1, and reported 76 occurrences across five
modal system names under the BNF up to v9.3.1.2, whose <ntf_modal_system> named
six systems and <ntf_modal_axiom> six axioms where the Non-classical Logics
section of the TPTP language page stated sixteen and ten. v9.3.1.3 completed both
lists, and their $-words reach this rule through <reserved_word>, which is
what it consults.

      




  

    
Tptp.Lint.Rules.DuplicateName 
    



      
Two statements sharing a name.
Names identify formulae, and an inference record refers to its parents by name,
so a shared name renders a derivation ambiguous and a formula selection
indeterminate.
A warning rather than an error, and noisy over parts of the TPTP library: the
machine-generated ITP axiom sets repeat declarations across files, so a problem
including thirty of them defines one name thirty times. The finding is correct —
the derivation is ambiguous — but a caller may reasonably :suppress it.
One diagnostic is emitted per name rather than per occurrence. related carries
the remaining occurrences, so the count is available without a diagnostic for
each.

      




  

    
Tptp.Lint.Rules.Parent 
    



      
An inference record naming a parent absent from the unit.
In a derivation, inference(rule, [], [a, b]) records that the formula was
derived from a and b. An absent parent renders the derivation uncheckable,
indicating either a dropped statement or an incorrect name.
A warning, reported only for names occurring in formula-name position. A
<source> is a <dag_source>, an <internal_source>, an <external_source>,
the literal unknown, or a bracketed list of sources, and <name> is reachable
through more than one of these: the rule of an <inference_record> and the file
name of a <file_source> are not formula names and are not resolved as such.
Neither is the literal unknown, which the grammar reads as a <name> — the
first of Tptp.Bnf.Generator's departures — and which is therefore never
reported as a missing parent. The rule also declines unless the unit names at
least one formula, so it reports nothing for a problem containing no derivation.
Before v9.3.1.2 a <source> was a <general_term>, which admitted anything at
all in the position this rule resolves.

      




  

    
Tptp.Lint.Rules.Rank1 
    



      
A type quantifier in a position admitting only rank-1 polymorphism.
!>[A: $tType]: ... binds a type variable, which TPTP permits only at the
outermost position of a type. The TF1 grammar enforces this directly, since
<tf1_quantified_type> occurs only beneath <tff_top_level_type>. The TH1
grammar cannot, because THF identifies types with terms and therefore cannot
delimit a type. Consequently thf(f, type, f: ($i > !>[A: $tType]: A) > $o).
parses, denotes a rank-2 type, and is accepted by no TPTP implementation.
This is the only rule concerning a type rather than a term, and it remains
syntactic: a !> or ?* occurring beneath an arrow within the same typing is
rank-2. No elaboration is performed and the meaning of the type is not
considered.
A warning, since an implementation with genuine rank-N support may define its own
extension.

      




  

    
Tptp.Lint.Rules.Role 
    



      
A formula role outside those named by the :== conditions.
<formula_role> ::= <lower_word> in the grammar, so fof(a, wibble, p). parses.
The corresponding :== rule is what restricts the role to a fixed set. A warning
rather than an error: the role is metadata, the formula remains a formula, and a
consumer concerned only with the terms is unaffected.
Coverage over the TPTP library
This rule reports nothing on TPTP v9.3.1, and reported 354 files under the BNF up
to v9.3.1.2. Each of those carried a logic role, as in
thf(simple_s5, logic, ...), by which the non-classical extension introduces its
semantics. That :== rule listed thirteen roles and omitted logic while the
prose of the TPTP language page listed fourteen and included it, so a diagnostic
reporting one of those files attributed a defect in the grammar to the file.
v9.3.1.3 added the value, and the vocabulary is a transcription of the rule again.
What remains is the rule applied to an actual misspelling: fof(a, axim, p). is
well-formed TPTP and semantically incorrect.

      




  

    
Tptp.Lint.Table 
    



      
The information accumulated by the traversal, for rules requiring more than one
statement.
Syntactic content only
A symbol's entry records the unelaborated Tptp.Node its type was declared as.
No unification or substitution is performed and $i is not interpreted as a
type. The questions asked of declared_as are syntactic: whether it contains a
!>, how many arrows its spine has. Anything further requires a signature and
belongs to the consumer.
Keys
Every key — symbol, statement name, inference parent — is a Tptp.Node.value/1
rather than a text. 'p' and p are one atomic word by the BNF's definition
and therefore one entry, and name in a symbol holds the unquoted word. A caller
reporting the spelling has the spans from which to read it.
Arities
arities records every application arity observed for a symbol. No rule reads it
to derive a finding, because arity overloading is well formed. The TPTP language
page states:
Symbols may be overloaded with different arity signatures, and are treated as
different symbols.

So color/1 alongside color/2 denotes two symbols in every dialect. A rule
reporting such pairs was shipped for a period and was incorrect on every file it
applied to; see the CHANGELOG.
Two consequences follow. Arity forms part of a symbol's identity in TPTP, and
this table is keyed on the name alone, so sqrt/1 and sqrt/2 occupy one entry.
That suffices for the rules reading this table, each of which asks only whether a
name was declared, and is recorded here because a consumer deriving a signature
from Tptp.Query.symbols/1 must account for it. Further, the arity condition
TPTP does state — "If a symbol's type is declared more than once, and the types
are not the same, that's an error" — concerns a single symbol and therefore
compares two declarations at the same arity, which this table cannot presently
distinguish.

      


      
        Summary


  
    Types
  


    
      
        conjecture()

      


        Which of the two spellings of a conjecture a statement used.



    


    
      
        symbol()

      


        One symbol, as the traversal saw it.



    


    
      
        t()

      


        Everything the single walk accumulated: symbols, names, parents, conjectures, dialect features and counts.



    





  
    Functions
  


    
      
        conjecture(table, form, span)

      


        Record a conjecture, in whichever of the two spellings it was written.



    


    
      
        declare(table, name, kind, declared_as, span)

      


        Record a symbol declaration — a type-role statement's subject.



    


    
      
        feature(table, feature)

      


        Record a dialect feature the traversal saw.



    


    
      
        feature?(table, feature)

      


        Whether a feature was seen anywhere.



    


    
      
        features(table)

      


        Every dialect feature the traversal saw, as a list.



    


    
      
        finish(table)

      


        Put every accumulated list back into reading order.



    


    
      
        ignore(table, span)

      


        Claim a position without recording anything, so nothing else counts it.



    


    
      
        name(table, name, span)

      


        Record a statement's name, so a second one can be reported against the first.



    


    
      
        parent(table, name, span)

      


        Record a name used as an inference parent, to be checked against names later.



    


    
      
        use(table, name, kind, arity, span)

      


        Record a symbol occurrence, at the arity it was applied with.



    





      


      
        Types


        


  
    
      
    
    
      conjecture()



        
          
        

    

  


  

      

          @type conjecture() :: :conjecture | :negated_conjecture


      


Which of the two spellings of a conjecture a statement used.

  



  
    
      
    
    
      symbol()



        
          
        

    

  


  

      

          @type symbol() :: %{
  name: binary(),
  kind: atom(),
  declared_as: Tptp.Node.t() | nil,
  declared_at: Tptp.Span.t() | nil,
  used_at: [Tptp.Span.t()],
  arities: MapSet.t(non_neg_integer())
}


      


One symbol, as the traversal saw it.
name is the canonical atomic word, so a symbol written 'p' in one statement
and p in the next is this one entry. declared_as is nil for a symbol that
was used but never declared, which is legal in FOF and CNF and a finding in the
typed dialects.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tptp.Lint.Table{
  conjectures: [{conjecture(), Tptp.Span.t()}],
  counted: MapSet.t({Tptp.Span.file_id(), non_neg_integer()}),
  features: MapSet.t(atom()),
  names: %{required(binary()) => [Tptp.Span.t()]},
  parents: [{binary(), Tptp.Span.t()}],
  symbols: %{required(binary()) => symbol()}
}


      


Everything the single walk accumulated: symbols, names, parents, conjectures, dialect features and counts.

  


        

      

      
        Functions


        


  
    
      
    
    
      conjecture(table, form, span)



        
          
        

    

  


  

      

          @spec conjecture(t(), conjecture(), Tptp.Span.t()) :: t()


      


Record a conjecture, in whichever of the two spellings it was written.
conjecture and negated_conjecture are kept apart because they do not count
the same way: one conjecture negated into clause normal form becomes many
negated_conjecture clauses, so counting those would call every CNF problem in
the library over-specified.
One position counts once, for the reason use/5 gives.

  



  
    
      
    
    
      declare(table, name, kind, declared_as, span)



        
          
        

    

  


  

      

          @spec declare(t(), binary(), atom(), Tptp.Node.t() | nil, Tptp.Span.t()) :: t()


      


Record a symbol declaration — a type-role statement's subject.

  



  
    
      
    
    
      feature(table, feature)



        
          
        

    

  


  

      

          @spec feature(t(), atom()) :: t()


      


Record a dialect feature the traversal saw.

  



  
    
      
    
    
      feature?(table, feature)



        
          
        

    

  


  

      

          @spec feature?(t(), atom()) :: boolean()


      


Whether a feature was seen anywhere.

  



  
    
      
    
    
      features(table)



        
          
        

    

  


  

      

          @spec features(t()) :: [atom()]


      


Every dialect feature the traversal saw, as a list.
Tptp.Query.from_features/1 turns this into a dialect.

  



  
    
      
    
    
      finish(table)



        
          
        

    

  


  

      

          @spec finish(t()) :: t()


      


Put every accumulated list back into reading order.
The traversal prepends, because prepending is what a list is for; this is the one
place that matters, called once when the walk is done.

  



  
    
      
    
    
      ignore(table, span)



        
          
        

    

  


  

      

          @spec ignore(t(), Tptp.Span.t()) :: t()


      


Claim a position without recording anything, so nothing else counts it.
For a subtree whose atoms are labels rather than uses — the term of an
<ntf_index>, where #agent names a modality rather than applying a symbol.
use/5 drops a position it has already seen, so claiming the position first is
how a top-down walk with no way to look up says "not this one".

  



  
    
      
    
    
      name(table, name, span)



        
          
        

    

  


  

      

          @spec name(t(), binary(), Tptp.Span.t()) :: t()


      


Record a statement's name, so a second one can be reported against the first.
One position counts once, for the same reason use/5 says so and a sharper one:
Tptp.Unit.statements/1 expands an include wherever it stands, so a file
reached down two paths of a diamond is walked twice. Counting both would report
every name in every shared axiom set as a duplicate — 46,724 of them across a
quarter of the library, none of them a real finding. Two different statements
sharing a name still are, and still are reported.

  



  
    
      
    
    
      parent(table, name, span)



        
          
        

    

  


  

      

          @spec parent(t(), binary(), Tptp.Span.t()) :: t()


      


Record a name used as an inference parent, to be checked against names later.

  



  
    
      
    
    
      use(table, name, kind, arity, span)



        
          
        

    

  


  

      

          @spec use(t(), binary(), atom(), non_neg_integer(), Tptp.Span.t()) :: t()


      


Record a symbol occurrence, at the arity it was applied with.
One position counts once. p(b) reaches this twice — the traversal offers the
fof_plain_term before its functor child, so the application arrives with
arity 1 and the head leaf arrives again with arity 0 — and counting both would
report every applied symbol in the library as having two arities. The application
comes first because the walk is top-down, so first writer wins and the leaf's
second look is dropped.

  


        

      


  

    
Tptp.Printer.Canonical 
    



      
Prints a concrete syntax tree to TPTP, deterministically and without comments.
iex> {:ok, file, []} = Tptp.from_string("fof( a , axiom , p(X)&q ).")
iex> Tptp.Printer.Canonical.to_string(file)
"fof(a, axiom, p(X) & q)." <> "\n"
Contract
from_string(print(tree)) yields a tree with the same shape as tree, where
shape is Tptp.Node.shape/1: kinds, texts and structure, with positions removed,
since printing relocates everything. The property is verified over the whole TPTP
library.
Parenthesisation
The printer neither introduces nor removes parentheses. A formula language
without a precedence table would ordinarily require parenthesising every
subterm, but the tree already records where the parentheses occurred:
<fof_unitary_formula> ::= (<fof_logic_formula>) is retained as a node rather
than spliced away, so that a | (b | c) and (a | b) | c are distinct trees.
The round trip therefore follows from fidelity rather than from
over-parenthesisation.
Spellings
Tptp.Printer.Shapes determines how each node kind is written and is generated
from the same BNF as the parser, in the same mix tptp.gen run. A hand-written
printer would agree with the grammar only until the grammar was regenerated.
Empty collections
[] is a general_list with no children, and a ~ connective is a leaf with
neither children nor text. Both are childless, so the shape is consulted before
the leaf case; the reverse order prints every empty list as nothing, rendering
inference(r, [], [a]) as inference(r,, [a]).
Spacing
Sufficient for legibility and never sufficient to alter the token sequence. No
space precedes ), ], }, ,, . or :; none follows (, [ or {; and
none precedes an opening bracket following a word or a prefix operator, so p(a)
and ![X]: are reproduced as written. A single space is emitted elsewhere, which
prevents two adjacent operators from combining into a third.

      


      
        Summary


  
    Types
  


    
      
        printable()

      


        Anything this printer knows how to write.



    





  
    Functions
  


    
      
        to_file(printable, path)

      


        Write a file's canonical form to disk.



    


    
      
        to_iodata(node)

      


        Print as iodata, which is what to hand IO.write/2 or :file.write/2.



    


    
      
        to_string(printable)

      


        Print as a binary.



    


    
      
        tokens(statement)

      


        The token sequence a printable spells out, before any white space is chosen.



    





      


      
        Types


        


  
    
      
    
    
      printable()



        
          
        

    

  


  

      

          @type printable() ::
  Tptp.Node.t() | Tptp.Statement.t() | Tptp.File.t() | Tptp.Unit.t()


      


Anything this printer knows how to write.

  


        

      

      
        Functions


        


  
    
      
    
    
      to_file(printable, path)



        
          
        

    

  


  

      

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


      


Write a file's canonical form to disk.

  



  
    
      
    
    
      to_iodata(node)



        
          
        

    

  


  

      

          @spec to_iodata(printable()) :: iodata()


      


Print as iodata, which is what to hand IO.write/2 or :file.write/2.
Building iodata rather than a binary is the difference between one allocation per
fragment and one copy of the whole file per concatenation, and a 455 MB axiom set
makes that difference visible.

  



  
    
      
    
    
      to_string(printable)



        
          
        

    

  


  

      

          @spec to_string(printable()) :: binary()


      


Print as a binary.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("cnf(c,axiom,p|~q).")
iex> Tptp.Printer.Canonical.to_string(statement)
"cnf(c, axiom, p | ~q)."

  



  
    
      
    
    
      tokens(statement)



        
          
        

    

  


  

      

          @spec tokens(printable()) :: [binary()]


      


The token sequence a printable spells out, before any white space is chosen.
Public because Tptp.Printer.Pretty starts here: it decides only where the line
breaks go, so it must be spelling the same tokens as this module rather than a
parallel set that could drift from them.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("fof(a,axiom,p&q).")
iex> Tptp.Printer.Canonical.tokens(statement)
["fof", "(", "a", ",", "axiom", ",", "p", "&", "q", ")", "."]

  


        

      


  

    
Tptp.Printer.Format 
    



      
Rewrites a file's layout without altering its token sequence.
Backs mix tptp.format. The guarantee is stronger than the canonical printer's:
the tokens are unchanged — not the same structure, but the same tokens, in the
same order, with the same spellings. Only the white space between them differs.
iex> Tptp.Printer.Format.to_string("fof( a,axiom,p&q ).  % why\n")
"fof(a, axiom, p & q).  % why\n"
Relation to the canonical printer
Tptp.Printer.Canonical reconstructs output from the tree, so anything the
grammar admits in more than one form is emitted in the canonical one. That is
correct for a canonical form and incorrect for a formatter, which must not alter
a file it was asked to lay out. This module therefore operates on the tokens,
which are what the source contained.
Comment placement
Reattaching comments is ordinarily the difficult part of a format-preserving
printer. Here comments and statements are already ordered by position, so
merging the two sequences and examining the white space preceding each item
determines the placement:
	no newline before a comment indicates that something preceded it on its
line, so it is a trailing comment and remains one;
	one newline places it on its own line;
	two or more preserve the blank line above it, since paragraphing carries
information.

This requires a single pass and no position-keyed map.
Unparseable input
A source containing a lexical error is returned unchanged. A formatter is
invoked precisely when a file is in an inconsistent state, and rewriting one
whose tokens are not trustworthy risks discarding content.

      


      
        Summary


  
    Types
  


    
      
        item()

      


        A statement or a comment, with where it starts and ends.



    





  
    Functions
  


    
      
        format_file(path)

      


        Reformat a file in place, reporting whether it changed.



    


    
      
        to_iodata(source)

      


        Reformat TPTP source, as iodata.



    


    
      
        to_string(source)

      


        Reformat TPTP source.



    





      


      
        Types


        


  
    
      
    
    
      item()



        
          
        

    

  


  

      

          @type item() :: {non_neg_integer(), non_neg_integer(), :statement | :comment, term()}


      


A statement or a comment, with where it starts and ends.

  


        

      

      
        Functions


        


  
    
      
    
    
      format_file(path)



        
          
        

    

  


  

      

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


      


Reformat a file in place, reporting whether it changed.

  



  
    
      
    
    
      to_iodata(source)



        
          
        

    

  


  

      

          @spec to_iodata(binary()) :: iodata()


      


Reformat TPTP source, as iodata.

  



  
    
      
    
    
      to_string(source)



        
          
        

    

  


  

      

          @spec to_string(binary()) :: binary()


      


Reformat TPTP source.

  


        

      


  

    
Tptp.Printer.Pretty 
    



      
Prints a CST to a chosen width, breaking lines where a formula is too long to fit.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("fof(a,axiom,p&q).")
iex> Tptp.Printer.Pretty.to_string(statement)
"fof(a, axiom, p & q)."

iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("fof(a,axiom,p&q).")
iex> Tptp.Printer.Pretty.to_string(statement, width: 12)
"fof(\n  a,\n  axiom,\n  p\n  & q\n)."
At a width of twelve columns:
fof(
  a,
  axiom,
  p
  & q
).
Contract
The token sequence is that of Tptp.Printer.Canonical: the same tokens, in the
same order, with the same spellings, differing only in the white space between
them. This is not preserved by construction but inherited: this module obtains
the token list from the canonical printer and determines only where line breaks
occur, so a change to the grammar cannot cause the two printers to diverge.
Line breaking uses Inspect.Algebra, the Wadler–Lindig algebra in the standard
library, which introduces no dependency and produces an optimal rather than
greedy layout: a group is flattened when its entire contents fit, so
p(a, b, c) does not break its first argument before establishing that the
third would not have fitted.
Structure
The token stream of a statement has balanced (, [ and {. [.], <.>,
{.} and (.) are single tokens after lexing, as are quoted atoms and distinct
objects, and the grammar guarantees the remainder. Bracket matching over the flat
token list therefore recovers the nesting without a second traversal of the tree.
Each bracket region becomes one group with a two-space indent, and whether it
breaks is determined independently, so an argument that does not fit does not
separate its siblings. The internal item type represents this recovery: either
a token, or an opener with its contents and its closer. The closer is nil only
for unbalanced brackets, which the grammar makes unreachable and which are
handled rather than raising.
Permitted break positions
	After a comma, giving one element per line where a list breaks.

	Before a binary connective, never after, so that a broken chain reads
p(X)
& q(X)
& r(X)
with the connective at the start of the line, which is the convention in
TPTP output and which allows a long conjunction to be scanned for the
operator that differs. @ is included, so a long THF application spine
breaks in the same way, as is >, for a long type signature.

	Immediately inside a bracket, which permits a region to open.


No other position. In particular no break occurs inside a quoted atom or a
distinct object, each being a single token, and this module does not examine the
interior of a token.
Safety of white space
Every position at which a break may occur may also carry a space, and every
position at which it may not still receives the spacing prescribed by
Tptp.Printer.Spacing. White space between two TPTP tokens can neither merge nor
divide them: the longest-match cases that could, such as ~ adjacent to |, are
those Spacing already separates.

      


      
        Summary


  
    Types
  


    
      
        option()

      


        How wide a line may be.



    


    
      
        printable()

      


        Anything this printer knows how to write, which is anything the canonical printer does.



    





  
    Functions
  


    
      
        to_file(printable, path, options \\ [])

      


        Write the pretty form to disk.



    


    
      
        to_iodata(printable, options \\ [])

      


        Print to a width, as iodata.



    


    
      
        to_string(printable, options \\ [])

      


        Print to a width, as a binary.



    





      


      
        Types


        


  
    
      
    
    
      option()



        
          
        

    

  


  

      

          @type option() :: {:width, pos_integer()}


      


How wide a line may be.
:width is the column the algebra tries to keep within; it is a target and not a
guarantee, because a single token longer than the width cannot be broken.

  



  
    
      
    
    
      printable()



        
          
        

    

  


  

      

          @type printable() :: Tptp.Printer.Canonical.printable()


      


Anything this printer knows how to write, which is anything the canonical printer does.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      to_file(printable, path, options \\ [])



        
          
        

    

  


  

      

          @spec to_file(printable(), Path.t(), [option()]) :: :ok | {:error, File.posix()}


      


Write the pretty form to disk.

  



    

  
    
      
    
    
      to_iodata(printable, options \\ [])



        
          
        

    

  


  

      

          @spec to_iodata(printable(), [option()]) :: iodata()


      


Print to a width, as iodata.
iex> {:ok, statement, []} = Tptp.Parser.statement_from_string("cnf(c,axiom,p|~q).")
iex> statement |> Tptp.Printer.Pretty.to_iodata() |> IO.iodata_to_binary()
"cnf(c, axiom, p | ~q)."

  



    

  
    
      
    
    
      to_string(printable, options \\ [])



        
          
        

    

  


  

      

          @spec to_string(printable(), [option()]) :: binary()


      


Print to a width, as a binary.
iex> {:ok, file, []} = Tptp.from_string("fof(a,axiom,p(X)&q).")
iex> Tptp.Printer.Pretty.to_string(file)
"fof(a, axiom, p(X) & q).\n"

  


        

      


  

    
Tptp.Printer.Shapes 
    



      
How each node kind is spelled, derived from the grammar.
DO NOT EDIT. Generated by mix tptp.gen from
SyntaxBNF-v9.3.1.3.
A shape is a list of items in source order: :slot takes the next child, a
binary is a literal to emit. {:separated, ","} is a variadic list — every
child, joined by that literal.
Keyed by kind and child count, which the grammar makes sufficient. Anything
not listed is a leaf, and prints its own text.
A separated list is the exception, and matches any arity: the grammar writes
<tff_arguments> ::= <tff_term><comma_tff_term>*, so its production has two
symbols however many arguments the call actually has.

      


      
        Summary


  
    Types
  


    
      
        item()

      


        One item of a shape: a child slot or a literal.



    


    
      
        t()

      


        How a node kind is spelled.



    





  
    Functions
  


    
      
        shape(kind, arity)

      


        The shape for a node kind at a child count, or nil for a leaf.



    





      


      
        Types


        


  
    
      
    
    
      item()



        
          
        

    

  


  

      

          @type item() :: :slot | binary()


      


One item of a shape: a child slot or a literal.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: [item()] | {:separated, binary()}


      


How a node kind is spelled.

  


        

      

      
        Functions


        


  
    
      
    
    
      shape(kind, arity)



        
          
        

    

  


  

      

          @spec shape(atom(), non_neg_integer()) :: t() | nil


      


The shape for a node kind at a child count, or nil for a leaf.

  


        

      


  

    
Tptp.Printer.Spacing 
    



      
Determines the white space between two adjacent tokens.
Shared by Tptp.Printer.Canonical and Tptp.Printer.Pretty, so that both apply
the same rules and the pretty printer's token sequence remains that of the
canonical printer.
The rules are positional rather than syntactic, since a token pair is all that is
available: no space precedes a closing delimiter or a separator, none follows an
opening delimiter, and none precedes an opening delimiter that follows a word or
a prefix operator. A single space is emitted elsewhere.
A space is never omitted where its absence would combine two tokens into a third
under the lexer's longest-match rule.

      


      
        Summary


  
    Functions
  


    
      
        join(list)

      


        Join tokens into iodata, spacing them.



    


    
      
        space?(previous, next)

      


        Whether two adjacent tokens need a space between them.



    





      


      
        Functions


        


  
    
      
    
    
      join(list)



        
          
        

    

  


  

      

          @spec join([binary()]) :: iodata()


      


Join tokens into iodata, spacing them.
iex> Tptp.Printer.Spacing.join(["p", "(", "a", ",", "b", ")"]) |> IO.iodata_to_binary()
"p(a, b)"

iex> Tptp.Printer.Spacing.join(["~", "p", "|", "q"]) |> IO.iodata_to_binary()
"~p | q"

  



  
    
      
    
    
      space?(previous, next)



        
          
        

    

  


  

      

          @spec space?(binary(), binary()) :: boolean()


      


Whether two adjacent tokens need a space between them.
iex> Tptp.Printer.Spacing.space?("~", "|")
true
iex> Tptp.Printer.Spacing.space?("~", "p")
false

  


        

      


  

    
Tptp.Szs 
    



      
Reads and writes the SZS result lines that ATP systems emit around their output.
iex> Tptp.Szs.status("% SZS status Theorem for PUZ001+1\n")
{:ok, :theorem, "PUZ001+1", nil}
The convention
A system reports its result on a single comment line:
% SZS status <value> for <problem>
% SZS status <value> for <problem> : <free text>
and delimits any output offered in support of that result:
% SZS output start <dataform> for <problem>
...
% SZS output end <dataform> for <problem>
Two properties make this worth a module rather than a regular expression at each
call site. The status value is drawn from a closed vocabulary,
Tptp.Szs.Ontology, so a misspelling can be reported rather than propagated. And
the lines are interleaved with the remainder of a prover's output, including its
banner, its own comments and possibly several candidate answers, so locating the
status requires scanning rather than matching.
What the reader accepts
The writers, status_line/3 and output_block/3, emit the form above, leaving
out for <problem> when the problem is nil. The readers accept three departures
from it that occur in practice:
	# in place of % as the comment character. E writes
# SZS status Theorem.
	No for <problem>, as in the same line from E. The problem is then nil.
	Anything before the comment character on the same line. StarExec prefixes
each line of a job's output with a pair of elapsed times, as in
0.00/0.03\t# SZS status Theorem.

The value and dataform are not relaxed: each is looked up in
Tptp.Szs.Ontology as written. Anything after the problem other than a
: <free text> suffix means the line is not a status line. The SystemOnTPTP
summary line, ... <system> says <value> ..., is not an SZS status line and is
not read here.
iex> Tptp.Szs.status("# SZS status Theorem\n")
{:ok, :theorem, nil, nil}

iex> Tptp.Szs.status("0.00/0.03\t# SZS status CounterSatisfiable\n")
{:ok, :counter_satisfiable, nil, nil}

iex> Tptp.Szs.status("% RESULT: SOT_x - Vampire---5.0 says Theorem - CPU = 0.01\n")
:none
Selection
status/1 returns the last status line in the output. A system refining its
answer emits the refinement afterwards, and a system abandoning the attempt emits
GaveUp last; in both cases the final line is the result the system asserts.
statuses/1 returns all of them in order.
Atom creation
Every status and dataform name resolves through the tables in
Tptp.Szs.Ontology, whose atoms exist at compile time. Prover output is
untrusted input, and an unrecognised value is returned as {:error, word} with
the word as a binary rather than converted to an atom.

      


      
        Summary


  
    Types
  


    
      
        block()

      


        A delimited output block: its dataform, the problem (nil when the markers name
none), and the lines between the start and end markers with the markers
removed. The body is verbatim, including any per-line prefix such as StarExec's.



    


    
      
        status()

      


        A parsed SZS status line: the value, the problem it is about (nil when the line
names none), and any trailing free text after the :.



    


    
      
        unknown()

      


        A status line whose value is not in the ontology, kept verbatim.



    





  
    Functions
  


    
      
        blocks(output)

      


        Every delimited output block, in order.



    


    
      
        output_block(dataform, problem, body)

      


        Wrap a body in output start / output end markers. A nil problem leaves out
for <problem> on both.



    


    
      
        status(output)

      


        The status a system reported, taken from the last status line it printed.



    


    
      
        status_line(value, problem, comment \\ nil)

      


        Write a status line. A nil problem leaves out for <problem>.



    


    
      
        statuses(output)

      


        Every status line in the output, in the order they appear.



    


    
      
        success?(output)

      


        Whether the output reports a success-ontology value.



    


    
      
        value(output)

      


        The last status, reduced to a plain value.



    





      


      
        Types


        


  
    
      
    
    
      block()



        
          
        

    

  


  

      

          @type block() :: %{
  dataform: Tptp.Szs.Ontology.t(),
  problem: binary() | nil,
  body: binary()
}


      


A delimited output block: its dataform, the problem (nil when the markers name
none), and the lines between the start and end markers with the markers
removed. The body is verbatim, including any per-line prefix such as StarExec's.

  



  
    
      
    
    
      status()



        
          
        

    

  


  

      

          @type status() :: {:ok, Tptp.Szs.Ontology.t(), binary() | nil, binary() | nil}


      


A parsed SZS status line: the value, the problem it is about (nil when the line
names none), and any trailing free text after the :.

  



  
    
      
    
    
      unknown()



        
          
        

    

  


  

      

          @type unknown() :: {:error, binary(), binary() | nil, binary() | nil}


      


A status line whose value is not in the ontology, kept verbatim.

  


        

      

      
        Functions


        


  
    
      
    
    
      blocks(output)



        
          
        

    

  


  

      

          @spec blocks(binary()) :: [block()]


      


Every delimited output block, in order.
A start with no matching end is dropped rather than guessed at: a truncated
block is exactly the case where guessing hands a consumer half a derivation and
calls it whole.
iex> output = "% SZS output start Proof for X\nfof(a,axiom,p).\n% SZS output end Proof for X\n"
iex> Tptp.Szs.blocks(output)
[%{dataform: :proof, problem: "X", body: "fof(a,axiom,p)."}]

  



  
    
      
    
    
      output_block(dataform, problem, body)



        
          
        

    

  


  

      

          @spec output_block(Tptp.Szs.Ontology.t(), binary() | nil, binary()) :: binary()


      


Wrap a body in output start / output end markers. A nil problem leaves out
for <problem> on both.
iex> Tptp.Szs.output_block(:proof, "X", "fof(a,axiom,p).")
"% SZS output start Proof for X\nfof(a,axiom,p).\n% SZS output end Proof for X"
iex> Tptp.Szs.output_block(:proof, nil, "fof(a,axiom,p).")
"% SZS output start Proof\nfof(a,axiom,p).\n% SZS output end Proof"

  



  
    
      
    
    
      status(output)



        
          
        

    

  


  

      

          @spec status(binary()) :: status() | unknown() | :none


      


The status a system reported, taken from the last status line it printed.
iex> Tptp.Szs.status("% SZS status Theorem for X\n% SZS status GaveUp for X : ran out\n")
{:ok, :gave_up, "X", "ran out"}

iex> Tptp.Szs.status("nothing to see here")
:none

iex> Tptp.Szs.status("% SZS status Nonsense for X")
{:error, "Nonsense", "X", nil}

  



    

  
    
      
    
    
      status_line(value, problem, comment \\ nil)



        
          
        

    

  


  

      

          @spec status_line(Tptp.Szs.Ontology.t(), binary() | nil, binary() | nil) :: binary()


      


Write a status line. A nil problem leaves out for <problem>.
iex> Tptp.Szs.status_line(:theorem, "PUZ001+1")
"% SZS status Theorem for PUZ001+1"
iex> Tptp.Szs.status_line(:gave_up, "PUZ001+1", "no strategy left")
"% SZS status GaveUp for PUZ001+1 : no strategy left"
iex> Tptp.Szs.status_line(:timeout, nil, "wall-clock limit")
"% SZS status Timeout : wall-clock limit"

  



  
    
      
    
    
      statuses(output)



        
          
        

    

  


  

      

          @spec statuses(binary()) :: [status() | unknown()]


      


Every status line in the output, in the order they appear.
iex> Tptp.Szs.statuses("% SZS status Theorem for A\n% SZS status Timeout for B\n")
[{:ok, :theorem, "A", nil}, {:ok, :timeout, "B", nil}]

  



  
    
      
    
    
      success?(output)



        
          
        

    

  


  

      

          @spec success?(binary()) :: boolean()


      


Whether the output reports a success-ontology value.
iex> Tptp.Szs.success?("% SZS status Unsatisfiable for X")
true
iex> Tptp.Szs.success?("% SZS status Timeout for X")
false
iex> Tptp.Szs.success?("")
false

  



  
    
      
    
    
      value(output)



        
          
        

    

  


  

      

          @spec value(binary()) :: {:ok, Tptp.Szs.Ontology.t()} | {:error, binary()} | :none


      


The last status, reduced to a plain value.
iex> Tptp.Szs.value("% SZS status CounterSatisfiable for X")
{:ok, :counter_satisfiable}
iex> Tptp.Szs.value("% SZS status Nonsense for X")
{:error, "Nonsense"}
iex> Tptp.Szs.value("")
:none

  


        

      


  

    
Tptp.Szs.Ontology 
    



      
The SZS ontologies: their 112 status values, the 3 ontologies
the values belong to, and the isa hierarchy among them.
DO NOT EDIT. Generated by mix tptp.gen from
priv/bnf/SZSOntology.bnf.
Each value is a nonterminal of the BNF, and its rule names the value's own
terminal and the values directly beneath it:
<Theorem> ::= Theorem | <SatisfiableAxiomsTheorem> | <ContradictoryAxioms>
Here children(:theorem) is [:satisfiable_axioms_theorem, :contradictory_axioms],
and :theorem is among the parents/1 of each. The hierarchy is
a directed acyclic graph rather than a tree: <Theorem> itself has
3 parents,
<SatisfiabilityPreserving>, <TautologyPreserving>, <FiniteTheorem>.
ancestors/1 and descendants/1 are the transitive closures, and isa?/2 is
the derivability of one value's terminal from another value's nonterminal.
The ontologies are the alternatives of <SZS>:
<Success>, <NoSuccess>, <Data>. Every value sits beneath exactly
one of them, and ontology/1 says which.
One terminal takes arguments: <Assumed> ::= Assumed(<Unknown>,<Success>).
The references inside the parentheses are the domains of the arguments and not
isa edges; arguments/1 lists them.
Every atom is created at compile time, so from_string/1 converts untrusted
prover output to an atom without String.to_atom/1 being reachable from
input. See Tptp.Token for the same constraint and the Credo check enforcing
it.
The BNF carries neither mnemonics nor descriptions. Tptp.Szs.Page
transcribes those from the ontology page by hand, and the functions here that
answer with them delegate to it.

      


      
        Summary


  
    Types
  


    
      
        ontology()

      


        Which of the 3 SZS ontologies a value belongs to: the alternatives of <SZS>.



    


    
      
        t()

      


        One SZS status value. A closed set of 112 compile-time atoms.



    





  
    Functions
  


    
      
        ancestors(atom)

      


        Every value above a value, in the order the BNF defines them. The value itself
is not among them.



    


    
      
        arguments(atom)

      


        The values a terminal takes as arguments, or [] for the terminals that take none.



    


    
      
        children(atom)

      


        The values directly beneath a value: the nonterminals its rule lists, in that order.



    


    
      
        count()

      


        How many status values there are.



    


    
      
        data?(value)

      


        Whether a value describes a form of data rather than a result.



    


    
      
        descendants(atom)

      


        Every value beneath a value, in the order the BNF defines them. The value itself
is not among them.



    


    
      
        describe(value)

      


        What the page says a status value means. See Tptp.Szs.Page.describe/1.



    


    
      
        from_mnemonic(mnemonic)

      


        Turn a mnemonic into an atom. See Tptp.Szs.Page.from_mnemonic/1.



    


    
      
        from_status_value(word)

      


        Turn a status(...) mnemonic into an atom. See Tptp.Szs.Page.from_status_value/1.



    


    
      
        from_string(word)

      


        Turn a OneWord status value into an atom, without creating one.



    


    
      
        isa?(value, other)

      


        Whether value is other or sits beneath it: whether the BNF derives
value's terminal from <other>.



    


    
      
        mnemonic(value)

      


        The three-letter mnemonic for a status value. See Tptp.Szs.Page.mnemonic/1.



    


    
      
        name(atom)

      


        The OneWord spelling of a status value: its nonterminal's name.



    


    
      
        no_success?(value)

      


        Whether a value says why nothing was established.



    


    
      
        ontologies()

      


        The 3 ontologies, as <SZS> lists them.



    


    
      
        ontology(atom)

      


        Which of the 3 ontologies a value belongs to: the root it descends from.



    


    
      
        parents(atom)

      


        The values a value sits directly beneath, in the order the BNF defines them.



    


    
      
        source()

      


        The BNF these values are generated from.



    


    
      
        success?(value)

      


        Whether a value says something was established.



    


    
      
        value?(arg1)

      


        Whether a term is a status value at all.



    


    
      
        values()

      


        Every status value, in the order the BNF defines them.



    





      


      
        Types


        


  
    
      
    
    
      ontology()



        
          
        

    

  


  

      

          @type ontology() :: :success | :no_success | :data


      


Which of the 3 SZS ontologies a value belongs to: the alternatives of <SZS>.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  :success
  | :semantic_success
  | :unsatisfiability_preserving
  | :satisfiability_preserving
  | :tautology_preserving
  | :equi_satisfiable
  | :equi_tautologous
  | :satisfiable
  | :finitely_satisfiable
  | :theorem
  | :finite_theorem
  | :satisfiable_axioms_theorem
  | :equivalent
  | :tautologous_conclusion
  | :weaker_conclusion
  | :equivalent_theorem
  | :tautology
  | :finite_tautology
  | :weaker_tautologous_conclusion
  | :weaker_theorem
  | :model_extending
  | :no_consequence
  | :contradictory_axioms
  | :satisfiable_conclusion_contradictory_axioms
  | :tautologous_conclusion_contradictory_axioms
  | :weaker_conclusion_contradictory_axioms
  | :counter_unsatisfiability_preserving
  | :counter_satisfiability_preserving
  | :counter_tautology_preserving
  | :equi_counter_satisfiable
  | :equi_counter_tautologous
  | :counter_satisfiable
  | :finitely_counter_satisfiable
  | :counter_theorem
  | :finite_counter_theorem
  | :satisfiable_axioms_counter_theorem
  | :counter_equivalent
  | :unsatisfiable_conclusion
  | :weaker_counter_conclusion
  | :equivalent_counter_theorem
  | :unsatisfiable
  | :finitely_unsatisfiable
  | :weaker_unsatisfiable_conclusion
  | :weaker_counter_theorem
  | :counter_model_extending
  | :satisfiable_counter_conclusion_contradictory_axioms
  | :unsatisfiable_conclusion_contradictory_axioms
  | :type_check_success
  | :type_check_partial
  | :type_checked_complete
  | :verify_success
  | :verified_good
  | :verified_bad
  | :no_success
  | :unknown
  | :stopped
  | :in_progress
  | :not_tried
  | :not_tried_yet
  | :error
  | :forced
  | :gave_up
  | :os_error
  | :input_error
  | :syntax_error
  | :semantic_error
  | :type_error
  | :unsemantic
  | :usage_error
  | :user
  | :resource_out
  | :timeout
  | :cpu_timeout
  | :wc_timeout
  | :memory_out
  | :incomplete
  | :inappropriate
  | :incorrect
  | :assumed
  | :open
  | :not_verified
  | :failed_verified
  | :data
  | :logical_data
  | :non_logical_data
  | :not_a_solution
  | :solution
  | :assurance
  | :incomplete_proof
  | :incomplete_interpretation
  | :proof
  | :interpretation
  | :list_of_formulae
  | :refutation
  | :derivation
  | :cnf_refutation
  | :model
  | :domain_interpretation
  | :domain_model
  | :finite_interpretation
  | :finite_model
  | :infinite_interpretation
  | :infinite_model
  | :herbrand_interpretation
  | :herbrand_model
  | :formula_herbrand_interpretation
  | :formula_herbrand_model
  | :saturation
  | :comment
  | :free_text
  | :verification
  | :none


      


One SZS status value. A closed set of 112 compile-time atoms.

  


        

      

      
        Functions


        


  
    
      
    
    
      ancestors(atom)



        
          
        

    

  


  

      

          @spec ancestors(t()) :: [t()]


      


Every value above a value, in the order the BNF defines them. The value itself
is not among them.
iex> Tptp.Szs.Ontology.ancestors(:equivalent_theorem)
[:success, :semantic_success, :unsatisfiability_preserving, :satisfiability_preserving, :tautology_preserving, :equi_satisfiable, :equi_tautologous, :satisfiable, :theorem, :finite_theorem, :satisfiable_axioms_theorem, :equivalent, :model_extending, :counter_unsatisfiability_preserving, :counter_satisfiability_preserving, :counter_tautology_preserving, :equi_counter_satisfiable, :equi_counter_tautologous]

  



  
    
      
    
    
      arguments(atom)



        
          
        

    

  


  

      

          @spec arguments(t()) :: [t()]


      


The values a terminal takes as arguments, or [] for the terminals that take none.
iex> Tptp.Szs.Ontology.arguments(:assumed)
[:unknown, :success]
iex> Tptp.Szs.Ontology.arguments(:theorem)
[]

  



  
    
      
    
    
      children(atom)



        
          
        

    

  


  

      

          @spec children(t()) :: [t()]


      


The values directly beneath a value: the nonterminals its rule lists, in that order.
iex> Tptp.Szs.Ontology.children(:theorem)
[:satisfiable_axioms_theorem, :contradictory_axioms]
iex> Tptp.Szs.Ontology.children(:tautology)
[]

  



  
    
      
    
    
      count()



        
          
        

    

  


  

      

          @spec count() :: pos_integer()


      


How many status values there are.

  



  
    
      
    
    
      data?(value)



        
          
        

    

  


  

      

          @spec data?(t()) :: boolean()


      


Whether a value describes a form of data rather than a result.
iex> Tptp.Szs.Ontology.data?(:cnf_refutation)
true

  



  
    
      
    
    
      descendants(atom)



        
          
        

    

  


  

      

          @spec descendants(t()) :: [t()]


      


Every value beneath a value, in the order the BNF defines them. The value itself
is not among them.
iex> Tptp.Szs.Ontology.descendants(:type_check_success)
[:type_check_partial, :type_checked_complete]

  



  
    
      
    
    
      describe(value)



        
          
        

    

  


  

      

          @spec describe(t()) :: binary()


      


What the page says a status value means. See Tptp.Szs.Page.describe/1.

  



  
    
      
    
    
      from_mnemonic(mnemonic)



        
          
        

    

  


  

      

          @spec from_mnemonic(binary()) :: {:ok, t()} | {:ambiguous, [t()]} | :error


      


Turn a mnemonic into an atom. See Tptp.Szs.Page.from_mnemonic/1.

  



  
    
      
    
    
      from_status_value(word)



        
          
        

    

  


  

      

          @spec from_status_value(binary()) :: {:ok, t()} | :error


      


Turn a status(...) mnemonic into an atom. See Tptp.Szs.Page.from_status_value/1.

  



  
    
      
    
    
      from_string(word)



        
          
        

    

  


  

      

          @spec from_string(binary()) :: {:ok, t()} | :error


      


Turn a OneWord status value into an atom, without creating one.
iex> Tptp.Szs.Ontology.from_string("Theorem")
{:ok, :theorem}
iex> Tptp.Szs.Ontology.from_string("NotAStatus")
:error

  



  
    
      
    
    
      isa?(value, other)



        
          
        

    

  


  

      

          @spec isa?(t(), t()) :: boolean()


      


Whether value is other or sits beneath it: whether the BNF derives
value's terminal from <other>.
iex> Tptp.Szs.Ontology.isa?(:theorem, :satisfiable)
false
iex> Tptp.Szs.Ontology.isa?(:equivalent_theorem, :satisfiable)
true
iex> Tptp.Szs.Ontology.isa?(:theorem, :theorem)
true

  



  
    
      
    
    
      mnemonic(value)



        
          
        

    

  


  

      

          @spec mnemonic(t()) :: binary()


      


The three-letter mnemonic for a status value. See Tptp.Szs.Page.mnemonic/1.

  



  
    
      
    
    
      name(atom)



        
          
        

    

  


  

      

          @spec name(t()) :: binary()


      


The OneWord spelling of a status value: its nonterminal's name.
iex> Tptp.Szs.Ontology.name(:counter_satisfiable)
"CounterSatisfiable"

  



  
    
      
    
    
      no_success?(value)



        
          
        

    

  


  

      

          @spec no_success?(t()) :: boolean()


      


Whether a value says why nothing was established.
iex> Tptp.Szs.Ontology.no_success?(:timeout)
true

  



  
    
      
    
    
      ontologies()



        
          
        

    

  


  

      

          @spec ontologies() :: [ontology()]


      


The 3 ontologies, as <SZS> lists them.

  



  
    
      
    
    
      ontology(atom)



        
          
        

    

  


  

      

          @spec ontology(t()) :: ontology()


      


Which of the 3 ontologies a value belongs to: the root it descends from.
iex> Tptp.Szs.Ontology.ontology(:theorem)
:success
iex> Tptp.Szs.Ontology.ontology(:timeout)
:no_success

  



  
    
      
    
    
      parents(atom)



        
          
        

    

  


  

      

          @spec parents(t()) :: [t()]


      


The values a value sits directly beneath, in the order the BNF defines them.
iex> Tptp.Szs.Ontology.parents(:theorem)
[:satisfiability_preserving, :tautology_preserving, :finite_theorem]
iex> Tptp.Szs.Ontology.parents(:success)
[]

  



  
    
      
    
    
      source()



        
          
        

    

  


  

      

          @spec source() :: binary()


      


The BNF these values are generated from.
The file carries no version number; NOTICE records the commit it was taken at.

  



  
    
      
    
    
      success?(value)



        
          
        

    

  


  

      

          @spec success?(t()) :: boolean()


      


Whether a value says something was established.
iex> Tptp.Szs.Ontology.success?(:theorem)
true
iex> Tptp.Szs.Ontology.success?(:gave_up)
false

  



  
    
      
    
    
      value?(arg1)



        
          
        

    

  


  

      

          @spec value?(term()) :: boolean()


      


Whether a term is a status value at all.
iex> Tptp.Szs.Ontology.value?(:theorem)
true
iex> Tptp.Szs.Ontology.value?(:banana)
false

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [t()]


      


Every status value, in the order the BNF defines them.

  


        

      


  

    
Tptp.Szs.Page 
    



      
What https://szs.tptp.org says about the SZS values and the BNF does not:
their mnemonics and their descriptions.
This module is written by hand and maintained by hand. Tptp.Szs.Ontology is
generated from the vendored SZSOntology.bnf, which is the TPTP World's source
of truth for the values and the isa hierarchy among them, and delegates to this
module for everything else. The page publishes the mnemonics and descriptions in
prose only, so they are transcribed here and edited when the page changes; the
test suite checks that every generated value has both, so a value added to the
BNF fails the build until its entry is transcribed.
Each value's describe/1 text is quoted from the page. NOTICE carries the
attribution the TPTP's terms require for it.
Case sensitivity
SAT is Satisfiable and Sat is Saturation, so from_mnemonic/1 is case
sensitive. The lower-case three-letter form occurring inside a TPTP
status(...) annotation has a separate entry point, from_status_value/1,
which searches the success ontology alone, that being the only source
<inference_status_value> draws from, as the test suite verifies against the BNF.
Ass and ASS are a second such pair: Ass is Assurance in the data
ontology and ASS is Assumed in the no-success ontology.
Arguments of Assumed
Every mnemonic on the page is three letters except one. Assumed is
ASS(U,S): the success value S was assumed because the actual result is
unknown for the no-success reason U, where U is drawn from the subontology
beneath Unknown. The BNF states the same as
<Assumed> ::= Assumed(<Unknown>,<Success>), and
Tptp.Szs.Ontology.arguments/1 reports the two domains. mnemonic(:assumed)
returns "ASS" and from_mnemonic/1 accepts "ASS" alone, since a pair of
arguments is not a member of a closed set of atoms.
A consumer reading such a status line must decompose it: take the text
preceding the first (, resolve it here, and resolve the two arguments, which
are themselves mnemonics, with further calls. The page does not state how the
form is written in a % SZS status line, and the TPTP BNF cannot express it:
<status_value> is a list of plain words, so status(ass(...)) has no
derivation. Treat ASS(...) as a form to recognise rather than to emit.

      


      
        Summary


  
    Functions
  


    
      
        describe(atom)

      


        What the page says a status value means, in its own words.



    


    
      
        from_mnemonic(word)

      


        Turn a three-letter mnemonic into an atom. Case sensitive, because case is
meaningful: SAT is Satisfiable and Sat is Saturation.



    


    
      
        from_status_value(word)

      


        Turn the lower-case mnemonic inside a TPTP status(...) annotation into an atom.



    


    
      
        mnemonic(atom)

      


        The three-letter mnemonic for a status value.



    


    
      
        source()

      


        The page these mnemonics and descriptions are transcribed from.



    





      


      
        Functions


        


  
    
      
    
    
      describe(atom)



        
          
        

    

  


  

      

          @spec describe(Tptp.Szs.Ontology.t()) :: binary()


      


What the page says a status value means, in its own words.
iex> Tptp.Szs.Page.describe(:theorem)
"All models of Ax are models of C."

  



  
    
      
    
    
      from_mnemonic(word)



        
          
        

    

  


  

      

          @spec from_mnemonic(binary()) ::
  {:ok, Tptp.Szs.Ontology.t()} | {:ambiguous, [Tptp.Szs.Ontology.t()]} | :error


      


Turn a three-letter mnemonic into an atom. Case sensitive, because case is
meaningful: SAT is Satisfiable and Sat is Saturation.
A mnemonic the page reuses answers {:ambiguous, values} rather than picking
one — IIn is both InfiniteInterpretation and IncompleteInterpretation.
iex> Tptp.Szs.Page.from_mnemonic("THM")
{:ok, :theorem}
iex> Tptp.Szs.Page.from_mnemonic("IIn")
{:ambiguous, [:infinite_interpretation, :incomplete_interpretation]}
iex> Tptp.Szs.Page.from_mnemonic("thm")
:error

  



  
    
      
    
    
      from_status_value(word)



        
          
        

    

  


  

      

          @spec from_status_value(binary()) :: {:ok, Tptp.Szs.Ontology.t()} | :error


      


Turn the lower-case mnemonic inside a TPTP status(...) annotation into an atom.
<inference_status_value> in the SZS BNF is the success ontology's mnemonic,
lower-cased, and the test suite checks that all of them are present here.
iex> Tptp.Szs.Page.from_status_value("thm")
{:ok, :theorem}
iex> Tptp.Szs.Page.from_status_value("prf")
:error

  



  
    
      
    
    
      mnemonic(atom)



        
          
        

    

  


  

      

          @spec mnemonic(Tptp.Szs.Ontology.t()) :: binary()


      


The three-letter mnemonic for a status value.
iex> Tptp.Szs.Page.mnemonic(:theorem)
"THM"

  



  
    
      
    
    
      source()



        
          
        

    

  


  

      

          @spec source() :: binary()


      


The page these mnemonics and descriptions are transcribed from.
The page carries no version number, so there is nothing finer to report. The
transcription was last checked against it on 2026-09-10.

  


        

      


  

    
Tptp.Bnf 
    



      
Reader for the two upstream TPTP World BNF files, SyntaxBNF and
SZSOntology.bnf.
The BNF uses four separators, and which one a rule carries decides where the
rule ends up:
	Separator	Meaning	Destination
	::=	syntactic rule	the generated src/tptp_parser.yrl
	:==	semantic rule	Tptp.Bnf.Vocabulary and the lint rules
	::-	token rule	Tptp.Lexer and the regex oracle
	:::	character class	Tptp.Lexer and the regex oracle

SZSOntology.bnf uses ::= alone, and Tptp.Bnf.Szs.generate/1 turns its
rules into Tptp.Szs.Ontology.
Folding the :== layer into the grammar is how a TPTP parser ends up rejecting
files that tptp4X accepts: <formula_role> ::= <lower_word> accepts any
lower word, and only the :== rule lists the thirteen that mean something. So
this reader keeps the layers separate and hands the :== rules to the linter.
Only ::= and :== rules get their right-hand sides parsed into symbols; ::-
and ::: rules keep their raw regex-ish text, because that is what
Tptp.Bnf.Generator needs to emit the conformance oracle.

      


      
        Summary


  
    Functions
  


    
      
        definitions(rules)

      


        Map from nonterminal name to the separator that defines it.



    


    
      
        merge_alternatives(rules)

      


        Merge rules sharing a left-hand side and separator into one rule.



    


    
      
        read!(path)

      


        Read a BNF file into rules, in source order.



    


    
      
        szs_path!()

      


        The vendored SZSOntology.bnf under priv/bnf.



    


    
      
        vendored_path!()

      


        The single vendored SyntaxBNF under priv/bnf.



    


    
      
        version!(path)

      


        The BNF version, taken from the filename (SyntaxBNF-v9.3.1.3 -> "9.3.1.3").



    


    
      
        with_separator(rules, separator)

      


        Rules carrying the given separator, in source order.



    





      


      
        Functions


        


  
    
      
    
    
      definitions(rules)



        
          
        

    

  


  

      

          @spec definitions([Tptp.Bnf.Rule.t()]) :: %{required(binary()) => binary()}


      


Map from nonterminal name to the separator that defines it.
When a name carries both a ::= and a :== rule — fourteen do, including
<formula_role> and <thf_unitary_type> — the ::= rule wins, because that is
the layer the parser is built from.

  



  
    
      
    
    
      merge_alternatives(rules)



        
          
        

    

  


  

      

          @spec merge_alternatives([Tptp.Bnf.Rule.t()]) :: [Tptp.Bnf.Rule.t()]


      


Merge rules sharing a left-hand side and separator into one rule.
<defined_predicate> and <defined_proposition> each carry two :== rules
whose alternatives belong to a single set; without merging, the second silently
shadows the first.

  



  
    
      
    
    
      read!(path)



        
          
        

    

  


  

      

          @spec read!(Path.t()) :: [Tptp.Bnf.Rule.t()]


      


Read a BNF file into rules, in source order.
A line starting with % is a comment, a line of dashes alone is a banner, and
both are skipped. A rule starts with <name> in column one and continues on
indented lines.
Raises File.Error if the path does not exist. Malformed rules raise
ArgumentError with the line number — this reader only ever runs on a vendored
file at generation time, so failing loudly is the right behaviour. (The rule that
the library never raises on input applies to TPTP input, not to our own BNF.)

  



  
    
      
    
    
      szs_path!()



        
          
        

    

  


  

      

          @spec szs_path!() :: Path.t()


      


The vendored SZSOntology.bnf under priv/bnf.
The file carries no version number; NOTICE records the commit it was taken at.
Raises if it is missing.

  



  
    
      
    
    
      vendored_path!()



        
          
        

    

  


  

      

          @spec vendored_path!() :: Path.t()


      


The single vendored SyntaxBNF under priv/bnf.
Raises if there is not exactly one, which keeps a half-finished version bump
from silently shipping the wrong grammar.

  



  
    
      
    
    
      version!(path)



        
          
        

    

  


  

      

          @spec version!(Path.t()) :: binary()


      


The BNF version, taken from the filename (SyntaxBNF-v9.3.1.3 -> "9.3.1.3").

  



  
    
      
    
    
      with_separator(rules, separator)



        
          
        

    

  


  

      

          @spec with_separator([Tptp.Bnf.Rule.t()], binary()) :: [Tptp.Bnf.Rule.t()]


      


Rules carrying the given separator, in source order.

  


        

      


  

    
Tptp.Bnf.Generator 
    



      
Translates the vendored SyntaxBNF into src/tptp_parser.yrl.
The generated grammar is committed, so installation requires only OTP, which
supplies yecc. Regeneration is a maintainer action performed on a TPTP release,
and the resulting diff constitutes the review of that release.
Translation
	Repetition. X* becomes a right-recursive helper nonterminal with an empty
production. Six ::= rules require it.
	Literals. Runs of literal text are divided against
Tptp.Token.spellings/0, longest match first, so tpi( becomes
kw_tpi lparen and ). becomes rparen dot.
	<nothing>. An alternative consisting only of <nothing> becomes yecc's
'$empty', and the nonterminal is eliminated.
	Punctuation and fixed spellings are omitted from the children. A node's
kind and alt determine every byte of fixed text, and
Tptp.Printer.Shapes is generated from the same source, so the two cannot
diverge. A child is therefore a nonterminal or a value-carrying token.
	Single-terminal alternatives become leaves. <fof_quantifier> ::= ! yields
%Tptp.Node{kind: :forall} rather than a wrapper around a token, which gives
the polymorphic constants of TH1 — <th1_defined_term> ::= !! | ?? | @@+ | @@- | @= — a distinct kind each.
	Transparent rules are spliced. A rule whose every alternative yields
exactly one child conveys no information; splicing it keeps the tree
approximately the size of the input.

An alternative consisting only of <nothing> yields nil rather than an empty
node, since there are no tokens from which to derive a span, and nil denotes
absence without a consumer having to distinguish it from a node with no children.
<thf_tuple> ::= [] is such a node and denotes something different.
Departures
Three, each of which would otherwise constitute an LALR(1) conflict, and none of
which changes the language accepted. departures/0 returns the list, generate/1
includes it in its report, and mix tptp.gen prints it from that list rather than
from a copy, so a fourth cannot be introduced without appearing in the output
intended to surface it.
A fourth was needed until the BNF's maintainer removed unknown from <source>,
which conflicted with <dag_source> -> <name>; unknown still parses by the
latter route.
	inference, introduced and file are given terminals of their own and are
also admitted as <atomic_word>, so that fof(file, axiom, p). continues to
parse. The ( lookahead separates the two readings. In <atomic_word>
position they are relabelled lower_word, their keyword status being an
artefact of parsing.
	The six $-keywords — $thf, $tff, $fof, $cnf, $fot and $let — are
reserved, and are not admitted as <atomic_defined_word>. Admitting $let
would render $let(a,b,c) ambiguous between <thf_let> and
<thf_fof_function>. The BNF has no notion of reservation — the word does not
occur in it — so this is a decision the grammar compels rather than states.
	The five $-language markers — $thf, $tff, $fof, $cnf and $fot —
retain their terminals as children of <formula_data>, where the generator
would otherwise omit them as fixed spellings. $fot(a) and $fof(a) are
distinct nodes of the same shape, so the marker is what distinguishes them and
must be present in the tree.

The seven language keywords — thf, tff, tcf, fof, cnf, tpi and
include — require no such treatment. They occur only as a statement's first
token, so Tptp.Splitter promotes token zero and every other occurrence remains
a <lower_word>. This is what admits fof(fof, axiom, p).

      


      
        Summary


  
    Types
  


    
      
        grammar()

      


        Nonterminal name to its alternatives, each a sequence of symbols.



    


    
      
        report()

      


        Statistics and departures, for the task to report.



    


    
      
        symbol()

      


        A resolved grammar symbol.



    





  
    Functions
  


    
      
        departures()

      


        Returns one line per departure from a mechanical translation of the BNF.



    


    
      
        generate(bnf_path)

      


        Build the .yrl source and a report from a BNF file.



    


    
      
        reserved_words(rules)

      


        Every $-prefixed word the BNF mentions, in any rule and any position.



    


    
      
        shapes(bnf_path)

      


        Builds Tptp.Printer.Shapes from the grammar the parser is generated from.



    


    
      
        significant()

      


        Returns the nonterminals whose node Tptp.Parser collapses onto its leaf.



    


    
      
        vocabularies(bnf_path, szs_path)

      


        Builds Tptp.Bnf.Vocabulary from the :== rules that are closed word lists.



    





      


      
        Types


        


  
    
      
    
    
      grammar()



        
          
        

    

  


  

      

          @type grammar() :: %{required(binary()) => [[symbol()]]}


      


Nonterminal name to its alternatives, each a sequence of symbols.

  



  
    
      
    
    
      report()



        
          
        

    

  


  

      

          @type report() :: %{
  rules: non_neg_integer(),
  productions: non_neg_integer(),
  nonterminals: non_neg_integer(),
  terminals: non_neg_integer(),
  inlined: [binary()],
  transparent: [binary()],
  significant: [binary()],
  pruned: [binary()],
  injected: non_neg_integer(),
  departures: [binary()]
}


      


Statistics and departures, for the task to report.

  



  
    
      
    
    
      symbol()



        
          
        

    

  


  

      

          @type symbol() ::
  {:nonterminal, binary()}
  | {:terminal, Tptp.Token.category()}
  | {:repeat, binary()}


      


A resolved grammar symbol.

  


        

      

      
        Functions


        


  
    
      
    
    
      departures()



        
          
        

    

  


  

      

          @spec departures() :: [binary()]


      


Returns one line per departure from a mechanical translation of the BNF.
Rendered from the constants producing them, so the list cannot diverge from the
code. mix tptp.gen prints this list; the module documentation describes each
entry.
iex> Tptp.Bnf.Generator.departures() |> length()
3

  



  
    
      
    
    
      generate(bnf_path)



        
          
        

    

  


  

      

          @spec generate(Path.t()) :: {binary(), report()}


      


Build the .yrl source and a report from a BNF file.

  



  
    
      
    
    
      reserved_words(rules)



        
          
        

    

  


  

      

          @spec reserved_words([Tptp.Bnf.Rule.t()]) :: [binary()]


      


Every $-prefixed word the BNF mentions, in any rule and any position.
The closed vocabularies capture only rules whose alternatives consist entirely of
literals, and several defined words are not written that way:
<ntf_domains_spec> :== $domains <identical> <ntf_domains_value> places
$domains alongside two other symbols, so it is a word the language defines that
no closed list contains. Checking $-words against the closed lists alone reports
such words as unrecognised.
A $-word is also not always a literal run of its own. A rule applying one
includes the bracket in the same run — <txf_conditional> :== $ite(<tff_logic_formula>,…) is the literal $ite( — so the word is extracted
from the run rather than matched against it. Matching whole runs omits $ite and
the six $-keywords, and reports $ite as undefined on the single library file
using it.

  



  
    
      
    
    
      shapes(bnf_path)



        
          
        

    

  


  

      

          @spec shapes(Path.t()) :: {binary(), non_neg_integer()}


      


Builds Tptp.Printer.Shapes from the grammar the parser is generated from.
A canonical printer requires the spelling of each node kind: the positions of the
parentheses and the literal separating the children. This is what the ::=
productions state, so the table is derived from the same source in the same pass
rather than written by hand.
A shape is keyed by node kind and child count. Of the groups the grammar
produces, one has two spellings: <cnf_literal> admits ~p and ~(p). These
are equivalent and the parentheses redundant, the operand being atomic, so the
shorter is selected. The general tie-break is the fewest literals, which is sound
because a tree carries its own parenthesisation nodes —
<fof_unitary_formula> ::= (<fof_logic_formula>) is a node — so no parenthesis
affecting a reading is ever introduced or omitted by the printer.
For the same reason a leading comma is spliced only for the comma_* list
helpers, whose comma is the list separator supplied by the {:separated, ","}
shape. Elsewhere — in <optional_info> ::= ,<useful_info> and its two siblings —
the comma is syntax the printer must emit, and splicing it would leave a shape
with two adjacent slots and no separator between them.

  



  
    
      
    
    
      significant()



        
          
        

    

  


  

      

          @spec significant() :: [atom()]


      


Returns the nonterminals whose node Tptp.Parser collapses onto its leaf.
These are the chain rules recording the role a symbol occupies — <constant>,
<functor>, <variable> and the rest. Each is a renaming of the production
beneath it, so retaining a node per level would require three nodes to record one
fact. Collapsing retains the outermost name and discards the nodes.
The list is enumerated rather than derived. <tff_arguments> ::= <tff_term> is
also a single-child chain, but its child is an element rather than a renaming,
and collapsing it would replace the argument's kind with :tff_arguments.

  



  
    
      
    
    
      vocabularies(bnf_path, szs_path)



        
          
        

    

  


  

      

          @spec vocabularies(Path.t(), Path.t()) :: {binary(), [{binary(), [binary()]}]}


      


Builds Tptp.Bnf.Vocabulary from the :== rules that are closed word lists.
These constitute the well-formedness conditions the grammar does not enforce. The
syntactic rule for <formula_role> admits any <lower_word>; the :== rule
names those that are defined. fof(a, axim, p). is therefore well-formed TPTP
and semantically incorrect, and that difference is reported as a warning rather
than a parse failure.
Emitted as multi-clause functions over binary literals, which the compiler turns
into a direct dispatch — faster than a MapSet, and every atom involved stays a
compile-time one.
One value set the TPTP defines cannot appear here at all. The Non-classical Logics
section of https://tptp.org/UserDocs/TPTPLanguage/TPTPLanguage.shtml describes a
temporal modal axiom as $modal_axiom_Ax**Tm with Tm in {+, -}, and no
grammar can state it: <dollar_word> ::- <dollar><alpha_numeric>* excludes +, so
$modal_axiom_K+ lexes as two tokens and the statement does not parse. Resolving
it needs a change to the BNF's token rules, which its maintainer has said will
follow the first temporal logic formalised in the TPTP World. No library file uses
the form.
Two entries are not closed :== rules of the SyntaxBNF, and each is labelled
as such in the generated module.
<reserved_word> does not exist in the BNF — the word "reserved" does not occur in
the file — and reserved_words/1 builds the list by collecting every $-prefixed
literal that appears anywhere in any alternative. That is a superset of the
$-words the language defines, which is the appropriate form for
Tptp.Lint.Rules.DefinedWord: a $-word outside it is certainly not TPTP's, and
the cost of the few extras is a warning not raised.
<status_value> is referenced by <inference_status> :== status(<status_value>)
and defined in neither file under that name. The SyntaxBNF stopped defining it
when the SZS ontologies moved to a BNF of their own, and SZSOntology.bnf states
the list as <inference_status_value>. The entry is taken from there and emitted
under the name the SyntaxBNF references. Generation fails if the SyntaxBNF
defines <status_value> again or stops referencing it, since either ends the
arrangement this documents.

  


        

      


  

    
Tptp.Bnf.Oracle 
    



      
Renders Tptp.Bnf.OracleTable, the regex transcription of the BNF's token layer.
mix tptp.gen invokes this; nothing calls it at runtime. The output is written to
test/support/, its purpose being to provide an independent check on the lexer.
Rationale
Tptp.Lexer is the only hand-written stage in this library. Every other stage is
derived from the BNF, so an error appears as a compilation failure or a coverage
gap. A lexer accepting 1. as a real, or terminating a <sq_char> one byte
early, instead produces a plausible token stream and an incorrect parse.
The BNF's ::- and ::: rules are already regular expressions, with <name>
references in place of sub-patterns, so transcribing them mechanically is
inexpensive and gives a property test an independent basis for comparison.
It is an oracle, not an implementation. It anchors and matches one token at a
time; it does not scan, has no notion of maximal munch, and is far too slow for
the hot path. Where the two disagree the BNF is right and the lexer is wrong —
unless the disagreement is one of the deliberate deviations Tptp.Lexer
documents, in which case the test names it.
The transcription
Each rule's right-hand side is regex syntax already. Every <name> is replaced
by that rule's pattern wrapped in a non-capturing group, recursively; the
references form a DAG with no cycles, so the substitution terminates. Octal
escapes such as \40 mean the same thing to PCRE as they do to the BNF, and are
passed through untouched rather than reinterpreted.

      


      
        Summary


  
    Functions
  


    
      
        patterns(bnf_path)

      


        The resolved pattern for every ::- and ::: rule, keyed by nonterminal name.



    


    
      
        table(bnf_path)

      


        Render the oracle module, and say how many patterns it holds.



    





      


      
        Functions


        


  
    
      
    
    
      patterns(bnf_path)



        
          
        

    

  


  

      

          @spec patterns(Path.t()) :: %{required(binary()) => binary()}


      


The resolved pattern for every ::- and ::: rule, keyed by nonterminal name.
iex> patterns = Tptp.Bnf.Oracle.patterns(Tptp.Bnf.vendored_path!())
iex> patterns["lower_alpha"]
"[a-z]"
iex> patterns["lower_word"]
"(?:[a-z])(?:((?:[a-z])|(?:[A-Z])|(?:[0-9])|(?:[_])))*"

  



  
    
      
    
    
      table(bnf_path)



        
          
        

    

  


  

      

          @spec table(Path.t()) :: {binary(), non_neg_integer()}


      


Render the oracle module, and say how many patterns it holds.

  


        

      


  

    
Tptp.Bnf.Rule 
    



      
One rule read out of the vendored SyntaxBNF file.
alternatives is populated only for ::= and :== rules; token rules (::-)
and character classes (:::) keep their raw regex text instead, because that
is what the generated conformance oracle needs.

      


      
        Summary


  
    Types
  


    
      
        symbol()

      


        A single element of an alternative.



    


    
      
        t()

      


        One rule: its left-hand side, which of the four separators introduced it, and the alternatives parsed out of it.



    





      


      
        Types


        


  
    
      
    
    
      symbol()



        
          
        

    

  


  

      

          @type symbol() :: {:ref, binary()} | {:literal, binary()}


      


A single element of an alternative.
{:ref, name} is a <name> reference — it may resolve to either a nonterminal
or, when name is defined by a ::- or ::: rule, a terminal. {:literal, text} is a run of literal characters that Tptp.Bnf.Generator splits into
terminals against Tptp.Token.spellings/0.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tptp.Bnf.Rule{
  alternatives: [[symbol()]] | nil,
  lhs: binary(),
  line: pos_integer(),
  raw: binary(),
  separator: binary()
}


      


One rule: its left-hand side, which of the four separators introduced it, and the alternatives parsed out of it.

  


        

      


  

    
Tptp.Bnf.Szs 
    



      
Translates the vendored SZSOntology.bnf into Tptp.Szs.Ontology.
The file is the TPTP World's source of truth for the three SZS ontologies. Each
value is a nonterminal whose rule names the value's own terminal and the values
directly beneath it:
<Theorem> ::= Theorem | <SatisfiableAxiomsTheorem> | <ContradictoryAxioms>
That is the whole of what the file states, and the whole of what is generated
from it: the values, the isa edges between them, and the three roots that
<SZS> lists. Everything else the generated module offers — ancestors,
descendants, the ontology a value belongs to — is the closure of those edges,
computed here so that the module can answer with literal lists.
Shape of the file
Every rule but two has exactly one terminal alternative, spelled as the rule's own
name, and any number of single-nonterminal alternatives. The two exceptions are
the root, <SZS> ::= <Success> | <NoSuccess> | <Data>, which has no terminal, and
<inference_status_value>, which is a list of lower-case mnemonics with no
nonterminal and is the rule Tptp.Bnf.Generator.vocabularies/2 takes
<status_value> from. One terminal takes arguments:
<Assumed> ::= Assumed(<Unknown>,<Success>). The references inside the
parentheses are the arguments' domains, not isa edges, and are exposed as
arguments/1.
A file that departs from this shape fails generation with the rule named. The
checks are those SZS_BNF_Check.thy performs upstream — one terminal per rule,
every reference defined, acyclic, every value beneath exactly one root — so a
BNF that builds there generates here.
Atoms
A value's atom is its name in snake case: <CounterSatisfiable> becomes
:counter_satisfiable, <OSError> becomes :os_error. The conversion is
Macro.underscore/1, applied at generation time and rendered as a literal, so
the generated module creates no atom at runtime.

      


      
        Summary


  
    Types
  


    
      
        entry()

      


        One value as read from its rule.



    


    
      
        ontology()

      


        The ontology as read: entries in source order, plus the roots and the mnemonic list.



    


    
      
        report()

      


        Statistics for the task to report.



    





  
    Functions
  


    
      
        generate(szs_path)

      


        Build the Tptp.Szs.Ontology source and a report from the BNF.



    


    
      
        read!(szs_path)

      


        Read the ontology out of the BNF and check its shape.



    





      


      
        Types


        


  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: %{
  name: binary(),
  atom: binary(),
  children: [binary()],
  arguments: [binary()],
  line: pos_integer()
}


      


One value as read from its rule.

  



  
    
      
    
    
      ontology()



        
          
        

    

  


  

      

          @type ontology() :: %{entries: [entry()], roots: [binary()], mnemonics: [binary()]}


      


The ontology as read: entries in source order, plus the roots and the mnemonic list.

  



  
    
      
    
    
      report()



        
          
        

    

  


  

      

          @type report() :: %{
  values: non_neg_integer(),
  edges: non_neg_integer(),
  roots: [binary()],
  mnemonics: non_neg_integer()
}


      


Statistics for the task to report.

  


        

      

      
        Functions


        


  
    
      
    
    
      generate(szs_path)



        
          
        

    

  


  

      

          @spec generate(Path.t()) :: {binary(), report()}


      


Build the Tptp.Szs.Ontology source and a report from the BNF.

  



  
    
      
    
    
      read!(szs_path)



        
          
        

    

  


  

      

          @spec read!(Path.t()) :: ontology()


      


Read the ontology out of the BNF and check its shape.
Raises ArgumentError naming the offending rule when the file is not the shape
described in the module documentation.

  


        

      


  

    
Tptp.Bnf.Vocabulary 
    



      
The closed vocabularies of the TPTP :== semantic layer.
DO NOT EDIT. Generated by mix tptp.gen from
priv/bnf/SyntaxBNF-v9.3.1.3 and
priv/bnf/SZSOntology.bnf.
The grammar accepts far more than these lists do: <formula_role> ::= <lower_word> admits any lower word, and <defined_functor> ::= <atomic_defined_word> admits any $-word. Membership here is what
separates a well-formed statement from a merely parseable one, and it is
checked by Tptp.Lint at warning severity rather than by the parser.
Every list here is a :== rule of the SyntaxBNF, with two exceptions.
<reserved_word> is this library's own: the BNF has no such rule, and the
list is every $-prefixed literal appearing in it. <status_value> is
referenced by the SyntaxBNF and defined by SZSOntology.bnf,
as <inference_status_value>.

      


      
        Summary


  
    Functions
  


    
      
        defined_functor?(word)

      


        Whether word is one of the 19 <defined_functor> values.



    


    
      
        defined_functor_values()

      


        The 19 values the BNF lists for <defined_functor>.



    


    
      
        defined_predicate?(word)

      


        Whether word is one of the 7 <defined_predicate> values.



    


    
      
        defined_predicate_values()

      


        The 7 values the BNF lists for <defined_predicate>.



    


    
      
        defined_proposition?(word)

      


        Whether word is one of the 2 <defined_proposition> values.



    


    
      
        defined_proposition_values()

      


        The 2 values the BNF lists for <defined_proposition>.



    


    
      
        defined_type?(word)

      


        Whether word is one of the 8 <defined_type> values.



    


    
      
        defined_type_values()

      


        The 8 values the BNF lists for <defined_type>.



    


    
      
        formula_role?(word)

      


        Whether word is one of the 14 <formula_role> values.



    


    
      
        formula_role_values()

      


        The 14 values the BNF lists for <formula_role>.



    


    
      
        intro_type?(word)

      


        Whether word is one of the 4 <intro_type> values.



    


    
      
        intro_type_values()

      


        The 4 values the BNF lists for <intro_type>.



    


    
      
        ntf_connective_name?(word)

      


        Whether word is one of the 10 <ntf_connective_name> values.



    


    
      
        ntf_connective_name_values()

      


        The 10 values the BNF lists for <ntf_connective_name>.



    


    
      
        ntf_logic_name?(word)

      


        Whether word is one of the 6 <ntf_logic_name> values.



    


    
      
        ntf_logic_name_values()

      


        The 6 values the BNF lists for <ntf_logic_name>.



    


    
      
        ntf_modal_axiom?(word)

      


        Whether word is one of the 10 <ntf_modal_axiom> values.



    


    
      
        ntf_modal_axiom_values()

      


        The 10 values the BNF lists for <ntf_modal_axiom>.



    


    
      
        ntf_modal_system?(word)

      


        Whether word is one of the 16 <ntf_modal_system> values.



    


    
      
        ntf_modal_system_values()

      


        The 16 values the BNF lists for <ntf_modal_system>.



    


    
      
        reserved_word?(word)

      


        Whether word is one of the 113 $-words the BNF mentions.



    


    
      
        reserved_word_values()

      


        The 113 $-words the BNF mentions anywhere.



    


    
      
        status_value?(word)

      


        Whether word is one of the 47 <status_value> values.



    


    
      
        status_value_values()

      


        The 47 values SZSOntology.bnf lists for <inference_status_value>.



    





      


      
        Functions


        


  
    
      
    
    
      defined_functor?(word)



        
          
        

    

  


  

      

          @spec defined_functor?(binary()) :: boolean()


      


Whether word is one of the 19 <defined_functor> values.

  



  
    
      
    
    
      defined_functor_values()



        
          
        

    

  


  

      

          @spec defined_functor_values() :: [binary()]


      


The 19 values the BNF lists for <defined_functor>.

  



  
    
      
    
    
      defined_predicate?(word)



        
          
        

    

  


  

      

          @spec defined_predicate?(binary()) :: boolean()


      


Whether word is one of the 7 <defined_predicate> values.

  



  
    
      
    
    
      defined_predicate_values()



        
          
        

    

  


  

      

          @spec defined_predicate_values() :: [binary()]


      


The 7 values the BNF lists for <defined_predicate>.

  



  
    
      
    
    
      defined_proposition?(word)



        
          
        

    

  


  

      

          @spec defined_proposition?(binary()) :: boolean()


      


Whether word is one of the 2 <defined_proposition> values.

  



  
    
      
    
    
      defined_proposition_values()



        
          
        

    

  


  

      

          @spec defined_proposition_values() :: [binary()]


      


The 2 values the BNF lists for <defined_proposition>.

  



  
    
      
    
    
      defined_type?(word)



        
          
        

    

  


  

      

          @spec defined_type?(binary()) :: boolean()


      


Whether word is one of the 8 <defined_type> values.

  



  
    
      
    
    
      defined_type_values()



        
          
        

    

  


  

      

          @spec defined_type_values() :: [binary()]


      


The 8 values the BNF lists for <defined_type>.

  



  
    
      
    
    
      formula_role?(word)



        
          
        

    

  


  

      

          @spec formula_role?(binary()) :: boolean()


      


Whether word is one of the 14 <formula_role> values.

  



  
    
      
    
    
      formula_role_values()



        
          
        

    

  


  

      

          @spec formula_role_values() :: [binary()]


      


The 14 values the BNF lists for <formula_role>.

  



  
    
      
    
    
      intro_type?(word)



        
          
        

    

  


  

      

          @spec intro_type?(binary()) :: boolean()


      


Whether word is one of the 4 <intro_type> values.

  



  
    
      
    
    
      intro_type_values()



        
          
        

    

  


  

      

          @spec intro_type_values() :: [binary()]


      


The 4 values the BNF lists for <intro_type>.

  



  
    
      
    
    
      ntf_connective_name?(word)



        
          
        

    

  


  

      

          @spec ntf_connective_name?(binary()) :: boolean()


      


Whether word is one of the 10 <ntf_connective_name> values.

  



  
    
      
    
    
      ntf_connective_name_values()



        
          
        

    

  


  

      

          @spec ntf_connective_name_values() :: [binary()]


      


The 10 values the BNF lists for <ntf_connective_name>.

  



  
    
      
    
    
      ntf_logic_name?(word)



        
          
        

    

  


  

      

          @spec ntf_logic_name?(binary()) :: boolean()


      


Whether word is one of the 6 <ntf_logic_name> values.

  



  
    
      
    
    
      ntf_logic_name_values()



        
          
        

    

  


  

      

          @spec ntf_logic_name_values() :: [binary()]


      


The 6 values the BNF lists for <ntf_logic_name>.

  



  
    
      
    
    
      ntf_modal_axiom?(word)



        
          
        

    

  


  

      

          @spec ntf_modal_axiom?(binary()) :: boolean()


      


Whether word is one of the 10 <ntf_modal_axiom> values.

  



  
    
      
    
    
      ntf_modal_axiom_values()



        
          
        

    

  


  

      

          @spec ntf_modal_axiom_values() :: [binary()]


      


The 10 values the BNF lists for <ntf_modal_axiom>.

  



  
    
      
    
    
      ntf_modal_system?(word)



        
          
        

    

  


  

      

          @spec ntf_modal_system?(binary()) :: boolean()


      


Whether word is one of the 16 <ntf_modal_system> values.

  



  
    
      
    
    
      ntf_modal_system_values()



        
          
        

    

  


  

      

          @spec ntf_modal_system_values() :: [binary()]


      


The 16 values the BNF lists for <ntf_modal_system>.

  



  
    
      
    
    
      reserved_word?(word)



        
          
        

    

  


  

      

          @spec reserved_word?(binary()) :: boolean()


      


Whether word is one of the 113 $-words the BNF mentions.

  



  
    
      
    
    
      reserved_word_values()



        
          
        

    

  


  

      

          @spec reserved_word_values() :: [binary()]


      


The 113 $-words the BNF mentions anywhere.
Not a :== rule — the BNF has no <reserved_word> — but every $-prefixed
literal collected from every alternative of it. A superset of the words the
language defines, which is what Tptp.Lint.Rules.DefinedWord wants.

  



  
    
      
    
    
      status_value?(word)



        
          
        

    

  


  

      

          @spec status_value?(binary()) :: boolean()


      


Whether word is one of the 47 <status_value> values.

  



  
    
      
    
    
      status_value_values()



        
          
        

    

  


  

      

          @spec status_value_values() :: [binary()]


      


The 47 values SZSOntology.bnf lists for <inference_status_value>.
The SyntaxBNF references <status_value> from <inference_status> without
defining it; the SZS BNF states the list under its own name, and it is
emitted here under the name the reference uses. Each value is the
lower-cased mnemonic of a success-ontology value.

  


        

      


  

    
mix tptp.census 
    



      
Read every problem and axiom file of a local TPTP library and count where it
applies a type constructor — list($i), map(A, B), tree @ $i — and in which
dialects.
mix tptp.census
mix tptp.census --check
TPTP's type grammar admits type application: <tff_atomic_type> ::= <type_functor>(<tff_type_arguments>) and, in THF, an apply spine in type
position. Whether the library actually uses it, how widely and in which
dialects, is a fact worth having written down rather than guessed. The report is
committed and kept current the way reports/CORPUS.md is: counts, not conclusions.
What is exact and what is a heuristic
A <tff_atomic_type> node is only ever built for an application, so the TFF
count is exact. THF does not separate a type from a term —
<thf_unitary_type> ::= <thf_unitary_formula> — so the THF figure is a
heuristic: an apply spine inside a type-role statement. It is reported on its
own line.
A file counts as outside the base languages when its dialect is none of cnf,
fof, tf0 and th0, that is, when it requires polymorphism, arithmetic or a
higher-order feature. That count refines the TFF row and only
the TFF row: it is taken over the files an exact <tff_atomic_type> was found
in, so it says nothing about the heuristic's files.
The heuristic's files are instead broken down by dialect, which indicates whether
it is identifying types. An all-TH1 distribution indicates that it is; any TH0 in
the distribution indicates that it is matching something other than polymorphism.
The constructor table is TFF only
record_thf/3 sets a boolean and never populates constructors. The names,
arities and domains below therefore come from the exact TFF walk alone, and the
heuristic's files contribute none of them — fun, list and option are not a
census of the library's type constructors, they are a census of the ones TFF
spells in a form the grammar makes unambiguous.
Arity 2 over a type variable
A constructor applied at arity 1, or at any arity over ground arguments, can be
monomorphised into a fresh sort by an elaborator: list($i) is a sort. A
constructor applied at arity ≥ 2 with a type variable among its arguments cannot
be — fun(A, B) has to enter type unification as a constructor. That is a fork
in the road for anything built on this library, so it is counted, twice: once for
a variable as a direct argument, once for a variable anywhere beneath one, since
fun(list(A), $i) is no more monomorphisable than fun(A, B) and the gap
between the two counts is how much nesting the library actually does.
Reading the library
Each file is read with Tptp.from_string/2 and nothing else, exactly as
mix tptp.corpus does; the same 20 MB size cap keeps the enormous axiom sets
out. Run it separately: it performs one pass over the whole library.
Options
	--every N — sweep one file in N. The full sweep is the default.
	--timeout MS — per-file budget, default 60 s, as mix tptp.corpus.
	--max-bytes N — skip files larger than this, default 20 MB.
	--concurrency N — workers in the smallest size tier, default 4.
	--heap BYTES — peak heap across all workers, default 6 GB. See
mix help tptp.corpus for why the budget is heap rather than bytes of source.
	--out PATH — where to write, default reports/CENSUS.md.
	--check — write nothing; fail if the committed report's results differ
from this run's.
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        t()

      


        What one sweep found.



    





  
    Functions
  


    
      
        census(paths, options \\ [])

      


        Sweep a list of problem and axiom paths and total up the type application in
them.



    


    
      
        render(totals, run)

      


        Render the committed report from a set of totals and the run metadata.
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          @type t() :: %{
  scanned: non_neg_integer(),
  tff_applied: non_neg_integer(),
  applied_outside_base: non_neg_integer(),
  var_direct: non_neg_integer(),
  var_nested: non_neg_integer(),
  thf_applied_heuristic: non_neg_integer(),
  thf_dialects: %{optional(Tptp.Query.dialect()) => non_neg_integer()},
  type_forall: non_neg_integer(),
  constructors: %{
    optional(binary()) => %{
      arities: [non_neg_integer()],
      domains: [binary()],
      files: non_neg_integer(),
      var_direct: non_neg_integer(),
      var_nested: non_neg_integer()
    }
  }
}


      


What one sweep found.
	scanned — files read, parse failures included.
	tff_applied — files with at least one applied <tff_atomic_type>.
	applied_outside_base — of the TFF applied files, those whose dialect is not
a base language.
	var_direct — of the TFF applied files, those applying a constructor at
arity ≥ 2 with a type variable as a direct argument.
	var_nested — the same, counting a type variable anywhere beneath an
argument. var_direct is a subset of it.
	thf_applied_heuristic — files with an apply spine in a THF type position.
	thf_dialects — those files by dialect, indicating whether the heuristic is
identifying types.
	type_forall — files using !>.
	constructors — each TFF type constructor seen, with the arities it was
applied at, the domains it appeared in, how many files used it, and in how
many of those it took a type variable at arity ≥ 2, directly and nested.
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          @spec census(
  [Path.t()],
  keyword()
) :: t()


      


Sweep a list of problem and axiom paths and total up the type application in
them.
Each path is read with Tptp.from_string/2; a file that does not parse still
counts toward scanned and contributes nothing else.

  



  
    
      
    
    
      render(totals, run)



        
          
        

    

  


  

      

          @spec render(t(), %{
  root: Path.t(),
  every: pos_integer(),
  elapsed: non_neg_integer(),
  tiers: [{pos_integer(), pos_integer(), [Path.t()]}]
}) :: binary()


      


Render the committed report from a set of totals and the run metadata.

  


        

      


  

    
mix tptp.corpus 
    



      
Reads every problem and axiom file of a local TPTP library and writes a report.
mix tptp.corpus
mix tptp.corpus --every 5
mix tptp.corpus --check
This is a measurement rather than a test. A parser for a standardised language is
characterised by what it reads, and the report is committed so that a change
reducing coverage appears as a diff.
Scope
Each file is read with Tptp.from_string/2 alone. No include is resolved, no
lint rule is applied and no unit is constructed. Include resolution would read
further files and count one axiom set once per problem including it, and lint
findings do not bear on whether the input was parsed. The question is whether a
file parses, and at what cost.
A file counts as parsed when the result carries no error-severity diagnostic.
Warnings do not count against it: an empty quoted atom is TPTP this library reads
and reports.
Time budget
Each file is allowed --timeout milliseconds of wall clock; one exceeding it is
terminated and recorded as a timeout rather than allowed to block the sweep. The
budget is wall time under --concurrency workers and is therefore a property of
the machine as much as of the file. The report records both.
Memory budget
A file's size does not predict the cost of parsing it. Across the library the
source ranges from 2.5 to 111 bytes per tree node, a 44-fold spread, since
p(a,b) and a paragraph of prose occupy comparable numbers of bytes and
different numbers of nodes. Peak heap tracks nodes, at a more uniform 400–950
bytes each. Budgeting by file size therefore bounds the wrong quantity:
SWV535-1.010.p is 8.1 MB and peaks at 3.2 GB, while SWW778_1.p is twice its
size and peaks at a ninth of that.
Since the cost is not known in advance, it is bounded during the parse. Each file
is parsed in its own process under a max_heap_size flag, so the ceiling is
enforced by the VM. The flag counts shared binaries, without which it would
exclude the source itself: a single reference-counted binary into which every
leaf's text points, and the larger part of what a parse retains. --heap is the
total, divided equally among the workers of a tier, so peak heap across the sweep
is that total by construction.
Size determines concurrency, since it predicts wall time adequately: paths are
grouped into tiers at 1 MB and 4 MB, and each tier runs at its own worker count,
the largest files at the fewest workers. This is scheduling rather than a bound.
A file whose parse would exceed its worker's share is terminated and retried alone
against the whole of --heap, so tiering costs no coverage. A file exceeding the
budget when run alone is reported as :heap in the failure table.
Options
	--every N — sweep one file in N. The full sweep is the default; thinning is
for a local check and its counts are not comparable.
	--timeout MS — per-file budget, default 60000.
	--max-bytes N — skip files larger than this, default 20 MB. In a complete
TPTP this excludes seventy files, five axiom sets and sixty-five problems,
which the streaming benchmark reads instead.
	--concurrency N — workers in the smallest tier, default one per scheduler.
Larger tiers scale down from it.
	--heap BYTES — peak heap across all workers, default 6 GB. Lowering it on a
smaller machine makes the sweep slower rather than incorrect.
	--out PATH — output path, default reports/CORPUS.md.
	--check — write nothing and fail if the committed report's results differ
from this run. Timings are excluded from the comparison, so only a change in
what parses can fail it.
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        files(options \\ [])

      


        Problem and axiom files under root/0, thinned and size-capped.



    


    
      
        known_failures()

      


        Returns the library files this parser rejects, with the reason for each.



    


    
      
        root()

      


        Returns the library root: $TPTP_ROOT, $TPTP or /opt/TPTP, whichever names a
directory.



    


    
      
        stream(paths, fun, options \\ [])

      


        Run fun over paths, tier by tier, under a heap ceiling the VM enforces.



    


    
      
        tiers(paths, options \\ [])

      


        Group paths into size tiers, each with the workers and heap share it runs under.
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          @spec files(keyword()) :: [Path.t()]


      


Problem and axiom files under root/0, thinned and size-capped.
:every takes one file in n and :max_bytes skips the enormous axiom sets. The
sweep and the corpus tests both come through here so that the report and the
tests are describing the same set of files.
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          @spec known_failures() :: %{required(binary()) => binary()}


      


Returns the library files this parser rejects, with the reason for each.
Keyed by base name. An entry is added only once the failure has been resolved to
a property of the sources. Every entry is a discrepancy between the vendored BNF
release and the library distributed alongside it, which a parser generated from
that BNF is expected to report.
The report renders each reason beside the failure it explains. The corpus tests
exclude these files and then assert that each still fails, so an entry that has
become unnecessary is reported rather than retained.
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          @spec root() :: Path.t() | nil


      


Returns the library root: $TPTP_ROOT, $TPTP or /opt/TPTP, whichever names a
directory.
Returns nil where none does, which allows the corpus tests to be skipped rather
than fail on a machine without a copy of the library.
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          @spec stream([Path.t()], (Path.t() -> term()), keyword()) :: [{Path.t(), term()}]


      


Run fun over paths, tier by tier, under a heap ceiling the VM enforces.
Each file is parsed in its own monitored process carrying a max_heap_size flag,
so a parse that would blow the budget is killed rather than the sweep. A killed
file is retried alone against the whole :heap before being reported as
{:exit, :heap}, so the tiering costs coverage only for a file that cannot be
read at all.
Returns {path, {:ok, value}} or {path, {:exit, reason}} in the order given.
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          @spec tiers(
  [Path.t()],
  keyword()
) :: [{pos_integer(), pos_integer(), [Path.t()]}]


      


Group paths into size tiers, each with the workers and heap share it runs under.
Sizes are grouped at [1048576, 4194304] bytes, ascending, empty tiers
dropped. The smallest tier gets :concurrency workers and each larger one half
of the tier below, down to one, because a file eight times the size is worth
proportionally fewer simultaneous parses. Every tier divides the same :heap
between its workers, so peak heap is the same number whichever tier is running.
Returns {workers, heap_per_worker, paths} per tier.

  


        

      


  

    
mix tptp.format 
    



      
Reformat TPTP files in place.
mix tptp.format Problems/PUZ/PUZ001+1.p
mix tptp.format "Axioms/**/*.ax"
mix tptp.format --check Problems/**/*.p
Only white space is altered. The token sequence is unchanged, as
Tptp.Printer.Format describes and a corpus test asserts, so this cannot rewrite
one formula into another.
A file whose tokens do not lex is left unmodified and reported. A formatter is
invoked precisely when a file is in an inconsistent state, and rewriting one it
cannot read risks discarding content.
Options
	--check — change nothing; exit non-zero if any file would change. For CI.


      




  

    
mix tptp.gen 
    



      
Regenerates the committed sources from the two vendored TPTP World BNFs,
priv/bnf/SyntaxBNF-v* and priv/bnf/SZSOntology.bnf.
This is a maintainer action, taken when a new TPTP release changes the BNF. The
generated .yrl is committed, so an installing user needs nothing but OTP —
yecc ships with it and Mix compiles src/*.yrl automatically.
Five files are generated. From the SyntaxBNF: src/tptp_parser.yrl,
lib/tptp/printer/shapes.ex and test/support/bnf_oracle.ex. From
SZSOntology.bnf: lib/tptp/szs/ontology.ex. From both:
lib/tptp/bnf/vocabulary.ex, whose <status_value> list the SyntaxBNF
references and the SZS BNF defines.
mix tptp.gen
mix tptp.gen --check
--check regenerates into memory and fails if the result differs from the
committed output, which is what prevents a generated file from being hand-edited.
The task prints the departures made from a mechanical translation. That list comes
from Tptp.Bnf.Generator.departures/0, which renders it from the constants
producing it, so a release requiring a further departure is reported rather than
absorbed into the grammar.
Recovering from an uncompilable grammar
Mix runs the :yecc compiler before :elixir, so a src/tptp_parser.yrl that
does not compile prevents the task that would rewrite it from running. A manual
edit or an incomplete merge therefore renders the generator unreachable through
its own output.
Delete the file and run the task again. With no .yrl present there is nothing
for yecc to compile, Tptp.Parser's calls into :tptp_parser produce only an
undefined-module warning, and the task regenerates all four outputs from the
vendored BNF. The generated grammar is a function of the BNF alone, so
discarding it loses nothing.

      




  

    
mix tptp.lint 
    



      
Read TPTP files and print their diagnostics.
mix tptp.lint Problems/PUZ/PUZ001+1.p
mix tptp.lint "Problems/SYN/*.p"
mix tptp.lint --include Problems/CSR/CSR001+1.p
mix tptp.lint --severity error --format json "Axioms/*.ax"
Tptp.analyze/2 produces the same information from Elixir in one traversal. This
task exposes it from a shell.
What it reports
Both tiers in one pass: the lexical and grammatical diagnostics arising from
reading the input, and the :== well-formedness findings from Tptp.Lint. Each
is printed as path:line:column: severity: message [CODE].
Problems/SYN/SYN000+2.p:86:44: error: unexpected `(` [TPTP0301]
Includes are not followed unless you say so
Without --include, each file is read alone, so a problem declaring its symbols
in an included axiom set reports every one of them as undeclared. The finding is
correct — the file does not itself declare them — but is rarely useful.
--include resolves the graph against $TPTP_ROOT and analyses the whole unit,
under which TPTP0501 and the conjecture count can be correct.
Exit status
Non-zero where any diagnostic at or above --severity was reported.
--severity none reports everything and always succeeds.
Options
	--include — resolve include directives and lint the whole unit. Uses
Tptp.Resolver.Fs, which searches the including file's directory, $TPTP_ROOT,
$TPTP and the working directory.
	--root PATH — a library root to resolve against, instead of $TPTP_ROOT.
Implies --include.
	--severity LEVEL — the lowest severity that fails the run: error,
warning, info, hint, or none. Defaults to error.
	--only CODE — report only this diagnostic code. Repeatable.
	--suppress CODE — report everything but this code. Repeatable.
	--format FORMAT — pretty (the default) or json, one object per line, for
a tool that would rather not parse text.
	--quiet — print nothing; use the exit status.
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