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    Agent Blueprint Protocol

Agent Blueprint Protocol is a portable, non-authorizing contract for describing
an agent capability and binding one immutable release to an execution
environment.
The package is being built as the public reference implementation for two
language-neutral artifacts:
	Blueprint Core — stable identity, typed ports, logical capability
requirements, bounds, evidence commitments, and registered extensions.
	Deployment Manifest — environment-local tool, principal, data,
authority, effect, evaluation, and exact-build bindings for one Blueprint
release digest.

Protocol validity never grants authority. A consuming host remains responsible
for identity, tenancy, policy, live authorization, effect ownership, execution,
and evidence retention.
Installation
def deps do
  [
    {:agent_blueprint_protocol, "~> 0.1.0"}
  ]
end
The package has zero production dependencies, no application callback, and
no supervision tree.
What it provides
Decoding and validation (every result is a typed fact or a typed denial —
never an authorization decision):
	decode_blueprint/2 — bounded, fail-closed decode of a Blueprint: canonical
byte verification, registry validation, portability scan, digest comparison.
	decode_deployment/2 — the same pipeline for a Deployment Manifest bound to
one Blueprint release digest.
	decode_federation_envelope/2 — the 23-member federation task envelope
through the shared registry engine; federation_mapping/0 returns the
A2A/MCP Tasks field mapping as data.
	canonical_bytes/1 — the exact canonical (JCS) wire bytes of a decoded
artifact.

Semantics:
	negotiate/2 — the evolution gate: revision sets, required core fields,
and the positional extension state machine (unknown critical denies,
unknown optional quarantines byte-exactly).
	intersect/1 — the bounds algebra: the pointwise narrowest intersection of
Blueprint bounds, Deployment host_bounds, and host policy; protected
narrowings deny or clamp-with-evidence, never silently.
	verify_compatibility/2 — identity-exact matching of manifest build
identities against host-observed identities.
	reconcile/3 — the one call per import: the pinned eight-stage pass
(canonical, digest, negotiation, structure, portability, signatures, bind,
bounds), reject-or-annotate, never repair, under host-supplied inputs.

Tooling: mix conformance.verify executes the shipped 88-case corpus;
mix conformance.mutations re-proves the corpus catches named implementation
breaks; mix verifier.agreement byte-agrees the Elixir runner with the
independent TypeScript verifier.
Status
The protocol API, schemas, canonicalization profile, extension registry,
and conformance corpus are implemented and gated locally: 882 tests
(59 properties) at 100% coverage, zero Dialyzer errors, --strict
Credo clean, an 88-case conformance corpus with a mutation gate, and a
byte-agreement gate against an independent second-language verifier.
The normative protocol document, docs/protocol.md,
ships in the Hex archive. Every build gate's recorded red proof is the
requirement
map (docs/design/requirement-map.md)
— public in this repository, deliberately not in the archive (its verbatim
red receipts quote the very internal tokens the publish guard bans from
the archive), and mix release.candidate re-derives its completeness
from the live project on every run.
The 0.1.x line is the first public release line. The package is pre-1.0:
shipped contracts may change within 0.x under pre-1.0 conventions, and
every contract change lands with a red-capable test.
Intended properties
	Language-neutral canonical artifacts with bounded parsing.
	Fail-closed protocol revision and required-field handling.
	Bounds that can narrow host policy but can never widen it.
	Critical extensions that deny when unsupported; optional extensions that
round-trip without execution.
	Exact compatibility manifests and red-capable tamper/downgrade corpora.
	Zero third-party/Hex production dependencies and no supervision tree.
	No product-specific tenant, key, grant, endpoint, database, provider, or
engine identifiers in portable artifacts.

Development
Built and tested against Elixir 1.20.x on OTP 29.x — the single Elixir/OTP
target exercised in CI. Broader target support is not claimed until its own
CI receipts exist.
mix deps.get
mix quality

mix quality runs dependency audits, formatting, warnings-as-errors
compilation, Credo, tests with the 100% coverage threshold, the
conformance corpus and its mutation gate, the second-language verifier
agreement gate, Dialyzer, documentation with warnings-as-errors, and the
release-candidate check (requirement-map completeness plus protocol-doc
coupling). Every gate carries a recorded red proof — see the requirement map at
docs/design/requirement-map.md in this repository.
Conformance corpus
The package ships a portable conformance corpus (priv/conformance/) — 88
cases covering every required cell of the 16-surface × 29-class applicability
floor, full-registry golden artifacts, RFC 8785 number vectors, and
deterministic Ed25519 fixtures. Run it:
mix conformance.verify    # loads, integrity-verifies, and executes the corpus
mix conformance.mutations # breaks the implementation at named points; the corpus must go red

The loader is pure over %{path => binary} and refuses corrupted, incomplete,
or empty corpora with typed errors; the report refuses a vacuous green. The
corpus is regenerated by MIX_ENV=test mix run --no-start scripts/generate_conformance_corpus.exs, which refuses to write a corpus that
does not verify.
Second-language verifier
conformance/verifier/ is a repo-side TypeScript implementation (Node ≥ 24,
node: builtins only, zero npm runtime deps — never shipped in the Hex
archive) that independently recomputes every corpus verdict and integrity
check: its own bounded JSON scanner with duplicate rejection and the
integer-window rule, its own JCS canonicalizer (number digits anchored to the
native ECMAScript serializer, member sort by UTF-16 code units), domain-
separated digests, detached-JWS Ed25519 verification through node:crypto
with small-order key rejection, and the negotiation, bounds-algebra,
compatibility, and federation semantics. Run it:
node conformance/verifier/cli.ts --corpus priv/conformance  # exit 0/1/2, report bytes on stdout
node conformance/verifier/self_checks.ts                    # RFC 8785 Appendix B, window matrix,
                                                            # Ed25519 keys, stored JOSE vectors
mix verifier.agreement                                     # byte-agrees the TS report with the
                                                            # escript's (repo AND built archive),
                                                            # runs the self-checks, and proves three
                                                            # seeded reds fire

The agreement gate is part of mix quality: the two implementations must
produce byte-identical JCS reports over the same corpus, and node ≥ 24 is a
hard prerequisite of the gate.
Security
See SECURITY.md. A successful verifier result is
structural evidence only, never an authorization decision.
License
Apache License 2.0. See LICENSE and NOTICE.


  

    Changelog

All notable public changes to agent_blueprint_protocol are documented here.
[Unreleased]
[0.1.1] — 2026-08-23
Changed — documentation packaging (no code change)
	The Hex archive and hexdocs now ship the seven architecture decision
records (docs/adr/), and docs/federation-mapping.md joins the
hexdocs extras — matching the house packaging convention of the
published bounded_authority_protocol package.
	The requirement map stays repository-side BY DESIGN (public in the
repository, not in the archive): its verbatim red receipts quote the
very internal tokens the publish guard bans from the archive, so
archiving it reds the guard — that red is now recorded in the map's
own publish-guard entry as the boundary's proof. An earlier draft of
this release stripped the map's receipt fences from the guard's scan
instead; cross-vendor review correctly blocked it as a guard blind
spot that would have shipped the banned tokens verbatim.
	README restructured to the house convention: Installation directly
after the introduction, a function-level "What it provides" section,
and the requirement map's boundary stated.

[0.1.0] — 2026-08-23
Initial public release: the Agent Blueprint Protocol, its Elixir
reference implementation, the conformance corpus, and the
second-language verifier.
Normative docs + release-candidate gates
	docs/protocol.md: the normative protocol document (ships in the Hex
archive) — artifacts and the closed member registries, bounded bytes
and the integer window, RFC 8785 canonicalization, domain-separated
digests, the detached-JWS envelope, evolution and extension rules, the
compiled registry's first-release entries, the bounds algebra laws,
the 74-code error vocabulary, the evidence contract, and the
conformance corpus identity (88 cases at the recorded digest).
	docs/design/requirement-map.md (repository-side, not in the Hex
archive): every build gate's recorded red
proof — each quality-alias step, every architecture-lane test case,
and the conformance lanes — re-derived live (plant → run → restore)
with verbatim failing output.
	docs/adr/ (repository-side, slug-only filenames): the seven
decisions of record —
the non-authorizing boundary, the detached JWS envelope, the
two-consumer amendment, deny-default protected-bound clamps, the
compiled-in registry (closing the package-boundary contradiction of
record), the federation lanes, and the no-versioning rule.
	New architecture gates, both red-proven at birth:	publish guard — no internal-planning reference, private-tool
path, or home-directory path in any archived file (byte patterns
plus word-bounded text patterns that cannot false-positive inside
base64url tokens; registry owner/namespace/URI data is published by
design and exempted on record);
	spec coverage — every public function carries a matching
@spec (default-arity rule recorded) and every shipped module's
moduledoc states the non-authorizing boundary (39 modules gained
an honest stance sentence; ExtensionRegistry.federation_schema/0
gained its missing @spec).


	mix release.candidate (also in mix quality): re-derives the
requirement map's completeness from live project state (every
architecture test case, every live quality-alias step), structure-
checks each entry's red fence, and couples docs/protocol.md to the
shipped implementation (facade functions, registry namespaces, corpus
digest and case total, the stance sentence).
	Internal-reference scrub of the shipped surface: tracker numerals,
internal design-shorthand citations, and a portfolio-terminology
section removed from docs/federation-mapping.md, README, CHANGELOG,
and lib/ comments/@docs (comments and docs only — zero behavior
change).
	README Status and Installation rewritten to the published 0.1.0
state.

Second-language verifier + agreement gate
	conformance/verifier/: the repo-side TypeScript verifier (Node ≥ 24,
node: builtins only, zero npm runtime deps; never in the Hex archive) —
an independent recomputation of every corpus surface and integrity check,
with a CLI byte-compatible with the Elixir escript (--corpus required;
exit 0/1/2; report bytes on stdout, no trailing newline).
	mix verifier.agreement (in mix quality): byte-agrees the TS report
with the escript's over the repo corpus AND the built Hex archive's,
runs the self-check battery (RFC 8785 Appendix B three-way, the integer-window
matrix incl. the mis-round lexeme, Ed25519 key acceptance, stored
JOSE vectors), and proves three seeded reds fire (verdict inversion,
report member drift, window-check deletion) — with a calibration
self-proof of the raise path.
	conformance/verifier/testdata/jose-vectors.json +
scripts/generate_jws_vectors.exs: the stored detached-JWS vectors, KAT-
anchored to RFC 8032 §7.1 TEST 1, verified Elixir-signed → node-verified
in both detached and compact forms.
	Signature: small-order key rejection hardened — the identity (order 1)
and order-2 encodings no longer pass usable_ed25519_key? (found by the
mirror's torsion battery; latent on this OTP).
	Federation.decode: an empty claim value or compatibility identity now
denies :invalid_constraint instead of raising FunctionClauseError
(never-raising posture restored; found by the mirror's parity battery).
	Conformance.Runner: a malformed observed identity element denies typed
:invalid_type instead of raising (the prior-receipts pattern).
	Corpus regenerated to 88 cases (digest
sha-256:QsRbWGreygTJ0m47csgfpwYtoNId3FbjNP49sK-X-MY): two
obligation-varying intersect cases pin the protected-bound meet direction
inside corpus agreement (previously corpus-invisible; carried by the
verifier's vectors); the mutation gate gains an obligation-meet-min
entry (7 total). The real-escript end-to-end test covers the halt shim's
exit contract in-suite (the coverage-exclusion ack's substance).

Conformance corpus subsystem
	Conformance.{Corpus,Runner,Report,Cli}: the portable conformance corpus —
pure loader with the 16×29 applicability floor compiled in, two-directional
integrity with typed errors (corpus-registry and corpus-digest bindings,
tamper verbatim-vs-derived audits, vacuous-green refusal), a code-level
shape-agnostic runner over all 16 surfaces, a JCS report bound to the corpus
identity, and an escript CLI (--corpus required; exit 0/1/2).
	priv/conformance/: 86 shipped cases, full-registry goldens (evidence
members included), RFC 8785 vectors, deterministic key fixtures.
	mix conformance.verify + mix conformance.mutations wired into
mix quality — five named implementation mutations each proven to redden
the corpus, plus a corpus-expectation-flip calibration entry.
	ExtensionRegistry.digest/0 (+ the :extension_registry digest domain):
the corpus-registry binding.
	Facade: canonical_bytes/1 (the named canonicalize gap) and typed
negotiate/intersect rims. Decode surfaces deny typed on non-binary
input (was a FunctionClauseError raise).
	Eight new error codes: the seven corpus integrity codes + the recorded
:corpus_case_invalid addition.

Added
	Federation profile: AgentBlueprintProtocol.Federation with
the 23-member TaskEnvelope (one wire member per logical field of the
protocol's federation seam; decoded through the shared registry engine,
canonical-before-semantics, cross-field rules, and a per-member
portability pass where an authority-shaped identity claim denies
:nonportable_content); the lossy-aware A2A/MCP state codecs
(UNSPECIFIED denies at intake; crossing into MCP denies for
rejected/submitted/auth_required; cancellation is never a terminal
receipt); the carrier placement laws for both transports
(Task.metadata[a2a_uri] on A2A, _meta[namespace] on MCP — the
_meta key grammar forbids a URI key); terminal_commitment/1 over
the seven commitment components; and verify_commitment/2 with the signature
BINDING step (the signed content digest must name the receiving
envelope's covered bytes — an honestly-signed statement naming a
different digest is evidence over THAT digest), the
issuer/subject/audience comparison (:audience_mismatch), and
:federation_terminal_conflict on any divergence between receipts for
one task identity. Facade rows decode_federation_envelope/2 and
federation_mapping/0 (the 23-row mapping as data, bijective with the
envelope's members by an architecture gate). Published mapping doc
docs/federation-mapping.md with the pinned live sources, the A2A
primary / MCP draft-tracking flag and revisit trigger, and the
ttlMs-is-not-an-execution-bound, AUTH_REQUIRED-is-not-authorization,
and AgentCard protobuf pre-normalization notes.

	Federation hardening (independent review): a
signature whose signed purpose is not federation-envelope never
verifies a federation receipt (the symmetric cross-surface purpose gap, closed
on this surface — cross-surface signature lifting denied
:invalid_constraint); the receipt's kid/key_id positions are
portability-scanned strict (PEM/hex secrets deny
:forbidden_portable_value; the signature blob stays deliberately
opaque — every honest signature is entropy-dense and never survives
verification without the key); terminal_commitment/1 and
verify_commitment/2 are total over hand-built structs (typed denials
replace raises on absent/non-string members and malformed commitment
spellings); the carrier-reconstruction lane re-imposes the decoder's
member/item/node/string/depth ceilings and the UTF-8 gate on hand-built
carrier maps; duplicate regulated markers deny :invalid_cardinality.
Receiver posture documented (purpose pinning, key-ids-as-labels,
keys-are-not-issuers, replay-is-receiver-policy).

	Federation residual hardening: Federation.Context gains
issuer_key_sets — per-issuer key attribution where the receipt's
claimed (and binding-proven) issuer member selects the signature key
pool, with strictest-wins precedence over the flat pool and deny-all
for an empty map (cross-attribution now denies by mechanism) — and
created_after/created_before freshness pins over the SIGNED
created_at (receiver-supplied inclusive window, Z-form double-gated,
checked after conflict detection so equivocation still reports
:federation_terminal_conflict). Fixes a live crash the adversarial
pass reproduced: verify_commitment with the Context's keys: nil
default raised FunctionClauseError — nil/malformed pools now deny
:invalid_type typed. Attribution-miss denials name the issuer
subject; a value-free structural guard pins every federation denial's
subject to schema shape with nil detail. Signature-blob opacity ruled
irreducible in-package (honest signatures are entropy-dense); the
boundary is shape-checked, never echoed, and never survives
verification without the key.

	Error vocabulary: :forbidden_portable_value is now declared and
emitted through per-site literals (the per-site vocabulary walk could
not see the module-attribute-carried emission — a live closedness hole,
closed with a staged red); the federation codes
:federation_state_unmappable, :federation_mapping_conflict,
:nonportable_content, :audience_mismatch, and
:federation_terminal_conflict declared exactly as emitted.

	Reconcile hardening (independent review): the
composed pass gates non-object artifact roots at the canonical stage
(typed denial, never a raise); Reconcile.Inputs drops the unused
observed-identities field (the eight-stage pass performs no
compatibility verification — hosts call verify_compatibility/2;
recorded contract delta); the portability stage mirrors each
artifact's own per-position scan modes (authored schema documents and
predicate operands, the blueprint's five identifier member tables,
strict elsewhere) instead of strict-scanning everything; Evidence .build/1 validates every field's shape and denies struct inputs
typed; compatibility re-asserts the identity manifest's cardinality
and closed four-member entries, and case-folds range tags (LATEST
denies like latest); signatures checks carry the entry count as
detail; the two facade delegates deny typed on malformed
arguments; the vocabulary gate treats sigil-built code positions as
dynamic build failures, sees piped call sites, and fixes the
case/cond branch tag.

	Reconcile, compatibility, and the evidence record:
AgentBlueprintProtocol.Reconcile.reconcile/3 — the one call per
import, running the pinned stage order canonical → digest →
negotiation → structure → portability → signatures → bind → bounds,
each stage reject-or-annotate, never repair, under host-supplied
Reconcile.Inputs (host policy bounds, negotiation support, trusted
public keys, observed build identities, the protected-clamp posture,
and the bind-time observations). The signature stage BINDS each
entry's signed content_digest to the artifact's recomputed digest —
an honestly-signed statement naming a different digest is evidence
over that digest, not this artifact (:digest_mismatch). The
portability stage runs the direct scans under the authored channel
re-derived from this import's negotiated critical extensions; the
structure stage is the registry validation, kept disjoint so both
guards are independently observable. Every clamp lands as
Evidence.clamps and as a per-bound :bounds check carrying the
%ClampEvidence{}. AgentBlueprintProtocol.Compatibility.verify/2 —
identity-exact matching of manifest build_identities against
host-observed identities: ranges deny :compatibility_identity_inexact
on both sides, duplicate candidates (including byte-identical
observations) and duplicated manifest names deny
:compatibility_duplicate_entry, unmatched entries deny
:compatibility_entry_missing, extra observed identities are
evidence-neutral; exact?/1 is the public exact-version predicate.
AgentBlueprintProtocol.Evidence — the non-authorizing verification
record whose not_verified is non-empty BY CONSTRUCTION: build/1
unions in the seven host-owned surfaces (tenancy, live_policy,
authority, effect_ownership, execution, billing, evaluation_truth),
never replacing them; callers may only add. The facade gains
verify_compatibility/2 and reconcile/3, and Error.code widens
to carry the {:ceiling, key} family. All eight reconcile stage
guards and the Evidence constructor are mutation-redded (each guard's
removal fails its committed tamper or order test).

	Bounds-algebra hardening pass: classification comparison
moves to the PRODUCT order the meet computes in (ordinal ≤ AND markers
⊇) — a marker dropped at ANY ordinal is a widening (obligations are not
tradeable against scope), widens? becomes ¬(a ⪯ b) and so
fail-closed on every incomparable pair (an independent review's
blocking finding: {pci} vs {phi} previously compared non-widening
in both directions), and narrower requires both components. The rim is now
deny-typed everywhere it previously raised on struct-bypass inputs:
hostile map keys and unknown/extra names deny :bound_unknown with the
CONTAINING surface as subject (never the attacker key — the echo
channel closes), plain-map markers and marker maps with extra keys deny
:bound_value_invalid at construction and again at intersect's
revalidation, malformed lifter sub-shapes read as absent (total,
never-raising), off-lattice envelope strings deny with a constructible
subject (the error builder itself was a crash site), a string on a
numeric host bound denies :invalid_type, duplicate or extra members
in hand-built host_bounds/ceilings objects deny :invalid_type
(decode already enforced both), bound values above the parse profile's
declared integer magnitude deny, widens?/narrower never raise on
forged values (total predicates, fail-closed in the widening
direction), and Result.t's clamps type resolves its module. Every
fix re-probed live against the finding's original probe input.

	Bounds algebra: AgentBlueprintProtocol.BoundsAlgebra —
the pointwise narrowest intersection of the Blueprint's declared
bounds, the Deployment's host_bounds, and the host's live policy over
the closed thirteen-bound vocabulary, with per-family direction
(scope families narrow at the low end; authority/approval/effect
narrow at the STRICT end; classification markers are
retained regulatory obligations whose effective set is the UNION of
the sources' sets — dropping one is the widening the mutation gate
names). Protected narrowings never happen silently: under the default
:deny posture they deny :protected_bound_clamp_denied carrying
the field/requested/effective triple; under :acknowledge they clamp
with acknowledged: true evidence ALWAYS. Operational narrowings
emit ClampEvidence{field, class, unit, requested, effective, source, acknowledged} with :host attribution on ties and composites (the
live policy is the operative constraint), clamps ordered by the
name-sorted vocabulary. max_cost compares within one currency only
(:bound_unit_mismatch, order-free). All three sources must be total:
an operational absence denies :missing_ceiling, a protected absence
:bound_source_missing, under the pinned precedence (source order,
then numerics → cost → protected, each name-sorted). widens?/2 is
fail-closed on incomparable pairs; Bound.narrower/2 is
direction-encoded per family and function-total (marker-bearing
classification is a partial order — the lexicographic
ordinal-then-marker superset relation). The lifters derive the
Blueprint side totally (classification is the WIDEST across all five
declaration sites; approval/authority/impact are the strictest claims
across capabilities/effects with bottoms for empty arrays; disclosure
is the identity element :full — the Blueprint declares no
disclosure member) and lift the Deployment from host_bounds only
(model_policy and data_bindings are not intersection inputs).
The new AgentBlueprintProtocol.Error{code, subject, detail} record
(typed shape, string subject paths, detail only for the
protected deny) lands with the algebra surface; the facade gains
intersect/1. Property lane: idempotent/commutative/associative
(pinned fold encoding), not widens?(effective, host) universal,
clamp iff effective ≠ requested, marker-union law — with the
min→max, marker-intersection, direction-flip, struct-default, and
silent-path mutations each proven RED against them.


Fixed
	The bounds-algebra rim's coverage claim was corrected to a true
100% (measured 2026-08-22: the then-committed suite reached only
97.7% — the deny-typed rim's catch-all clauses had no tests). The rim probes now ship as tests: struct-bypass forged
values through widens?/2 and Bound.narrower/2 for every family,
wrong-shape cost at construction, non-map new/1, absent-name
fetch/2, non-Sources/junk-posture/non-set-source intersect/1,
and the host_bounds lifter shape matrix (absent, malformed member,
malformed value, off-lattice ordinal, non-string on a protected
name), each asserting the typed denial or fail-closed verdict.
Eleven representative rim mutations each redded their test before
restore. Two provably unreachable arms were removed (the only
production change): widens_value/3's unknown-name arm (its only
caller iterates names/0, always @table keys) and member_of/2's
{:object, _} clause (no call site passes an object tuple).
An independent re-review of the follow-up range then found the rim's
one remaining hole: widens?/2 matched any %BoundSet{} regardless
of bounds' type, so a struct-forged %BoundSet{bounds: nil} raised
BadMapError from either argument position instead of failing
closed (the head now guards is_map on both, dropping the forgery
to the fail-closed catch-all), plus its guard-family sibling
BoundSet.to_map/1 (same forged shape raised; now deny-typed
:invalid_type with subject ["bound_set"]). Both probed red
before the fix, green after.
mix quality has reported a true 100.00% since.
	A one-off suite flake, root-caused: the
"mutating the signatures member" test replaced the first A in the
base64url signature, which lands on the FINAL character ~7% of random
signatures — the one position whose value is canonicality-constrained
— producing a correctly-rejected non-canonical string
(:signature_malformed). The tamper now targets the first character
(a significant 6-bit position at every base64url length), making the
test deterministic for every key.

Core surfaces
	Deployment Manifest + binding: the 19-member table
(re-derived against the protocol's Deployment Manifest definition) on the
SAME generic engine — AgentBlueprintProtocol.Deployment mirrors the
Blueprint pipeline stage-for-stage (canonical verify → registry
validation → portability scan → digest comparison) under the
:deployment_content domain, with only the table, the scan's open
regions (extension bodies, eligibility expressions), and the digest
domain as deltas. The binding surface: binds?/2 (digest equality and
nothing else, against the paired Blueprint's recomputed digest,
constant-time, total over malformed deployment input) and the six-stage
verify_binding/3 with a pinned order — release digest
(:deployment_digest_mismatch), release identity and tool-binding
completeness (:binding_incomplete), mutation/recovery
(:no_authoritative_recovery, the stricter of both operation sources),
attestation staleness (:binding_attestation_stale, future attestations
deny), and observed rug-pull (:binding_descriptor_mismatch); stages
carrying host observations skip exactly when their inputs are absent.
Table semantics: blueprint_release with a REQUIRED digest;
exact-only build identities (the range vocabulary — comparators,
wildcards, latest, range spans — denies
:compatibility_identity_inexact; prerelease/build suffixes are exact
pins); the as_of total rule; lifecycle temporal rules
(:lifecycle_state_invalid); host_bounds totality over the thirteen
bound names (structure only — the algebra surface owns the rest); empty
allowed_model_roles valid. Every adapter_identity/profile_identity
and every string nested in tool/data/build members is strict-scanned
(:forbidden_portable_value in deployment positions). A signature's
purpose is asserted per artifact (deployment here, blueprint in
Blueprint — the symmetric cross-surface gap this closes). The extension
envelope judgment is extracted to AgentBlueprintProtocol.Extension so
both tables carry one definition, and Negotiation resolves the
artifact kind from the digest member so each
artifact's required_core_fields check against its own vocabulary. The
facade gains decode_deployment/2, and a new architecture gate proves
the no-second-pipeline invariant (delegation to Registry.validate plus
no local stage definitions — planted-red proven, after the exports-only
form was found vacuous by the same mutation).
	Deployment hardening pass: verify_binding/3 gains a
stage-0 shape totality — a non-object root, DUPLICATE root members, or a
malformed tool_bindings entry (shape, operands, digest) denies before
any cross-artifact judgment, and validated entries thread every later
stage (the blocking finding of an independent review: malformed
bindings were silently discarded, failing OPEN); negotiation restores revision-first
order ahead of the new artifact-kind resolution, which now requires a
well-formed string digest member (a malformed tag is machinery
:invalid_type); the exact-version detector becomes one total charset
rule (bare tilde, OR/comma/semicolon lists, and not-equal comparators
join the denied range vocabulary); max_attestation_age_ms is
shape-guarded (a non-integer bound silently failed to apply);
scheme-relative network-path references (//authority/path) deny in
every strict scan position; and the portability member-name denylist
folds kebab/SCREAMING/camel spellings onto one normalized form (the
normalization lesson swept across the guard family).
	Negotiation + compiled-in extension registry: the
evolution gate (AgentBlueprintProtocol.Negotiation) with the pinned
internal precedence (revision → required_core_fields → extensions) and
registry-consistent reason rules for malformed machinery; explicit revision
SET support (never ranges — a miss denies :protocol_revision_unsupported
in both directions); the three fail-closed required-core-field checks;
the positional extension state machine (unregistered critical denies,
unregistered optional QUARANTINES byte-exactly with a notice fact,
criticality conflict denies for live states before state handling,
deprecated/retired/reserved cells all decided); critical-body validation
only against digest-pinned host schemas (:extension_schema_unavailable
/ :extension_schema_digest_mismatch); and a reserved-semantics
denylist (bound-shaped member names, camelCase twins included) over ALL
extension bodies. The registry (ExtensionRegistry) is compiled-in
data — drift unrepresentable, backed by a new beam-census gate that
asserts no shipped module touches the filesystem (planted-red proven) —
carrying the five first-release entries with com.example/federation's schema
authored in-repo under the new :extension_schema digest domain.
Blueprint.from_value/2's :authored_extensions option opens the
encoded-content carriage channel: negotiation-validated critical bodies
skip the portability value-shape heuristics (their controls are the
schema pin and the denylist). The facade gains negotiate/2.
	Portability named-encoding closures: the raw-key floor
drops to 24 decoded bytes (catches AES-128-class hex keys) with hyphenated
UUIDs exempt by shape in every mode (the spec-pinned honest-limit
calibration); padded standard base32 (up to six pad chars) joins the
padded-base64 class; and a colon-chunked hex fingerprint class (the SSH
fingerprint / EUI form, 24+ decoded bytes) denies while the chunk grammar
spares tagged content addresses and MAC addresses.
	Blueprint artifact + generic registry engine: the ONE
table-driven decode/validate engine (AgentBlueprintProtocol.Registry)
parameterized by AgentBlueprintProtocol.Blueprint.table/0's
18-member field registry (base §6), with the pinned failure precedence
(unknown member → missing required → type → constraint → cardinality →
nested → cross-field hooks). Blueprint.decode/2 runs the fail-closed
pipeline in order: canonical verify (:non_canonical_bytes before any
semantic read or digest work — the canonicality obligation, digests computed only
over exact received bytes), registry validation (closed world;
tag-strict integer typing so a float-tagged window value in an
integer-typed core field denies :invalid_type — the window-float obligation,
visible only at this layer), the portability scan, then the
content-digest comparison (:digest_mismatch). Also ships
AgentBlueprintProtocol.Predicate (the closed, order-independent
predicate algebra: grammar validation against declared ports, the
256-node ceiling, and error-dominant evaluate/2), and
AgentBlueprintProtocol.Portability (the never-portable structural
guard: the 34-name member denylist over the open regions and the
value-shape denylist — PEM armour, compact JWS, network-authority URIs,
≥32-byte clean base64url with the identifier-style exemption — over every
other string including signature key_id). The facade gains
decode_blueprint/2.
	Public Elixir package starter with zero third-party/Hex production
dependencies.
	Explicit non-authorizing product boundary and release-candidate posture.
	RFC 8785 JSON Canonicalization Scheme (AgentBlueprintProtocol.Canonicalization):
UTF-16 code-unit member sorting, §3.2.2.2 string escaping, hand-written
ECMA-262 §7.1.12.1 number serialization (byte-exact against every finite
RFC 8785 Appendix B vector), and verify/2 decode→re-encode→byte-compare
interchange enforcement with fail-closed guards for duplicate names,
invalid UTF-8/lone surrogates, and out-of-bound integers on the encode path.
	Strict unpadded base64url codec (AgentBlueprintProtocol.Base64Url):
RFC 4648 §5 alphabet, RFC 7515 §2 padding-free wire form, and RFC 4648
§3.3/§3.5 canonicality — padded input, non-alphabet characters, and
non-canonical pad-bit spellings (which alias the same bytes) all reject
with value-free reasons.
	Tagged content digests (AgentBlueprintProtocol.Digest):
"sha-256:<43-char unpadded base64url>" wire strings over domain-separated
preimages (SHA-256(separator || <<0>> || canonical JCS bytes) under the
registered base-§8.2 separators), from_tagged/1 fail-closed parsing
(unknown algorithm tag vs malformed body, wrong-length bodies included),
constant-time equal?/2, and verify_content/3 (parse, then compare;
divergence denies :digest_mismatch). SHA-256 conformance is pinned to the
FIPS 180-4 known-answer vectors.
	Detached JWS signature envelope (AgentBlueprintProtocol.Signature):
RFC 7515 compact serialization with the RFC 7797 b64=false unencoded
detached payload — the signing input is
BASE64URL(JCS(protected_header)) || "." || JCS(signed_attributes) —
Ed25519 verified through :crypto, verify-only (an architecture gate
enforces no :crypto.sign call, no private-key parameters, and no
key-material shape anywhere in the shipped source). Host-supplied trusted
keys match by key_id (:signature_key_unsupported when absent,
:signature_not_verified on divergence — facts, never authorization).
The exact four-member protected header (alg/crit/b64/kid) and the five
signed attributes are closed-world with fail-closed, value-free denials;
kid must equal the signed key_id, which is dot-free so the unencoded
payload can never carry . (RFC 7797 §5.2). Compact rendering (h..s,
empty payload segment per RFC 7515 Appendix F) supports standard-tooling
cross-checks. RFC 8032 §7.1 TEST 1 is reproduced byte-exact. Attestations
share the envelope with a registered kind and statement_digest; the
kind registry is empty, so attestations deny :attestation_malformed
today (fail-closed until kinds become data).

Changed
	Integer window decode rule (the amendment): a pure-digit number lexeme
above the I-JSON bound ±(2^53−1) now decodes as a float when it is exactly
that double's canonical ECMAScript serialization (e.g. the RFC 8785
Appendix B vectors 9007199254740992, 295147905179352830000), and
denies with the new :number_not_double_expressible reason otherwise
(retiring the interim :integer_magnitude decode reason). Canonical
pure-digit float output in [2^53, 10^21) now round-trips verify/2; the
encode/verify asymmetry previously documented here is closed.
	Bounded JSON Schema 2020-12 dialect + instance validator
(AgentBlueprintProtocol.Schema): the closed 16-keyword subset
(type properties required items enum const minimum maximum minLength maxLength minItems maxItems additionalProperties oneOf $defs plus
document-local $ref) over the tagged algebra, with everything else —
pattern/format/patternProperties/if-then-else/allOf/remote
$ref and the rest of the 2020-12 keyword universe — denying
:schema_keyword_not_allowed. 2020-12 semantics read first-hand and
pinned: type-targeted assertions auto-pass other types, missing keywords
never fail, oneOf is exactly-one, boolean schemas are the substrate,
numbers compare by mathematical value across the integer/float tags
(tag-blind type:"integer" — the tags do not survive the wire), object
equality is order-blind, and string lengths count codepoints (not
graphemes, not UTF-16 units). Resource posture: complexity metered as
nodes + keywords + Σ(branches) + depth × 4 against the 512 profile
ceiling; evaluation memoized on (schema node, instance location) —
closing the acyclic-$ref-DAG exponential blowup for passing AND failing
instances; document-local RFC 6901 pointers (split-then-unescape, ~1
before ~0) resolve at parse, and application-reachable reference cycles
deny while dead $defs self-references parse. Both parse/2 and
validate_instance/3 are total — malformed tagged shapes deny, never
raise. Multi-failure reasons follow a fixed canonical keyword order
(mirrored for the TS verifier).



  

    Agent Blueprint Protocol — normative protocol document

Status: release candidate (unpublished). This document is normative for
the shipped reference implementation and its conformance corpus (digest
sha-256:k0ltF0KWcORTzkyr6dP7TPU9M2VdpewAvf_O8w2D7Wo, 88 cases). Where
this document and the package's compiled data disagree, the package and
its corpus are the truth and this document is a defect.
The protocol is non-authorizing. It validates structure, canonical
bytes, bounds, compatibility, and evidence. Protocol validity never
grants authority: a consuming host remains responsible for identity,
tenancy, live policy, effect ownership, execution, and evidence
retention. Every verification result — including a fully green one — is
evidence, never a decision.
1. Scope and non-goals
Two language-neutral artifacts:
	Blueprint Core — stable identity, typed ports, logical capability
requirements, bounds, evidence commitments, registered extensions.
	Deployment Manifest — environment-local tool, principal, data,
authority, effect, evaluation, and exact-build bindings for one
Blueprint release digest.

Deliberately out of scope (host-owned): runtime kernel, live authority
and grants, effect admission/replay/recovery, product schemas, transport
clients, billing, evaluation truth. The package compiles to an inert
library: no supervision tree, no application callback, zero third-party
production dependencies.
2. Artifacts and the closed world
Both artifacts are JSON objects decoded under bounded ceilings (depth,
members, items, nodes, string bytes, key bytes, number lexemes — the
ceiling family). Decoding is fail-closed with a pinned failure
precedence: unknown member → missing required → type → constraint →
cardinality → nested → cross-field hooks.
The registries are closed worlds — the exact member sets the shipped
tables define:
	Blueprint Core (18 members). Required: blueprint_id,
protocol_revision, producer, release_number,
capability_requirements, input_ports, output_ports,
output_contract, triggers, ceilings, classification_ceiling,
effect_intents, evaluation_assertions, extensions,
required_core_fields, content_digest. Optional: signatures,
attestations.
	Deployment Manifest (19 members). Required: protocol_revision,
blueprint_release, scope_projection, tool_bindings,
data_bindings, authority_requirement, effect_owner,
signer_custody, eligibility, model_policy, host_bounds,
lifecycle, build_identities, evaluation_binding, extensions,
required_core_fields, deployment_digest. Optional: signatures,
attestations.

Every core member addition requires a protocol revision increment: an
older consumer rejects an unknown member, so the vocabulary may only
evolve at a revision boundary. No identifier in the package — module,
function, path, corpus, or config — carries a version token; the Hex
package version is the sole version number.
3. Bytes
	Encoding: UTF-8 JSON, bounded by the decoder ceilings. Duplicate
members deny :duplicate_member (I-JSON). Trailing bytes deny
:trailing_bytes.
	Integer window: a pure-digit lexeme above ±(2^53−1) decodes as a
float iff that double's canonical ECMAScript serialization reproduces
the lexeme byte-exactly; every other above-bound lexeme denies
:number_not_double_expressible. Core fields are integer-typed by
schema: a float-tagged window value in a core field denies
:invalid_type.
	base64url: unpadded, exact alphabet; padded input denies
:base64url_padded, non-alphabet input denies :base64url_invalid.
	Canonicality: interchange bytes must already be canonical —
decode → re-encode → byte-compare; non-canonical bytes deny
:non_canonical_bytes before any semantic read, and digests are
computed only over the exact received bytes.

4. Canonicalization
RFC 8785 JSON Canonicalization Scheme:
	No whitespace between tokens (§3.2.1).
	Control characters U+0000–U+001F escaped as lowercase \uXXXX except
the five short escapes; " and \ escaped; a lone surrogate denies
(§3.2.2.2).
	Numbers per ECMA-262 7.1.12.1 including the Note 2 enhancement:
1.0 → "1", 1.0e22 → "1e+22", -0.0 → "0", 5.0e-324 → "5e-324",
1.7976931348623157e308 → "1.7976931348623157e+308"; NaN and Infinity
deny (§3.2.2.3).
	Object members sorted as UTF-16 code units compared as unsigned
integers (§3.2.3) — NOT by UTF-8 byte order: for U+FF3A vs
U+10000, UTF-16 order puts U+10000 first.

5. Digest
digest_bytes = SHA-256( domain_separator || <<0>> || JCS(digest_input) )
digest_input is the artifact object minus content_digest (or
deployment_digest), signatures, and attestations — everything
else is covered, including extensions and unknown-but-optional
extension payloads retained verbatim.
	Purpose	Separator
	Blueprint content	agent-blueprint-protocol/blueprint-content
	Deployment content	agent-blueprint-protocol/deployment-content
	Federation envelope	agent-blueprint-protocol/federation-envelope
	Signature input	agent-blueprint-protocol/signature
	Conformance report	agent-blueprint-protocol/conformance-report
	Corpus index	agent-blueprint-protocol/corpus-index

Separators carry no version token: protocol_revision is itself a
covered member. The wire form is the self-identifying tagged string
sha-256:<43-char unpadded base64url>, never a bare hex blob; an
unknown algorithm tag denies :digest_algorithm_unsupported, a
malformed body denies :digest_encoding_invalid. Algorithm succession
is therefore a data change, not a format break.
6. Signature envelope
Signatures are detached and evidence-only. The package VERIFIES; it
never signs, never accepts a private key on any public function, and
never embeds public keys in artifacts (the host supplies trusted keys).
	Format: RFC 7515 compact + RFC 7797 b64=false unencoded detached
payload. Protected header: {alg: EdDSA, kid, crit: ["b64"], b64: false}. Ed25519 only; an unknown alg denies.
	signed_attributes = {algorithm, content_digest, created_at, key_id, purpose} with purpose one of blueprint | deployment |
federation-envelope; the signing input is the signature domain
separator, a zero byte, and JCS(signed_attributes).
	Because the digest covers protocol_revision, identity members,
extensions, and required_core_fields, a signature cannot be lifted
onto a different artifact, revision, or purpose; key_id prevents key
substitution. A key_id matching no supplied key is a verified: false check entry with :signature_key_unsupported — the package
performs no key discovery, fetch, or trust selection.
	Attestations use the identical envelope with a registered kind and
a statement_digest. The attestation kind registry is empty by
design in this release.
	Small-order Ed25519 public keys (identity and order-2 encodings)
reject :signature_key_unsupported.

7. Evolution and negotiation
protocol_revision is a digest-covered body member. This release is
revision 1. A consumer's support declares an explicit revision SET
(never a range); a revision outside the set denies
:protocol_revision_unsupported — above-max and below-min alike, both
fail-closed.
required_core_fields is the producer's declaration of which covered
core members a consumer must honor. Three checks, all fail-closed:
every entry names a known core member (:required_core_field_unsupported),
is digest-covered (:required_core_field_not_digest_covered — an
evidence-only member laundered into a requirement is a tamper blind
spot), and is in the consumer's supported set.
Extension criticality
For each namespace → {criticality, payload} in extensions:
	Registry state	Declared critical	Declared optional
	unregistered	deny :extension_unknown_critical	retained verbatim, quarantined, never executed
	reserved	deny :extension_unknown_critical	retained verbatim; typed notice
	active, criticality matches	supported	retained and executable
	active, criticality mismatch	deny :extension_criticality_conflict	deny :extension_criticality_conflict
	deprecated	supported + typed notice	supported + typed notice
	retired	deny :extension_retired	retained verbatim; typed notice

An unknown optional extension round-trips byte-exactly (decode → to_value → encode is a fixed point, property-tested). Lifecycle
asymmetry: optional→critical promotion requires a revision increment;
demotion does not. A retired namespace is never reused.
8. Extension registry
Namespace form: reverse-DNS-plus-path (com.example.commerce/graph),
lowercase, one /, length-ceilinged, and not parseable as an absolute
URI with a network authority (a namespace can never double as an
endpoint). The registry is COMPILED-IN data in the package — registry
content is a code release; there is no registry directory or file, and
drift between shipped code and shipped registry is unrepresentable.
Registered at this release:
	Namespace	Owner	Criticality	State
	com.example.commerce/graph	ExampleCommerce	critical	active
	com.example.commerce/classification-labels	ExampleCommerce	optional	active
	com.example.commerce/rubric-assertion	ExampleCommerce	optional	active
	com.example.platform/estate	ExamplePlatform	optional	active
	com.example/federation	Agent Blueprint Protocol	critical	active

Critical-extension bodies validate only against a host-supplied schema
whose digest matches the registry's schema_digest; no schema denies
:extension_schema_unavailable, a mismatched digest denies
:extension_schema_digest_mismatch. Entry changes are owner-made,
changelog-recorded, and ADR-recorded. The registry's own digest is
bound into the corpus index but not into artifact digests: an artifact
must remain verifiable against a registry that legitimately gained
entries after it was produced; hosts wanting pinning use
build_identities.
9. Bounds algebra
Two bound families, never conflated with parse ceilings (those are
tighten-only decoder limits):
	Operational (8 members, all REQUIRED — absent is
:missing_ceiling, never infinity): max_attempts,
max_concurrency, max_cost, max_depth, max_descendants,
max_elapsed_ms, max_fan_out, max_tokens. Pointwise narrowest
meet; every narrowing emits clamp evidence.
	Protected (5 members: classification_ceiling,
disclosure_ceiling, effect_impact_ceiling, authority_trait,
approval_trait): ordinal lattices (plus set-monotone markers
{pci, phi} on classification). Narrowing a protected bound denies
:protected_bound_clamp_denied by default; a host may opt into an
acknowledge posture which always records evidence. Obligation
families (authority, approval, effect impact) meet at the STRICTEST
value; markers are retained regulatory obligations whose effective
set is the UNION of sources — dropping one is a widening.

Laws (property-tested): meet is idempotent, commutative, associative;
not widens?(effective, host) universally; a clamp is emitted iff
effective ≠ requested on an operational field. model_policy and
data_bindings are not intersection inputs.
10. Compatibility and binding
A manifest's blueprint_release binds to exactly one Blueprint content
digest (digest equality only — no fuzzy match). build_identities
carry exact identities; compatibility verification is identity-exact
or error: a range expression, missing entry, or duplicate denies
(:compatibility_identity_inexact, :compatibility_entry_missing,
:compatibility_duplicate_entry). Binding verification is a pinned
deny-ordered check including attestation freshness
(:binding_attestation_stale) and descriptor-digest equality
(:binding_descriptor_mismatch — the tool rug-pull case).
11. Federation profile
A 23-member task envelope carried in A2A Task.metadata / MCP _meta
under the registered com.example/federation extension; the full
field-by-field A2A/MCP mapping (3 native, 5 partial, 15 extension
members) ships as docs/federation-mapping.md. Zero native wire
fields; no native transport. State codecs are lossy-aware: A2A
REJECTED/AUTH_REQUIRED deny crossing into MCP, UNSPECIFIED is
unmapped (:federation_state_unmappable); cancellation is a request,
never a terminal receipt. A Terminal Commitment digests task identity,
terminal state, result digest, result classification, compatibility
ref, authority-proof refs, and checkpoint-history commitment; ANY
divergence between receipts for one task identity denies
:federation_terminal_conflict — not just state divergence.
Federation.verify_commitment compares issuer/subject/audience
against the receiving context (:audience_mismatch). AgentCard
signing carries a protobuf field-presence pre-normalization on top of
JCS (documented in the mapping so adapters do not inherit silent
verification failure). Correlation grants nothing.
12. Error vocabulary
A closed typed set — %Error{code, subject, detail} — enforced
two-directionally by a build gate (an unreachable code or an undeclared
emission is a build failure). The 74 codes of this release:
base64url_invalid · base64url_padded · invalid_syntax · invalid_encoding · invalid_number · number_not_double_expressible · duplicate_member · trailing_bytes · unknown_bound · non_canonical_bytes · integer_magnitude · unknown_member · missing_required_field · invalid_type · invalid_constraint · invalid_cardinality · digest_algorithm_unsupported · digest_encoding_invalid · digest_mismatch · signature_algorithm_unsupported · signature_key_unsupported · signature_malformed · signature_not_verified · attestation_malformed · schema_dialect_unknown · schema_keyword_not_allowed · schema_keyword_value_invalid · schema_complexity_exceeded · schema_ref_unresolvable · schema_ref_cycle · schema_invalid_shape · predicate_op_unknown · predicate_path_unresolved · predicate_nodes_exceeded · extension_duplicate · extension_namespace_invalid · protocol_revision_unsupported · required_core_field_unsupported · required_core_field_not_digest_covered · extension_unknown_critical · extension_criticality_conflict · extension_retired · extension_schema_unavailable · extension_schema_digest_mismatch · extension_payload_forbidden · bound_unknown · missing_ceiling · bound_source_missing · bound_unit_mismatch · bound_value_invalid · protected_bound_clamp_denied · deployment_digest_mismatch · binding_incomplete · no_authoritative_recovery · binding_attestation_stale · binding_descriptor_mismatch · lifecycle_state_invalid · compatibility_identity_inexact · compatibility_entry_missing · compatibility_duplicate_entry · forbidden_portable_value · federation_state_unmappable · federation_mapping_conflict · nonportable_content · audience_mismatch · federation_terminal_conflict · corpus_index_invalid · corpus_hash_mismatch · corpus_file_set_mismatch · corpus_case_id_duplicate · corpus_count_mismatch · corpus_applicability_incomplete · corpus_empty · corpus_case_invalid
Plus the parameterized ceiling family {:ceiling, key} over the eight
decoder limit names. No authorization vocabulary exists in any
identifier — no :unauthorized in either polarity (source-scanned
gate).
13. Evidence and reconcile
reconcile(blueprint, deployment, inputs) is the one call per import:
canonical → digest → negotiation → structure → portability →
signatures → bind → bounds, in that pinned order. Its result is an
%Evidence{} of per-surface checks, effective bounds, clamp evidence,
and not_verified — which is non-empty BY CONSTRUCTION, always naming
at least the seven host-owned surfaces this protocol structurally
cannot establish: tenancy, live_policy, authority,
effect_ownership, execution, billing, evaluation_truth. A
caller cannot read an Evidence record and conclude "everything is
fine": the record itself names what it did not check.
14. Portability
Portable artifacts never contain secrets, private keys, live grants,
tenant identifiers, raw endpoints, database primary keys, or backend
engine identifiers — enforced structurally (member-name and value-shape
denylists over the open regions, at any depth, name-spelling-normalized)
and red-cased per class in the corpus. Honest limit, stated: the guard
is necessary, not sufficient — opaque quarantined extension bodies are
typed as unscanned, and portability claims attach only to
schema-validated content. Concrete provider/model names, credentials,
engine ids, and endpoints resolve host-side and are unrepresentable in
self-fulfilling artifacts.
15. Conformance
The package ships a portable conformance corpus (priv/conformance/):
88 cases covering every required cell of the 16-surface × 29-class
applicability floor, full-registry golden artifacts, RFC 8785 number
vectors, and deterministic Ed25519 fixtures, at corpus digest
sha-256:k0ltF0KWcORTzkyr6dP7TPU9M2VdpewAvf_O8w2D7Wo. Corpus identity
is the digest of the domain-separated index — versioned by digest, not
by name. The loader is pure over %{path => binary} and verifies
per-file hashes, exact file set (both directions), counts, id-uniqueness,
and applicability totality; the report refuses a vacuous green.
A repo-side second-language verifier (conformance/verifier/,
TypeScript on Node ≥ 24, node: builtins only, never in the Hex
archive) independently recomputes every corpus verdict and integrity
check with its own scanner, canonicalizer, and node:crypto Ed25519
path; the release gate requires its report to be byte-identical to the
Elixir escript's over both the repo corpus and the built archive's
corpus. A mutation gate breaks the implementation at seven named
points and requires the corpus to go red on each — a vacuous case set
is a build failure.
16. The shipped surface
The facade (AgentBlueprintProtocol) delegates and never implements;
every public function carries a @spec (build-gated), every module a
boundary-stating moduledoc:
	Function	Contract
	decode_blueprint/1,2	bounded, canonical-first Blueprint decode
	decode_deployment/1,2	bounded, canonical-first Deployment decode
	decode_federation_envelope/1,2	bounded TaskEnvelope decode
	canonical_bytes/1	the artifact's canonical JCS bytes
	negotiate/2	revision/required-field/extension evolution gate
	intersect/1	bounds meet over blueprint/deployment/host sources
	verify_compatibility/2	identity-exact build compatibility
	reconcile/3	the one composed non-authorizing pass per import
	federation_mapping/0	the 23-row A2A/MCP mapping as data

Layered under it: the bytes layer (Json, Canonicalization,
Base64Url, Digest, Bounds), the artifacts (Blueprint,
Deployment, Extension, Registry as the one generic table-driven
engine, Schema as the bounded 2020-12 dialect + instance validator,
Predicate, Portability), the algebra (BoundsAlgebra,
Negotiation, Compatibility, Signature, Federation, Error,
Evidence, Reconcile, ExtensionRegistry), and the conformance
tooling (Conformance.Corpus/Runner/Report/Cli + the escript entry).
The module tree is strictly downward (bytes → algebra → artifacts →
conformance); the engine knows tables, never domains.


  

    Federation profile — the A2A / MCP Tasks field mapping

The Agent Blueprint Protocol's federation profile maps every logical task
and evidence field against the CURRENT A2A and MCP Tasks contracts before
inventing anything (the mapping-before-inventing law). The verdict, re-derived
against the live sources below: 3 fields map natively, 5 partially, and 15
have no safe native home — so no protocol-native wire field and no native
transport are warranted. The profile is one registered extension
(com.example/federation, critical) carried inside each transport's
untyped extension channel, with the same JCS-canonical object and the same
detached Ed25519 signature envelope on both.
Pinned sources (re-derived 2026-08-22)
	Source	Version / path	shasum
	a2a.proto	A2A 1.0.0 (package lf.a2a.v1)	fc18e7c29777b64dc1b4119a02859fbfd5937383
	ext-tasks spec	specification/draft/tasks.md	52dd19738a3dac86518c28344b18630e29b12999
	ext-tasks schema	schema/draft/schema.ts	edb18b6edeab2ebb9807c8c03cccd8984d1d0ebc
	ext-tasks types	schema/draft/spec.types.ts	4070c34bf3a88ebe3eff45809f91d805cf30c5b3

Line citations in the table are the LIVE line numbers of these exact files.
The mapping table
Verdicts: native = the transport field carries the semantic exactly;
partial = a native home exists but loses or misplaces the semantic;
extension = no native home; the field rides the extension body.
	#	Logical field	A2A location	MCP Tasks location	Verdict
	1	task identity	Task.id (a2a.proto:170)	Task.taskId (mcp-schema.ts:47)	native
	2	idempotency identity	none — Message.message_id (a2a.proto:262) is a message id, not an idempotency key	none	extension
	3	parent execution reference	Message.reference_task_ids (a2a.proto:276), Task.context_id (a2a.proto:173) — a reference, not a parent execution	none	partial
	4	initiating subject	none — SecurityScheme/SecurityRequirement (a2a.proto:496-517) are transport-level	none — transport auth	extension
	5	exact Blueprint digest	none	none	extension
	6	exact Deployment digest	none	none	extension
	7	input commitment	Message.parts[].data (a2a.proto:233), Part.metadata (a2a.proto:236) — a payload home, not a digest commitment	request params	partial
	8	result schema identity	Part.media_type (a2a.proto:241), AgentSkill.output_modes (a2a.proto:450) — a media type is not a schema identity	CompletedTask.result {[key: string]: unknown} (mcp-schema.ts:135)	extension
	9	result classification ceiling	none	none	extension
	10	bounded time policy	SendMessageConfiguration (a2a.proto:143-161) has no time bound	Task.ttlMs (mcp-schema.ts:82)	partial
	11	bounded resource policy	none	none	extension
	12	recovery handle	Task.id + GetTask (a2a.proto:45)	taskId + tasks/get	native
	13	issuer	transport-level only (SecurityScheme)	transport auth	extension
	14	subject	none	none	extension
	15	audience	none	none	extension
	16	local identity-mapping evidence	none	none	extension
	17	typed checkpoint request	TASK_STATE_INPUT_REQUIRED (a2a.proto:201) + TaskStatus.message — free-form, not typed	status input_required + inputRequests (InputRequest union: elicitation/sampling/roots; mcp-schema.ts:111-119, mcp-spec.types.ts:545)	partial
	18	checkpoint status	TaskStatus.state (a2a.proto:213)	Task.status (mcp-schema.ts:31-36)	native
	19	checkpoint decision commitment	none	tasks/update inputResponses (mcp-schema.ts:232-246) carries responses, no commitment digest	extension
	20	terminal state	TASK_STATE_COMPLETED/FAILED/CANCELED/REJECTED (a2a.proto:194-205)	completed/failed/cancelled (mcp-schema.ts:31-36)	partial
	21	signed evidence receipt	AgentCardSignature (a2a.proto:455-467) signs the AgentCard, not a task result	none	extension
	22	exact compatibility reference	AgentCard.version (a2a.proto:374-376) — a version string, not an exact build identity	none	extension
	23	authority-proof references	transport-level only	transport auth	extension

The same rows are shipped as data: AgentBlueprintProtocol.federation_mapping/0.
Transport flags (binding on host adapters)
A2A is the primary lane. The MCP Tasks mapping ships flagged
draft-tracking: the extension lives outside the MCP core, has zero
tagged releases as of 2026-08-22, and is outside any deprecation
guarantee. Revisit trigger: the first tagged ext-tasks release.
ttlMs is not an execution bound. MCP's Task.ttlMs is a storage
TTL — "the server MAY discard the task after the TTL elapses", and the
value MAY change over a task's lifetime. It bounds record retention, not
work; the envelope's time_policy is the execution bound and rides the
extension body on both transports.
AUTH_REQUIRED is not authorization. A2A §7.6.4: agents MUST NOT
treat the TASK_STATE_AUTH_REQUIRED state transition, by itself, as
authorization for any operation. :auth_required crossing into MCP denies
(:federation_state_unmappable — MCP has no counterpart state); inside
A2A it is an interrupted state, never a terminal receipt.
AgentCard signatures need protobuf pre-normalization. A2A §8.4.1
specifies the canonicalization for AgentCard signing: BEFORE RFC 8785
JCS, the JSON must respect proto3 field presence — unset optional fields
omitted, explicitly-set optionals kept even at default values, REQUIRED
fields always present, default values omitted unless REQUIRED/optional,
and the signatures field excluded from the signed content. A host
adapter that JCS-canonicalizes the received card JSON directly computes a
different preimage and verification fails silently.
Carrier keys and lossy-state rules
The envelope rides Task.metadata[<a2a_uri>] on A2A (keyed by the
registry entry's https://example.com/extensions/federation, following
A2A's URI-keyed metadata convention) and _meta["com.example/federation"]
on MCP (the reverse-DNS namespace; the MCP _meta key grammar forbids a
:// URI key). The same JCS-canonical object under both.
State mapping is explicit and lossy-aware: A2A
TASK_STATE_UNSPECIFIED denies :federation_state_unmappable at intake;
crossing into MCP denies for :rejected (terminal, no MCP counterpart)
and :submitted/:auth_required (no counterpart) — never a silent
degrade. cancelled (MCP) folds to :canceled (A2A single-L).
Cancellation is a request, never a terminal receipt: no codec path
synthesizes terminal evidence from a cancel request or acknowledgment
(MCP cancellation is cooperative and eventually consistent — a cancelled
task "MAY ultimately reach a terminal status other than cancelled").
Correlation grants nothing. The envelope's identity fields
(issuer/subject/audience and the identity-mapping evidence) are
correlation only; an authority-shaped claim in the evidence block denies
:nonportable_content. Two terminal receipts for one task identity
diverging in ANY commitment component — not just state — deny
:federation_terminal_conflict.
Receiver posture (review-settled)
Purpose pinning. verify_commitment/2 accepts only signatures whose
signed purpose is federation-envelope — a signature minted for a
blueprint or deployment never verifies a federation receipt, whatever
digest it names.
Key ids are labels, and the signature blob is opaque. The receipt's
kid/key_id positions are portability-scanned in the strict mode: a PEM
block or hex secret riding a key id denies :forbidden_portable_value.
Use named, low-entropy key labels (the corpus shape), not embedded
fingerprints. The signature member itself is deliberately unscanned —
every honest signature is entropy-dense by nature; it never survives
verification without the matching key.
Keys are not issuers — but attribution is expressible. The flat
Context.keys pool matches by key_id only; nothing binds a key to the
receipt's self-declared issuer string. Receivers wanting per-issuer
attribution set Context.issuer_key_sets (issuer → keys): the receipt's
claimed issuer member — proven signed by the binding step — selects the
pool for the signature attempt, org-B's key never verifies a receipt
claiming org-A, and precedence is strictest-wins (sets non-nil ⇒ the flat
pool is ignored; an empty map trusts no issuer). Possession-of-key ==
signing authority remains the default model for single-issuer receivers.
Replay is the receiver's policy — with a signed-staleness mechanism.
A receipt re-verifies idempotently; divergence-replay is
prior_receipts state. Staleness is enforceable over signed bytes:
Context.created_after/created_before bound the signed created_at
(RFC 3339 Z-form, inclusive both ends; the receiver supplies the window,
the package never invents a clock), checked after conflict detection so
integrity and consistency outrank receiver policy.
The codec lane is bounded like the decode lane. Carrier
reconstruction (from_a2a_carrier/from_mcp_carrier) re-imposes the
decoder's member/item/node/string/depth ceilings and the UTF-8 gate on
hand-built carrier maps — a hostile carrier cannot buy unbounded
validation work or crash later digest encodes with non-UTF-8 bytes.
One namespace, two bodies
com.example/federation names two deliberately distinct objects: the
ARTIFACT-side critical-extension body a Blueprint declares (the
digest-pinned issuer/subject/audience trio in the compiled-in extension
registry, validated at negotiation) and the WIRE-side TaskEnvelope
extension body (the 19-member JCS object under the carrier key, validated
by the Federation field table, which never passes through negotiation).
The artifact-side schema is a frozen-digest contract for a different
surface; widening it to cover the envelope would re-pin a shipped digest
for no negotiation-time gain.


  

    ADR: compiled-in extension registry

Status: accepted (2026-08-20); closes the package-boundary
contradiction of record (see below).
Context
The extension registry could ship as a data file loaded at runtime, or
as compiled-in module data. The package-boundary decision's early draft
listed a registry directory gaining a seat in the Hex archive — a line
that predates the registry decision itself, leaving two contradictory
statements of record.
Decision
The registry is COMPILED-IN data (module attributes in
lib/agent_blueprint_protocol/extension_registry.ex): registry content
is a code release. No registry directory exists, none ships in the
archive, and drift between shipped code and shipped registry is
unrepresentable. A beam-census gate asserts no shipped module touches
the filesystem, which a file-loading registry would violate.
Contradiction closure: the early "package.files gains priv/registry"
line is superseded by this decision. The archive's registry-relevant
addition is exactly docs/protocol.md (the normative protocol
document) and the previously frozen set; the requirement map records
the reconciliation.
Registry pinning for artifact verification uses build_identities
(kind extension, digest-exact) — an artifact stays verifiable against
a registry that legitimately gained entries after it was produced. The
registry's own digest is bound into the corpus index, not into
artifacts.
Consequences
Entry changes (add, promote, deprecate, retire) are owner-made code
changes: changelog-recorded, ADR-recorded, and reviewable as diffs.
Owners register namespaces when real; no placeholder third-party
entries ship. The compiled form also gives the second-language verifier
a stable, corpus-anchored view of registry semantics.
Amendment 2026-08-23 — owner identity superseded
The original decision published real owner identities (project and
domain names) as first-release registry content. Superseded by user
directive the same release cycle: the package is public, and public
content reveals no internal names. Registry data now uses RFC 2606
example-class values (com.example.* namespaces, Example* owners,
example.com declaration URIs); the real names are banned bytes in the
publish guard. Everything else in this ADR (compiled-in form, digest
binding, state machine) stands unchanged. The 2026-08-23 registry edit
moved ExtensionRegistry.digest/0's pinned value consciously, per the
corpus-registry binding test.


  

    ADR: deny-default protected-bound clamps

Status: accepted (2026-08-20, approved default).
Context
The bounds algebra meets three sources (Blueprint declared, Deployment
host-side, host live policy). Operational bounds narrow freely with
evidence. Protected bounds — classification and disclosure ceilings,
authority/approval/effect-impact traits — encode obligations. An
"acknowledge and narrow" default would let a portable artifact or a
deployment silently under-state an obligation; the privilege-escalation
direction is exactly the quiet failure.
Decision
Narrowing a protected bound DENIES by default (:protected_bound_clamp_denied).
A host may explicitly opt into an :acknowledge posture, which always
records clamp evidence. Operational bounds always emit clamp evidence
iff effective ≠ requested. Obligation families meet at the strictest
value; classification markers are retained regulatory obligations whose
effective set is the union of sources — dropping one is a widening.
Consequences
Portable input can never widen a host bound (property law,
mutation-gated: flipping the meet to loosest reds the corpus). The deny
default makes every protected narrowing a loud host decision rather
than a silent drift. Hosts that need narrowing flows opt in explicitly
and get evidence trails. The corpus pins the widening direction in both
families with red cases.


  

    ADR: detached JWS signature envelope

Status: accepted (2026-08-20; hardening follow-ups landed with the
second-language verifier).
Context
Artifacts need producer authentication that standard tooling can verify,
without embedding payloads redundantly (the artifact IS the payload) and
without the package ever holding key material. An earlier design sketch
used a bespoke preimage form.
Decision
Real detached JWS: RFC 7515 compact serialization + RFC 7797 b64=false
unencoded detached payload. Payload = JCS(signed_attributes) carrying
algorithm, content_digest, created_at, key_id, purpose;
protected header {alg: EdDSA, kid, crit: ["b64"], b64: false} —
A2A §8.4-aligned, verifiable by stock JOSE libraries.
Ed25519 only. Algorithm succession is a data change plus a revision
increment, not a crypto-agility subsystem. The package verifies only:
never signs, never accepts a private key on any public function
(three-way architecture gate: banned parameter names, banned
:crypto.sign call sites, plus a beam census that resolves every remote
call with aliases expanded — no spelling hides). No key discovery, no
fetch, no trust selection: hosts supply trusted keys.
Consequences
Because content_digest is inside the signed attributes and the digest
covers revision, identity, extensions, and required fields, signatures
cannot be lifted across artifacts, revisions, or purposes; key_id
blocks key substitution. Small-order Ed25519 keys reject. The sign-path
ban makes the package structurally unusable as a signing oracle. Red
proofs: the verify-only gate reds on each banned form (parameter,
source call, beam census).


  

    ADR: federation lanes — A2A primary, MCP draft-tracking

Status: accepted (2026-08-20).
Context
Task-federation interop has two candidate wire lanes (an A2A task
protocol and an MCP tasks extension). The 23 logical fields a task
evidence envelope needs map onto them unevenly, and neither lane is
required to carry the protocol's evidence semantics natively.
Decision
Field-by-field mapping (23 rows) with an honest verdict per row: 3
native, 5 partial, 15 carried via the registered
com.example/federation extension in A2A Task.metadata / MCP
_meta. Zero native wire fields; no native transport. A2A is the
primary lane; the MCP Tasks mapping ships flagged draft-tracking —
outside core's deprecation guarantee, revisited on the first tagged
ext-tasks release.
The protocol's federation surface enforces the lossy boundaries:
REJECTED/AUTH_REQUIRED deny crossing into MCP, UNSPECIFIED is
unmapped, cancellation is a request never a terminal receipt. Terminal
Commitments digest the full terminal tuple, and ANY divergence between
receipts for one task identity denies (:federation_terminal_conflict).
Commitment verification compares issuer/subject/audience against the
receiving context (:audience_mismatch). AgentCard signing carries a
protobuf field-presence pre-normalization on top of JCS, documented so
adapters do not inherit silent verification failure. Correlation grants
nothing.
Consequences
Host adapters own the wire; the protocol owns the evidence semantics
and the state codecs. Live federation acceptance depends on the remote
task/receipt surfaces of the consuming hosts (owner-side work). The
untyped metadata channel is safe only because the extension body is
itself registry-validated — that is why the federation namespace is a
critical registration.


  

    ADR: no version tokens in identifiers

Status: accepted (2026-08-20, user directive; mechanically enforced).
Context
Protocol artifacts already carry protocol_revision as a digest-covered
member. Identifier-level version tokens (module names like V2Decoder,
paths like priv/v1/, function names like decode_v2) would create a
second, uncoordinated versioning axis — the classic drift surface where
two names claim to be current and neither is.
Decision
No version token appears in any shipped identifier: module segment,
function or macro name, atom, struct key, corpus path, or config key.
The Hex package's semantic version is the sole permitted version
number. Enforced mechanically: the identifier-naming gate reds on every
conventional token form (leading v<N>, snake-boundary _v<N>,
CamelCase hump V<N>) and on path segments. ADR filenames are
slug-only (no numeric sequence prefixes) for the same reason — document
sequence numbers are a versioning axis.
Consequences
Evolution happens at the revision boundary inside the artifact, where
it is digest-covered and negotiation-gated; the code surface stays
version-free and rename-stable. The mechanical gate makes regressions
loud. The one accepted exception (Hex semver) lives in mix.exs as a
string literal, outside identifier space.


  

    ADR: the non-authorizing boundary

Status: accepted (2026-08-20, design approval; mechanically enforced since
the architecture lane landed).
Context
Agent-run blueprints describe capabilities and bindings. The obvious
failure mode of such a protocol is scope creep into authorization: a
"verified" artifact being treated as permission to act. Hosts own
identity, tenancy, policy, and effect authority; several adjacent
internal systems already occupy that ground.
Decision
The protocol validates structure, canonical bytes, bounds, compatibility,
and evidence — nothing else. Protocol validity never grants authority.
Concretely:
	reconcile/3's result is an %Evidence{} record, never a decision;
its not_verified list is non-empty BY CONSTRUCTION, always naming
the seven host-owned surfaces (tenancy, live policy, authority,
effect ownership, execution, billing, evaluation truth).
	No authorization-decision vocabulary exists in any shipped
identifier — no authorize/authorized, no :unauthorized in
either polarity (source-scan gate).
	Signatures and attestations are evidence; verification never
authorizes execution.
	Every shipped module's moduledoc states the boundary (spec-coverage
gate); usage rules repeat it.

Consequences
Hosts cannot delegate their authority checks to this package — by
design. The boundary costs a little boilerplate (the stance sentence per
moduledoc) and buys a claim that survives adversarial review: the
package's public surface cannot express permission. Red proofs: the
vocabulary gate reds on a planted authorize_import/1; the stance gate
reds on a moduledoc without boundary phrasing.


  

    ADR: two-consumer rule amendment

Status: accepted (2026-08-20).
Context
The field-registry governance rule required two independently verified
consumers before a member earns a core seat — the guard against
single-product vocabulary soaking into a language-neutral protocol. As
applied literally to EVERY member, it would have blocked the protocol's
own machinery.
Decision
Protocol-mechanism members — protocol_revision, content digests,
required_core_fields, extensions — are the protocol's own machinery
and are exempt from the two-consumer rule. Everything else keeps the
rule: a core field requires at least two independently verified
consumers, or it rides in a registered product extension instead. The
ceiling vector was ratified as a unit on the execution spec's own
naming.
Consequences
Product-specific semantics (graph authoring, rubric assertions,
classification labels) live in registered extensions owned by their
products, promotable only with a revision increment when a second host
proves the same semantics. The core stays small and neutral; registry
entries carry the honesty record of who consumes what. This is the
load-bearing reason the package contains no product schema bodies.


  

    LICENSE


                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all other
      commercial damages or losses), even if such Contributor has been
      advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS

   Copyright 2026 BaseLabs

   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at

       http://www.apache.org/licenses/LICENSE-2.0

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.
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    Security policy

Supported versions
	Version	Supported
	0.1.x	yes

Reporting a vulnerability
Use GitHub private vulnerability
reporting for baselabs/agent_blueprint_protocol. Do not open a public issue
containing an exploit, credential, private key, production data, tenant data, or
unreleased vulnerability detail.
A report should identify the affected commit or package version, the violated
protocol property, a minimal value-free reproduction, and the expected
fail-closed result.
Security boundary
This package will validate structural protocol facts. It will not discover
trust, hold keys, issue or revoke grants, evaluate live authorization, reserve
replay, execute tools, own effects, or decide product policy. Consuming hosts
must treat every successful result as non-authorizing evidence.


  

    Agent Blueprint Protocol usage rules

	Treat every decoded Blueprint and Deployment Manifest as inert input, never
authority.
	Reject unsupported protocol revisions and unknown required core fields.
	Effective bounds are the narrowest intersection of Blueprint, Deployment,
and host policy; portable input may never widen a host bound.
	Unknown critical extensions deny import or activation. Unknown optional
extensions may round-trip but never execute.
	Reconstruct the live local principal, tenancy scope, policy, tool
eligibility, classification, and effect authority before every operation.
	Never place secrets, private keys, live grants, tenant identifiers, raw
endpoints, database primary keys, or backend engine identifiers in portable
artifacts.
	A local round trip proves local production and parsing only. Interoperability
requires an independent implementation and the published conformance corpus.
	Treat interchange bytes as canonical only after Canonicalization.verify/2
accepts them (decode, re-encode, byte-compare); compute digests over the
exact received bytes, never over a re-serialization.



  

    
AgentBlueprintProtocol 
    



      
Portable, non-authorizing contracts for agent blueprints and their
environment-local deployment manifests.
The package is intentionally inert. Successful parsing, validation,
canonicalization, digest verification, or signature verification will mean
only that supplied bytes satisfy the supplied protocol inputs. Authorization,
tenancy, live policy, effect ownership, and execution remain the consuming
host's responsibility.
The facade delegates and never implements.
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    Functions
  


    
      
        canonical_bytes(blueprint)

      


        The artifact's canonical JCS bytes (the public
contract's canonicalize row). Delegates to each
artifact's own encoder; never re-canonicalizes non-canonical input
(decode is the byte-verification surface).



    


    
      
        decode_blueprint(bytes, bounds \\ Bounds.maximum())

      


        Decode and fully verify a Blueprint artifact: canonical verify → registry
validation → portability scan → content-digest comparison. See
AgentBlueprintProtocol.Blueprint for the pipeline contract.



    


    
      
        decode_deployment(bytes, bounds \\ Bounds.maximum())

      


        Decode and fully verify a Deployment Manifest: the same four-stage
pipeline under the 19-member table and the :deployment_content digest
domain. See AgentBlueprintProtocol.Deployment for the pipeline and
binding-surface contracts.



    


    
      
        decode_federation_envelope(bytes, bounds \\ Bounds.maximum())

      


        Decode and fully verify a Federation TaskEnvelope: canonical verify →
the 23-member registry walk → the federation portability pass. See
AgentBlueprintProtocol.Federation for the envelope contract, the
lossy-aware state codecs, and the carrier placement laws.



    


    
      
        federation_mapping()

      


        The 23-row field-by-field A2A/MCP Tasks mapping as data (the
published table with the transport flags lives at
docs/federation-mapping.md).



    


    
      
        intersect(sources)

      


        Intersect the three bound sources (Blueprint, Deployment host_bounds,
host policy) under the protected-clamp posture — the narrowest
intersection with deny-by-default protected clamps. See
AgentBlueprintProtocol.BoundsAlgebra for the direction law, the
marker-union rule, and the clamp evidence contract.



    


    
      
        negotiate(artifact, support)

      


        Negotiate an artifact against a consumer's support posture (the evolution gate):
the revision SET, the required-core-field checks, and the extension state
machine. In a STANDALONE pass this runs immediately after canonical
verification, before any semantic read; in the composed import
(reconcile/3) the digest stage runs between canonical and negotiation
— see AgentBlueprintProtocol.Reconcile for the pinned stage order.



    


    
      
        reconcile(blueprint, deployment, inputs)

      


        The one call per import: the composed non-authorizing
pass — canonical → digest → negotiation → structure → portability →
signatures → bind → bounds, each stage reject-or-annotate, never
repair. The result is an %Evidence{} — never a decision. See
AgentBlueprintProtocol.Reconcile for the stage machinery and the
Reconcile.Inputs contract.



    


    
      
        verify_compatibility(deployment, observed)

      


        Verify the Deployment's manifest identities against the host's observed
build identities: identity-exact or error — ranges deny on both sides,
duplicates deny, unmatched manifest entries deny, extra observed
identities are evidence-neutral. The result is an %Evidence{} naming
the seven host-owned surfaces in not_verified. See
AgentBlueprintProtocol.Compatibility.



    





      


      
        Types


        


  
    
      
    
    
      failure()



        
          
        

    

  


  

      

          @type failure() :: {:error, term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      canonical_bytes(blueprint)



        
          
        

    

  


  

      

          @spec canonical_bytes(
  AgentBlueprintProtocol.Blueprint.t()
  | AgentBlueprintProtocol.Deployment.t()
  | AgentBlueprintProtocol.Federation.t()
) :: {:ok, binary()} | failure()


      


The artifact's canonical JCS bytes (the public
contract's canonicalize row). Delegates to each
artifact's own encoder; never re-canonicalizes non-canonical input
(decode is the byte-verification surface).

  



    

  
    
      
    
    
      decode_blueprint(bytes, bounds \\ Bounds.maximum())



        
          
        

    

  


  

      

          @spec decode_blueprint(binary(), AgentBlueprintProtocol.Bounds.t() | map()) ::
  {:ok, AgentBlueprintProtocol.Blueprint.t()} | failure()


      


Decode and fully verify a Blueprint artifact: canonical verify → registry
validation → portability scan → content-digest comparison. See
AgentBlueprintProtocol.Blueprint for the pipeline contract.

  



    

  
    
      
    
    
      decode_deployment(bytes, bounds \\ Bounds.maximum())



        
          
        

    

  


  

      

          @spec decode_deployment(binary(), AgentBlueprintProtocol.Bounds.t() | map()) ::
  {:ok, AgentBlueprintProtocol.Deployment.t()} | failure()


      


Decode and fully verify a Deployment Manifest: the same four-stage
pipeline under the 19-member table and the :deployment_content digest
domain. See AgentBlueprintProtocol.Deployment for the pipeline and
binding-surface contracts.

  



    

  
    
      
    
    
      decode_federation_envelope(bytes, bounds \\ Bounds.maximum())



        
          
        

    

  


  

      

          @spec decode_federation_envelope(binary(), AgentBlueprintProtocol.Bounds.t() | map()) ::
  {:ok, AgentBlueprintProtocol.Federation.t()} | failure()


      


Decode and fully verify a Federation TaskEnvelope: canonical verify →
the 23-member registry walk → the federation portability pass. See
AgentBlueprintProtocol.Federation for the envelope contract, the
lossy-aware state codecs, and the carrier placement laws.

  



  
    
      
    
    
      federation_mapping()



        
          
        

    

  


  

      

          @spec federation_mapping() :: [AgentBlueprintProtocol.Federation.Mapping.Row.t()]


      


The 23-row field-by-field A2A/MCP Tasks mapping as data (the
published table with the transport flags lives at
docs/federation-mapping.md).

  



  
    
      
    
    
      intersect(sources)



        
          
        

    

  


  

      

          @spec intersect(AgentBlueprintProtocol.BoundsAlgebra.Sources.t()) ::
  {:ok, AgentBlueprintProtocol.BoundsAlgebra.Result.t()} | failure()


      


Intersect the three bound sources (Blueprint, Deployment host_bounds,
host policy) under the protected-clamp posture — the narrowest
intersection with deny-by-default protected clamps. See
AgentBlueprintProtocol.BoundsAlgebra for the direction law, the
marker-union rule, and the clamp evidence contract.

  



  
    
      
    
    
      negotiate(artifact, support)



        
          
        

    

  


  

      

          @spec negotiate(
  AgentBlueprintProtocol.Blueprint.t() | term(),
  AgentBlueprintProtocol.Negotiation.Support.t()
) :: {:ok, AgentBlueprintProtocol.Negotiation.Outcome.t()} | failure()


      


Negotiate an artifact against a consumer's support posture (the evolution gate):
the revision SET, the required-core-field checks, and the extension state
machine. In a STANDALONE pass this runs immediately after canonical
verification, before any semantic read; in the composed import
(reconcile/3) the digest stage runs between canonical and negotiation
— see AgentBlueprintProtocol.Reconcile for the pinned stage order.

  



  
    
      
    
    
      reconcile(blueprint, deployment, inputs)



        
          
        

    

  


  

      

          @spec reconcile(
  AgentBlueprintProtocol.Blueprint.t(),
  AgentBlueprintProtocol.Deployment.t(),
  AgentBlueprintProtocol.Reconcile.Inputs.t()
) :: {:ok, AgentBlueprintProtocol.Evidence.t()} | failure()


      


The one call per import: the composed non-authorizing
pass — canonical → digest → negotiation → structure → portability →
signatures → bind → bounds, each stage reject-or-annotate, never
repair. The result is an %Evidence{} — never a decision. See
AgentBlueprintProtocol.Reconcile for the stage machinery and the
Reconcile.Inputs contract.

  



  
    
      
    
    
      verify_compatibility(deployment, observed)



        
          
        

    

  


  

      

          @spec verify_compatibility(
  AgentBlueprintProtocol.Deployment.t(),
  AgentBlueprintProtocol.Compatibility.Observed.t()
) :: {:ok, AgentBlueprintProtocol.Evidence.t()} | failure()


      


Verify the Deployment's manifest identities against the host's observed
build identities: identity-exact or error — ranges deny on both sides,
duplicates deny, unmatched manifest entries deny, extra observed
identities are evidence-neutral. The result is an %Evidence{} naming
the seven host-owned surfaces in not_verified. See
AgentBlueprintProtocol.Compatibility.

  


        

      


  

    
AgentBlueprintProtocol.Base64Url 
    



      
Strict unpadded base64url codec: the RFC 4648 §5 URL-safe alphabet with
all trailing = omitted (RFC 7515 §2 permits omission on the wire; this
protocol's wire form never carries padding, so padded input rejects).
Decoding is total over binaries and rejects, in order:
	any input carrying = anywhere — :base64url_padded;
	any character outside the URL-safe alphabet — :base64url_invalid
(RFC 4648 §3.3: non-alphabet characters MUST be rejected);
	any spelling that is not the byte-exact encoding of its own decoded
bytes — :base64url_invalid. This covers encoded lengths that are
not a whole number of octets (≡ 1 mod 4) and, per RFC 4648 §3.5,
non-canonical spellings whose pad bits are non-zero: those alias the
same bytes under a different string, and accepting one would let two
distinct digest bodies decode identically.

Canonicality is enforced the same way
AgentBlueprintProtocol.Canonicalization.verify/2 enforces canonical
JSON: decode, re-encode, require byte equality. The stdlib Base module
supplies bit assembly only — probed on this OTP, Base.url_decode64/2
alone accepts fully-padded input and non-zero pad bits, so every strict
rejection above is this module's own guard.
A pure codec — bytes in, bytes out; it never authorizes anything.

      


      
        Summary


  
    Types
  


    
      
        reason()

      


    





  
    Functions
  


    
      
        decode(input)

      


        Decode strict unpadded base64url. Never raises on binary input; errors
are value-free.



    


    
      
        encode(data)

      


        Encode data as unpadded base64url. The empty binary encodes to the
empty string (RFC 7515 §2).



    





      


      
        Types


        


  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() :: :base64url_invalid | :base64url_padded


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode(input)



        
          
        

    

  


  

      

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


      


Decode strict unpadded base64url. Never raises on binary input; errors
are value-free.

  



  
    
      
    
    
      encode(data)



        
          
        

    

  


  

      

          @spec encode(binary()) :: binary()


      


Encode data as unpadded base64url. The empty binary encodes to the
empty string (RFC 7515 §2).

  


        

      


  

    
AgentBlueprintProtocol.Blueprint 
    



      
The Blueprint artifact (base §6): an immutable, portable, inert statement
of intent, decoded and validated through the ONE generic field-registry
engine (AgentBlueprintProtocol.Registry) parameterized by this module's
18-member table.
The decode pipeline, in order, each stage fail-closed:
	Canonicalization.verify/2 on the received bytes — a non-canonical
spelling of a byte-identical value denies :non_canonical_bytes BEFORE
any semantic read or digest comparison (the canonicality
obligation: digests are computed only over exact received bytes, and a
re-encode-then-digest shortcut must fail this gate, never
verify_content).
	AgentBlueprintProtocol.Registry.validate/2 against table/0 — closed world
(:unknown_member), required members, tag-strict integer typing (the
The window-float deny: {:float, f} in an integer-typed core field is
:invalid_type here, because only this layer sees the decoder tag the
wire cannot carry), enums, cardinalities, and the per-member custom
checks (bounded schemas via Schema, signature envelopes via
Signature, the extension envelope, the assertion operands).
	The portability scan (Portability) — full scan over the open regions
(extension bodies, bounded-schema documents), value-shape scan over
every other string including signature key_id, :forbidden_portable_value.
	The content-digest comparison — Digest.verify_content/3 over the
canonical bytes of the covered members (everything except
content_digest, signatures, attestations), :digest_mismatch on
divergence.

from_value/1 runs stages 2-3 without canonicality (there are no bytes):
structure only, for values that came from verify-ed bytes or for
producer-side composition — verify_content_digest/1 is the integrity
half and must be called separately for the compose-then-verify flow.
to_value/1 is the identity on the held tagged value, so
decode → to_value → encode is a byte-exact fixed point (the
quarantine round-trip depends on it).
A Blueprint is an inert description: decoding one never authorizes an operation.

      


      
        Summary


  
    Types
  


    
      
        reason()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        canonical_bytes(blueprint)

      


        The canonical bytes of the whole artifact.



    


    
      
        content_digest(blueprint)

      


        The honest content digest over the covered members' canonical bytes.



    


    
      
        decode(binary, bounds \\ Bounds.maximum())

      


        Decode and fully verify artifact bytes: canonical verify → registry
validation → portability scan → content-digest comparison. Total and
never-raising.



    


    
      
        digest_covered?(member_name)

      


        Whether member_name (a wire-level member name) is digest-covered.



    


    
      
        digest_input(blueprint)

      


        The digest input: the artifact minus the three evidence members (§8.2).



    


    
      
        from_value(value, opts \\ %{})

      


        Validate an already-decoded tagged value (stages 2-3; no canonicality —
there are no bytes, so the canonicality ordering obligation does not apply here).
For values that came from verify-ed bytes, follow with
verify_content_digest/1.



    


    
      
        table()

      


        The 18-member field registry (base §6): data for the generic engine. Field
order is the engine's precedence anchor for table-order stages.



    


    
      
        to_value(blueprint)

      


        The held tagged value — the identity, so the round-trip is byte-exact.



    


    
      
        verify_content_digest(blueprint)

      


        Compare the declared content_digest member against the recomputed
digest over the exact received (verified) bytes' canonical form:
:digest_mismatch on divergence.



    





      


      
        Types


        


  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() :: AgentBlueprintProtocol.Registry.reason()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Blueprint{
  value: AgentBlueprintProtocol.Json.value()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      canonical_bytes(blueprint)



        
          
        

    

  


  

      

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


      


The canonical bytes of the whole artifact.

  



  
    
      
    
    
      content_digest(blueprint)



        
          
        

    

  


  

      

          @spec content_digest(t()) :: AgentBlueprintProtocol.Digest.t() | {:error, reason()}


      


The honest content digest over the covered members' canonical bytes.

  



    

  
    
      
    
    
      decode(binary, bounds \\ Bounds.maximum())



        
          
        

    

  


  

      

          @spec decode(binary(), AgentBlueprintProtocol.Bounds.t() | map()) ::
  {:ok, t()} | {:error, reason()}


      


Decode and fully verify artifact bytes: canonical verify → registry
validation → portability scan → content-digest comparison. Total and
never-raising.

  



  
    
      
    
    
      digest_covered?(member_name)



        
          
        

    

  


  

      

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


      


Whether member_name (a wire-level member name) is digest-covered.

  



  
    
      
    
    
      digest_input(blueprint)



        
          
        

    

  


  

      

          @spec digest_input(t()) :: AgentBlueprintProtocol.Json.value()


      


The digest input: the artifact minus the three evidence members (§8.2).

  



    

  
    
      
    
    
      from_value(value, opts \\ %{})



        
          
        

    

  


  

      

          @spec from_value(AgentBlueprintProtocol.Json.value(), map()) ::
  {:ok, t()} | {:error, reason()}


      


Validate an already-decoded tagged value (stages 2-3; no canonicality —
there are no bytes, so the canonicality ordering obligation does not apply here).
For values that came from verify-ed bytes, follow with
verify_content_digest/1.
opts carries :authored_extensions — namespaces whose critical bodies
negotiation validated against a digest-pinned host schema. Those
bodies are the legitimate channel for encoded content and SKIP the
portability value-shape heuristics entirely (mixed-case encoded blobs
are the channel's payload — the authored posture alone would still deny
them): their controls are the digest-pinned schema validation and the
reserved-semantics denylist, both at negotiation. The default ([])
keeps the strict posture everywhere.

  



  
    
      
    
    
      table()



        
          
        

    

  


  

      

          @spec table() :: [AgentBlueprintProtocol.Registry.spec()]


      


The 18-member field registry (base §6): data for the generic engine. Field
order is the engine's precedence anchor for table-order stages.

  



  
    
      
    
    
      to_value(blueprint)



        
          
        

    

  


  

      

          @spec to_value(t()) :: AgentBlueprintProtocol.Json.value()


      


The held tagged value — the identity, so the round-trip is byte-exact.

  



  
    
      
    
    
      verify_content_digest(blueprint)



        
          
        

    

  


  

      

          @spec verify_content_digest(t()) :: :ok | {:error, reason()}


      


Compare the declared content_digest member against the recomputed
digest over the exact received (verified) bytes' canonical form:
:digest_mismatch on divergence.

  


        

      


  

    
AgentBlueprintProtocol.Bounds 
    



      
Parse ceilings for the bounded JSON decoder — resource-exhaustion guards,
distinct from the eight operational ceilings an artifact declares.
Every field is a positive integer. maximum/0 is the immutable profile
ceiling. new/1 derives a tighter profile: an override may only lower a
field, never raise it, so a portable input can never widen a host's parse
limits.
	field	meaning
	bytes	maximum total input size
	depth	maximum structural nesting
	members	maximum members in one object
	items	maximum items in one array
	nodes	maximum total value nodes
	string	maximum byte length of one string value
	key	maximum byte length of one object key
	number_lexeme	maximum byte length of one number's source lexeme

Parse ceilings are decoder limits — the profile authorizes nothing.

      


      
        Summary


  
    Types
  


    
      
        error()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        coerce(bounds)

      


        Validate and normalize a Bounds struct, or build one from an overrides map.



    


    
      
        maximum()

      


        The immutable profile maxima.



    


    
      
        new(overrides)

      


        A tighter profile from overrides. Each override key must be known and its
value a positive integer no greater than the corresponding maximum
(tighten-only). Omitted fields keep their maximum.



    





      


      
        Types


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() :: :unknown_bound | {:ceiling, atom()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Bounds{
  bytes: pos_integer(),
  depth: pos_integer(),
  items: pos_integer(),
  key: pos_integer(),
  members: pos_integer(),
  nodes: pos_integer(),
  number_lexeme: pos_integer(),
  string: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      coerce(bounds)



        
          
        

    

  


  

      

          @spec coerce(t() | map()) :: {:ok, t()} | {:error, error()}


      


Validate and normalize a Bounds struct, or build one from an overrides map.
A struct is re-validated field-by-field, not trusted: a directly-constructed
%Bounds{} carrying a super-maximum (or non-positive) ceiling is rejected, so
the tighten-only invariant holds no matter how the struct was made.

  



  
    
      
    
    
      maximum()



        
          
        

    

  


  

      

          @spec maximum() :: t()


      


The immutable profile maxima.

  



  
    
      
    
    
      new(overrides)



        
          
        

    

  


  

      

          @spec new(map()) :: {:ok, t()} | {:error, error()}


      


A tighter profile from overrides. Each override key must be known and its
value a positive integer no greater than the corresponding maximum
(tighten-only). Omitted fields keep their maximum.

  


        

      


  

    
AgentBlueprintProtocol.BoundsAlgebra 
    



      
The bounds algebra: the pointwise narrowest intersection of the
Blueprint's declared bounds, the Deployment Manifest's host_bounds, and
the host's live policy, over the closed 13-bound vocabulary.
Distinct from parse bounds: AgentBlueprintProtocol.Bounds are
tighten-only decoder ceilings and are never intersection inputs (the
two families are never conflated).
The direction law
"Narrowest" is taken in each family's own narrowness order: for the scope families (classification, disclosure) a
lower ceiling is narrower, so the meet is the written-order minimum; for
the obligation families (authority, approval, effect impact) the STRICTER
value is narrower, so the meet is the strictest value. Classification
markers ({pci, phi}) are retained regulatory obligations: the
effective marker set is the UNION of the sources' sets — dropping a
marker silently disables regulated-data handling and is the widening the
mutation gate names.
Posture
A protected narrowing never happens silently. Under the default :deny
posture it denies with :protected_bound_clamp_denied carrying the
field/requested/effective triple; under :acknowledge it clamps and
ALWAYS emits acknowledged: true evidence. Because decoded artifacts
lift marker sets empty and the Blueprint derives disclosure_ceiling as
:full (it declares no disclosure member), a host asserting any marker
or any sub-full disclosure policy narrows a protected bound on every
import — a regulated or disclosure-limiting host therefore runs the
:acknowledge posture and records every narrowing. That is the designed
default, not a defect.
Lifters
from_blueprint/1 derives the Blueprint side totally: the operational
eight from its ceilings member; classification as the WIDEST across all
five declaration sites (top-level, both port arrays, output_contract,
capability_requirements); approval/authority as the strictest claim
across capabilities (empty array → :none); effect impact as the
strictest across capabilities and effect intents (empty → :ordinary);
disclosure as :full, the identity element for the meet — the Blueprint
makes no disclosure claim, so the deployment and host policies govern,
and this derivation is a total function over the artifact's members, not
a missing-source default. from_deployment/1 lifts the host_bounds
member only: model_policy ceilings are the deployment-local model
policy (not intersection inputs) and data_bindings classification is
per-dataset metadata checked against the effective bound by the composed
import.
The algebra computes facts; it never authorizes an operation.

      


      
        Summary


  
    Functions
  


    
      
        from_blueprint(arg1)

      


        Lift a Blueprint's declared bounds. Present members validate
(:bound_value_invalid); the derived envelope is total over the current
registry; an absent ceilings/classification member lifts absent
(totality is intersect/1's demand, never a default here).



    


    
      
        from_deployment(arg1)

      


        Lift a Deployment's host_bounds member (the intersection's middle term,
the Deployment table's row 13 — model_policy and data_bindings are not inputs).



    


    
      
        intersect(sources)

      


        Intersect the three sources: per-bound validation, totality (all three
total over the 13 — an operational absence denies :missing_ceiling, a
protected absence :bound_source_missing), the within-currency cost
rule, then the pointwise narrowest meet. Operational narrowings emit
unacknowledged evidence; a protected narrowing denies under :deny
(carrying the triple) or clamps with acknowledged: true under
:acknowledge. Clamps are emitted in the name-sorted vocabulary order.



    


    
      
        widens?(arg1, arg2)

      


        true iff a (an effective set) widens b (e.g. the host policy) on
any bound — per family, classification ordered lexicographically
(ordinal, then marker strict subset at equal ordinals). Fail-closed: a
bound missing from either set, or an incomparable money pair, is true
(non-widening cannot be proven).



    





      


      
        Functions


        


  
    
      
    
    
      from_blueprint(arg1)



        
          
        

    

  


  

      

          @spec from_blueprint(AgentBlueprintProtocol.Blueprint.t()) ::
  {:ok, AgentBlueprintProtocol.BoundsAlgebra.BoundSet.t()}
  | {:error, AgentBlueprintProtocol.Error.t()}


      


Lift a Blueprint's declared bounds. Present members validate
(:bound_value_invalid); the derived envelope is total over the current
registry; an absent ceilings/classification member lifts absent
(totality is intersect/1's demand, never a default here).

  



  
    
      
    
    
      from_deployment(arg1)



        
          
        

    

  


  

      

          @spec from_deployment(AgentBlueprintProtocol.Deployment.t()) ::
  {:ok, AgentBlueprintProtocol.BoundsAlgebra.BoundSet.t()}
  | {:error, AgentBlueprintProtocol.Error.t()}


      


Lift a Deployment's host_bounds member (the intersection's middle term,
the Deployment table's row 13 — model_policy and data_bindings are not inputs).

  



  
    
      
    
    
      intersect(sources)



        
          
        

    

  


  

      

          @spec intersect(AgentBlueprintProtocol.BoundsAlgebra.Sources.t()) ::
  {:ok, AgentBlueprintProtocol.BoundsAlgebra.Result.t()}
  | {:error, AgentBlueprintProtocol.Error.t()}


      


Intersect the three sources: per-bound validation, totality (all three
total over the 13 — an operational absence denies :missing_ceiling, a
protected absence :bound_source_missing), the within-currency cost
rule, then the pointwise narrowest meet. Operational narrowings emit
unacknowledged evidence; a protected narrowing denies under :deny
(carrying the triple) or clamps with acknowledged: true under
:acknowledge. Clamps are emitted in the name-sorted vocabulary order.

  



  
    
      
    
    
      widens?(arg1, arg2)



        
          
        

    

  


  

      

          @spec widens?(
  AgentBlueprintProtocol.BoundsAlgebra.BoundSet.t(),
  AgentBlueprintProtocol.BoundsAlgebra.BoundSet.t()
) :: boolean()


      


true iff a (an effective set) widens b (e.g. the host policy) on
any bound — per family, classification ordered lexicographically
(ordinal, then marker strict subset at equal ordinals). Fail-closed: a
bound missing from either set, or an incomparable money pair, is true
(non-widening cannot be proven).

  


        

      


  

    
AgentBlueprintProtocol.BoundsAlgebra.Bound 
    



      
One named bound: name from the closed 13, class (:operational /
:protected), unit (:count | :millisecond | :token | :money | :ordinal), and the family's value shape.
A bound is data about limits and carries no authority.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        narrower(arg1, arg2)

      


        Direction-encoded narrowness: true iff a is strictly
narrower than b in the bound family's own order. Total and
never-raising: values of different bound names, or a pair the family
cannot order (e.g. cross-currency money), are false. Classification
is ordered lexicographically — ordinal first, then marker strict
superset at equal ordinals.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.BoundsAlgebra.Bound{
  class: :operational | :protected,
  name: atom(),
  unit: :count | :millisecond | :token | :money | :ordinal,
  value: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      narrower(arg1, arg2)



        
          
        

    

  


  

      

          @spec narrower(t(), t()) :: boolean()


      


Direction-encoded narrowness: true iff a is strictly
narrower than b in the bound family's own order. Total and
never-raising: values of different bound names, or a pair the family
cannot order (e.g. cross-currency money), are false. Classification
is ordered lexicographically — ordinal first, then marker strict
superset at equal ordinals.

  


        

      


  

    
AgentBlueprintProtocol.BoundsAlgebra.BoundSet 
    



      
A (possibly partial) set of the closed 13. Construction validates every
PRESENT name and value (:bound_unknown / :bound_value_invalid);
totality — all thirteen present — is demanded of all three sources at
intersect/1 time, never defaulted, because an implicit default is the
silent-widening hole.
A bound set is data about limits and carries no authority.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        fetch(arg1, name)

      


        Fetch one bound. :error when absent.



    


    
      
        names()

      


        The closed 13-name vocabulary, name-sorted (the clamps order, pinned for the second-language verifier).



    


    
      
        new(map)

      


        Validate and construct from a plain map. Unknown names deny
:bound_unknown; off-lattice or non-positive values deny
:bound_value_invalid. Absent names are simply absent.



    


    
      
        to_map(arg1)

      


        The plain name-to-value map (rebuild a set via new/1).



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.BoundsAlgebra.BoundSet{
  bounds: %{optional(atom()) => AgentBlueprintProtocol.BoundsAlgebra.Bound.t()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      fetch(arg1, name)



        
          
        

    

  


  

      

          @spec fetch(t(), atom()) ::
  {:ok, AgentBlueprintProtocol.BoundsAlgebra.Bound.t()} | :error


      


Fetch one bound. :error when absent.

  



  
    
      
    
    
      names()



        
          
        

    

  


  

      

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


      


The closed 13-name vocabulary, name-sorted (the clamps order, pinned for the second-language verifier).

  



  
    
      
    
    
      new(map)



        
          
        

    

  


  

      

          @spec new(%{optional(atom()) => term()}) ::
  {:ok, t()} | {:error, AgentBlueprintProtocol.Error.t()}


      


Validate and construct from a plain map. Unknown names deny
:bound_unknown; off-lattice or non-positive values deny
:bound_value_invalid. Absent names are simply absent.

  



  
    
      
    
    
      to_map(arg1)



        
          
        

    

  


  

      

          @spec to_map(t()) ::
  {:ok, %{optional(atom()) => term()}}
  | {:error, AgentBlueprintProtocol.Error.t()}


      


The plain name-to-value map (rebuild a set via new/1).

  


        

      


  

    
AgentBlueprintProtocol.BoundsAlgebra.ClampEvidence 
    



      
The typed evidence of one permitted narrowing (base §Evolution
:155-156): the field, its class and unit, the requested and effective
values, the source that produced the effective value (a Deployment or
host term, never a tenant or principal), and whether the host
acknowledged a protected clamp.
Clamp evidence is a record of narrowing, not a decision.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.BoundsAlgebra.ClampEvidence{
  acknowledged: boolean(),
  class: :operational | :protected,
  effective: term(),
  field: atom(),
  requested: term(),
  source: :deployment | :host,
  unit: :count | :millisecond | :token | :money | :ordinal
}


      



  


        

      


  

    
AgentBlueprintProtocol.BoundsAlgebra.Result 
    



      
The effective set plus the clamp evidence list (name-sorted). The
result records what the bounds imply; it is not a decision.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.BoundsAlgebra.Result{
  clamps: [AgentBlueprintProtocol.BoundsAlgebra.ClampEvidence.t()],
  effective: AgentBlueprintProtocol.BoundsAlgebra.BoundSet.t()
}


      



  


        

      


  

    
AgentBlueprintProtocol.BoundsAlgebra.Sources 
    



      
The three intersection sources plus the protected-clamp posture
(default :deny). Intersection inputs are host-supplied facts that
carry no authority.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.BoundsAlgebra.Sources{
  blueprint: AgentBlueprintProtocol.BoundsAlgebra.BoundSet.t(),
  deployment: AgentBlueprintProtocol.BoundsAlgebra.BoundSet.t(),
  host: AgentBlueprintProtocol.BoundsAlgebra.BoundSet.t(),
  protected_clamp: :deny | :acknowledge
}


      



  


        

      


  

    
AgentBlueprintProtocol.Canonicalization 
    



      
RFC 8785 JSON Canonicalization Scheme over the closed tagged algebra
produced by AgentBlueprintProtocol.Json.
This is the package's one and only encoder: object members are sorted by
UTF-16 code unit (sort_key/1), strings use the §3.2.2.2 escape set, and
floats serialize exactly as ECMAScript §7.1.12.1 (including the Note 2
shortest round-trip rule) — digits from :erlang.float_to_binary/2 with
[:short], notation re-formatted per ECMA-262. Output is UTF-8 with no
whitespace between tokens.
Fail-closed guards on the encode path (a value can reach the encoder
without ever passing the decoder): invalid UTF-8 and lone surrogates deny
with :invalid_encoding; duplicate object names deny with
:duplicate_member; a directly-constructed tagged integer above the
I-JSON bound ±(2^53−1) denies with :integer_magnitude — decode can no
longer produce one (the integer window float-tags above-bound lexemes), but a
hand-built value still fails closed so the package never emits bytes an
ECMAScript peer would serialize differently. The
runtime cannot materialize NaN or ±Infinity floats (arithmetic raises,
parsing and the external term format reject them), so no non-finite value
can reach this module on a stock BEAM.
verify/2 enforces the interchange contract: bytes are canonical only if
decode followed by re-encode reproduces them exactly; anything else
(whitespace, member reordering, needless escapes, non-ES6 number lexemes)
is {:error, :non_canonical_bytes}. Digests are computed over exactly
these verified bytes by the digest layer.
The decoder's integer window (the integer-window amendment, 2026-08-21) closes the
former encode/verify asymmetry: a pure-digit lexeme above ±(2^53−1)
decodes as {:float, f} iff number/1 reproduces it, so canonical
pure-digit output for integral floats from 2^53 up to 10^21 (e.g.
9007199254740992, 295147905179352830000 — RFC 8785 Appendix B) now
round-trips through decode and verify/2. Above-bound lexemes that are
not a double's canonical ES6 spelling deny decode with
:number_not_double_expressible, which verify/2 passes through.
Errors are value-free: a reason names a category, never the offending
bytes or values.
Canonical bytes are a serialization fact — encoding never authorizes anything.

      


      
        Summary


  
    Types
  


    
      
        reason()

      


    





  
    Functions
  


    
      
        encode(value, bounds \\ Bounds.maximum())

      


        Encode value (the tagged algebra) to RFC 8785 canonical JSON under
bounds (a Bounds struct or tighten-only overrides, defaulting to the
profile maxima). The bytes ceiling bounds the OUTPUT size.



    


    
      
        number(f)

      


        Serialize float per ECMA-262 §7.1.12.1 (Note 2 included): -0.0 is
"0", integral values below 10^21 print as integers, 1e+21 and beyond
(and below 10^-6) use exponential notation.



    


    
      
        sort_key(name)

      


        The RFC 8785 §3.2.3 member sort key: name as big-endian UTF-16 code
units. Erlang binary order over these keys is exactly the RFC's unsigned
code-unit comparison, shorter-prefix-first. name must be valid UTF-8.



    


    
      
        verify(input, bounds \\ Bounds.maximum())

      


        Verify that input is already in canonical form: decode under bounds,
re-encode, and require byte equality. Returns the decoded value on
success, {:error, :non_canonical_bytes} on any mismatch, and passes
decoder errors through unchanged (so every Json decode reason —
:number_not_double_expressible included — can surface here).



    





      


      
        Types


        


  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :non_canonical_bytes
  | :integer_magnitude
  | AgentBlueprintProtocol.Json.reason()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      encode(value, bounds \\ Bounds.maximum())



        
          
        

    

  


  

      

          @spec encode(
  AgentBlueprintProtocol.Json.value(),
  AgentBlueprintProtocol.Bounds.t() | map()
) ::
  {:ok, binary()} | {:error, reason()}


      


Encode value (the tagged algebra) to RFC 8785 canonical JSON under
bounds (a Bounds struct or tighten-only overrides, defaulting to the
profile maxima). The bytes ceiling bounds the OUTPUT size.

  



  
    
      
    
    
      number(f)



        
          
        

    

  


  

      

          @spec number(float()) :: {:ok, binary()}


      


Serialize float per ECMA-262 §7.1.12.1 (Note 2 included): -0.0 is
"0", integral values below 10^21 print as integers, 1e+21 and beyond
(and below 10^-6) use exponential notation.

  



  
    
      
    
    
      sort_key(name)



        
          
        

    

  


  

      

          @spec sort_key(binary()) :: binary()


      


The RFC 8785 §3.2.3 member sort key: name as big-endian UTF-16 code
units. Erlang binary order over these keys is exactly the RFC's unsigned
code-unit comparison, shorter-prefix-first. name must be valid UTF-8.

  



    

  
    
      
    
    
      verify(input, bounds \\ Bounds.maximum())



        
          
        

    

  


  

      

          @spec verify(binary(), AgentBlueprintProtocol.Bounds.t() | map()) ::
  {:ok, AgentBlueprintProtocol.Json.value()} | {:error, reason()}


      


Verify that input is already in canonical form: decode under bounds,
re-encode, and require byte equality. Returns the decoded value on
success, {:error, :non_canonical_bytes} on any mismatch, and passes
decoder errors through unchanged (so every Json decode reason —
:number_not_double_expressible included — can surface here).

  


        

      


  

    
AgentBlueprintProtocol.Compatibility 
    



      
The compatibility surface : identity-exact or
error. A manifest identity — one build_identities member entry — is
matched only by an observed identity carrying the EXACT
(kind, name, version, digest) tuple. Version ranges deny
:compatibility_identity_inexact on BOTH sides (a range is malformed,
never silently unmatchable — the manifest side is decode-checked through
the registry table; verify/2 re-asserts it for struct-bypassed inputs,
the structural-bypass rim lesson, and checks the host-built observed side, which
never passes a decoder).
A manifest identity with no exact observed counterpart denies
:compatibility_entry_missing. Two observed candidates for one
manifest identity — including byte-identical duplicates, a repeated
observation is the defect, not a dedup case — deny
:compatibility_duplicate_entry; so does a duplicated name in a
struct-bypassed manifest (decode denies it through unique_by).
Observed identities the manifest does not name are evidence-neutral:
the host's wider surface is not this manifest's concern, and no check
entry or denial exists for them.
Subjects are schema-derived paths (["build_identities", i] for
manifest entries, ["identities", i] for observed ones) — never input
values.
Compatibility verification reports identity facts; it never authorizes execution.

      


      
        Summary


  
    Functions
  


    
      
        exact?(identity)

      


        true when the identity's version is an exact spelling — false for
any range expression (*, latest, x/X segments, comparator or
tilde vocabulary, charset violations). Total over junk input: any
non-conforming shape answers false, never raises. This is the public
binary-level predicate; the decode-side registry check applies the same
rule to manifest entries (their agreement is pinned by test).



    


    
      
        verify(deployment, arg2)

      


        Verify every manifest identity against the observed identities:
identity-exact matching, one %{surface: :compatibility} check per
manifest identity (detail = the matched observed Digest), the seven
host-owned atoms in not_verified. Denies per the moduledoc; every
malformed input shape denies typed.



    





      


      
        Functions


        


  
    
      
    
    
      exact?(identity)



        
          
        

    

  


  

      

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


      


true when the identity's version is an exact spelling — false for
any range expression (*, latest, x/X segments, comparator or
tilde vocabulary, charset violations). Total over junk input: any
non-conforming shape answers false, never raises. This is the public
binary-level predicate; the decode-side registry check applies the same
rule to manifest entries (their agreement is pinned by test).

  



  
    
      
    
    
      verify(deployment, arg2)



        
          
        

    

  


  

      

          @spec verify(
  AgentBlueprintProtocol.Deployment.t(),
  AgentBlueprintProtocol.Compatibility.Observed.t()
) ::
  {:ok, AgentBlueprintProtocol.Evidence.t()}
  | {:error, AgentBlueprintProtocol.Error.t()}


      


Verify every manifest identity against the observed identities:
identity-exact matching, one %{surface: :compatibility} check per
manifest identity (detail = the matched observed Digest), the seven
host-owned atoms in not_verified. Denies per the moduledoc; every
malformed input shape denies typed.

  


        

      


  

    
AgentBlueprintProtocol.Compatibility.Observed 
    



      
The host's observed build identities: what the environment actually
resolved. Host-built (never decoded), so verify/2 type-checks the
list itself.
Observed identities are host-supplied facts that carry no authority.

      


      
        Summary


  
    Types
  


    
      
        identity()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      identity()



        
          
        

    

  


  

      

          @type identity() :: %{
  kind: binary(),
  name: binary(),
  version: binary(),
  digest: binary()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Compatibility.Observed{identities: [identity()]}


      



  


        

      


  

    
AgentBlueprintProtocol.Conformance.Cli 
    



      
The conformance CLI : --corpus <dir> is REQUIRED
— no default, so a vacuous run is impossible — and the exit status is the
agreement verdict:
	0 complete agreement;
	1 any disagreement;
	2 usage error or corpus integrity failure.

This module and its Main entry are the ONLY filesystem touchers in the
package (the no_file_access architecture gate carves out exactly these
beams). Everything downstream of reading the directory is the pure
loader/runner/report.
The CLI reports conformance facts; it never authorizes anything.
The CLI reports conformance facts; it never authorizes anything.

      


      
        Summary


  
    Functions
  


    
      
        run(argv)

      


        Runs the CLI over argv. Returns the exit status (never halts — the
escript entry owns System.halt/1).



    





      


      
        Functions


        


  
    
      
    
    
      run(argv)



        
          
        

    

  


  

      

          @spec run([binary()]) :: 0 | 1 | 2


      


Runs the CLI over argv. Returns the exit status (never halts — the
escript entry owns System.halt/1).

  


        

      


  

    
AgentBlueprintProtocol.Conformance.Cli.Main 
    



      
The escript entry: the one place the package halts the VM. Delegates to
AgentBlueprintProtocol.Conformance.Cli.run/1 for everything else — argv
parsing, corpus loading, execution, and the report are all tested pure
surfaces there.
The escript entry reports conformance facts; it never authorizes anything.

      


      
        Summary


  
    Functions
  


    
      
        main(argv)

      


    





      


      
        Functions


        


  
    
      
    
    
      main(argv)



        
          
        

    

  


  

      

          @spec main([binary()]) :: no_return()


      



  


        

      


  

    
AgentBlueprintProtocol.Conformance.Corpus 
    



      
The pure conformance-corpus loader and integrity verifier:
load/1 takes %{path => binary} and performs no I/O — only
the CLI touches the filesystem.
Every failure is a typed %Error{} from the conformance-corpus group,
value-free (subjects name the corpus's own members, never offending
content). The check→code mapping is total over the pipeline:
	check	code
	index absent/undecodable/bad structure/non-canonical bytes/corpus_digest or registry_digest mismatch	:corpus_index_invalid
	case file undecodable/wrong shape; case-level structure incl. malformed tamper, missing base, verbatim ≠ derived, lying raw_file reference	:corpus_case_invalid
	per-file SHA-256 ≠ index	:corpus_hash_mismatch
	file-set inequality (either direction)	:corpus_file_set_mismatch
	case-id repeat or non-binary	:corpus_case_id_duplicate
	per-file or total count disagreement	:corpus_count_mismatch
	applicability shape / required-cell / observed-count failure	:corpus_applicability_incomplete
	zero cases total	:corpus_empty

Applicability totality is enforced against the COMPILED-IN floor (floor/0,
the protocol's pinned 16×29 table), not merely the index's self-consistency —
an all-n_a corpus cannot load. A required cell's declared count must EQUAL
the observed executed count (over-counting reds too); an n_a cell carries
{"n_a" => reason} with a non-empty reason and zero executed cases.
Corpus identity is corpus_digest (
Digest.hash(:corpus_index, JCS(index minus corpus_digest))), recomputed
at load and compared — a carried-but-unverified digest would be decorative.
The index file itself must BE canonical bytes. registry_digest binds the
corpus to the extension-registry state: extension verdicts depend on WHAT
is registered, so corpus-registry drift must red, not silently flip cases.
.raw sidecars are hash-bound (per-file SHA in the index + the referring
case's own reference hash) and carried as opaque binaries — never parsed.
Corpus loading and integrity are facts about test data — the loader carries no authority.
Corpus loading and integrity are facts about test data — the loader carries no authority.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        classes()

      


        The 29 case classes.



    


    
      
        floor()

      


        The compiled-in floor: per surface, the required-class list and the
falsifiable n_a reason covering its complement. The loader enforces the
index against THIS table — totality is falsifiable against the design
commitment, not merely self-consistent.



    


    
      
        load(map)

      


        Loads and integrity-verifies a %{path => binary} corpus map.



    


    
      
        surfaces()

      


        The 16 floor surfaces (the protocol's pinned applicability floor).



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Conformance.Corpus{
  case_ids: MapSet.t(binary()),
  cases: [{binary(), [map()]}],
  data: %{required(binary()) => term()},
  identity: binary(),
  index: map(),
  index_bytes: binary(),
  raws: %{required(binary()) => binary()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      classes()



        
          
        

    

  


  

      

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


      


The 29 case classes.

  



  
    
      
    
    
      floor()



        
          
        

    

  


  

      

          @spec floor() :: %{required(binary()) => %{required: [binary()], n_a: binary()}}


      


The compiled-in floor: per surface, the required-class list and the
falsifiable n_a reason covering its complement. The loader enforces the
index against THIS table — totality is falsifiable against the design
commitment, not merely self-consistent.

  



  
    
      
    
    
      load(map)



        
          
        

    

  


  

      

          @spec load(%{required(binary()) => binary()}) ::
  {:ok, t()} | {:error, AgentBlueprintProtocol.Error.t()}


      


Loads and integrity-verifies a %{path => binary} corpus map.

  



  
    
      
    
    
      surfaces()



        
          
        

    

  


  

      

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


      


The 16 floor surfaces (the protocol's pinned applicability floor).

  


        

      


  

    
AgentBlueprintProtocol.Conformance.Report 
    



      
The pure report builder over a loaded corpus and runner results: overall
agreement, exit status, counts.
Refuses vacuous green: agreement requires total > 0 AND zero
disagreements — an empty-but-valid corpus must never verify anything.
(The loader's :corpus_empty denial is the first refusal; this floor is
the second, independent one.)
to_bytes/2 emits deterministic JCS-canonical bytes through the package's
own Canonicalization (one canonicalizer, no second encoder) and binds
the run to the exact corpus loaded via its recomputed identity — two runs
over two different corpora can never produce identical report bytes.
The report states what the corpus agreed; it is not a decision.
The report states what the corpus agreed; it is not a decision.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        build(corpus, results)

      


        Builds the agreement report from the loaded corpus and runner results.



    


    
      
        to_bytes(corpus, results)

      


        Emits deterministic JCS-canonical report bytes, identity-bound.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Conformance.Report{
  agreed: non_neg_integer(),
  agreement: boolean(),
  disagreed: non_neg_integer(),
  exit_status: 0 | 1,
  total: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      build(corpus, results)



        
          
        

    

  


  

      

          @spec build(AgentBlueprintProtocol.Conformance.Corpus.t(), [
  {binary(), [%{case_id: binary(), agree: boolean()}]}
]) :: t()


      


Builds the agreement report from the loaded corpus and runner results.

  



  
    
      
    
    
      to_bytes(corpus, results)



        
          
        

    

  


  

      

          @spec to_bytes(AgentBlueprintProtocol.Conformance.Corpus.t(), [
  {binary(), [%{case_id: binary(), agree: boolean()}]}
]) :: {:ok, binary()} | {:error, term()}


      


Emits deterministic JCS-canonical report bytes, identity-bound.

  


        

      


  

    
AgentBlueprintProtocol.Conformance.Runner 
    



      
The pure case executor over a loaded corpus: dispatches each
case against the package's PUBLIC module surface — the runner adds no
protocol capability of its own — and compares the result to the case's
expectation.
Expectations are CODE-LEVEL and shape-agnostic: an invalid case names the
expected error code ("ceiling:<key>" renders the parameterized family),
and every failure — bare atom or %Error{} — projects to the same code
string before comparison. A valid case names per-surface projection fields;
byte-bearing projections compare by base64url fallback (the expected value
decodes to the actual bytes).
The federation.decode surface includes the carrier/state codecs (the
settled ruling: federation_state_unmappable is emitted by the codecs, not
by envelope decode). The extension.resolve surface runs Negotiation's
extension region walk over minimal artifact values — that walk is where
every extension-class code is emitted on the live substrate.
The runner executes corpus cases and reports outcomes; it never authorizes anything.
The runner executes corpus cases and reports outcomes; it never authorizes anything.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    





  
    Functions
  


    
      
        execute(case_obj, data, raws)

      


        Executes one case and returns {actual, agree?} — the same dispatch and
agreement machinery run/1 uses. Tooling surface (the corpus generator,
the second-language mirror's cross-checks); hosts use run/1.



    


    
      
        run(corpus)

      


        Executes every loaded case; %{case_id, agree} per case, per file.
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      result()



        
          
        

    

  


  

      

          @type result() :: %{case_id: binary(), agree: boolean()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      execute(case_obj, data, raws)



        
          
        

    

  


  

      

          @spec execute(map(), map(), map()) :: {term(), boolean()}


      


Executes one case and returns {actual, agree?} — the same dispatch and
agreement machinery run/1 uses. Tooling surface (the corpus generator,
the second-language mirror's cross-checks); hosts use run/1.

  



  
    
      
    
    
      run(corpus)



        
          
        

    

  


  

      

          @spec run(AgentBlueprintProtocol.Conformance.Corpus.t()) :: [{binary(), [result()]}]


      


Executes every loaded case; %{case_id, agree} per case, per file.

  


        

      


  

    
AgentBlueprintProtocol.Deployment 
    



      
The Deployment Manifest artifact (base §7, re-derived 2026-08-22): binds
exactly ONE Blueprint release digest to one local environment — portable
as a shape, resolved values local. Decoded and validated through the ONE
generic field-registry engine (AgentBlueprintProtocol.Registry)
parameterized by this module's 19-member table : the table, the
scan's open regions, and the digest domain are the only deltas from the
Blueprint pipeline.
The decode pipeline, in order, each stage fail-closed:
	Canonicalization.verify/2 — non-canonical spellings deny
:non_canonical_bytes before any semantic read (the canonicality ordering).
	AgentBlueprintProtocol.Registry.validate/2 against table/0 — closed world
(:unknown_member), 16 required members, tag-strict integer typing,
enums, cardinalities (tool_bindings ≤ 128, data_bindings ≤ 64,
build_identities ≥ 1 and ≤ 128 — an empty identity manifest pins
nothing and is the silent-fallback space the base red case names), the
exact-only build-identity versions (:compatibility_identity_inexact
on any range vocabulary), and the per-member custom checks (tagged
digests, Z-form timestamps, the lifecycle temporal rules
:lifecycle_state_invalid, the as_of total rule).
	The portability scan — extension bodies and eligibility expressions
are the open regions (Portability.scan / scan_authored); every
other string position — including every adapter_identity and
profile_identity — is value-shape scanned strict: a network URI, PEM
armour, a JWS shape, or raw-key entropy denies
:forbidden_portable_value (the base's never-portable list, red in
deployment positions).
	The content-digest comparison over the covered members' canonical
bytes under the :deployment_content domain — everything except
deployment_digest, signatures, attestations.

The binding surface
binds?/2 is digest equality AND NOTHING ELSE (base §7's binding rule):
the declared release digest against the paired Blueprint's RECOMPUTED
content digest — never the declared member — via constant-time compare.
Total over the deployment side: malformed deployment input answers
false. (A hand-built malformed %Blueprint{} raises in Blueprint's own
digest surface — that module's contract, not this one's.)
verify_binding/3 is the six-stage deny set, order pinned (the second-language
verifier contract):
	release digest equality → :deployment_digest_mismatch
	release identity → :binding_incomplete (the deployment names a
different blueprint_id/release_number than the Blueprint it digests)
	tool-binding completeness → :binding_incomplete (a bound
logical_operation absent from the Blueprint's capability families
AND effect intents)
	mutation/recovery → :no_authoritative_recovery (a binding whose
operation resolves to mutation under recovery: "none"; a name in
both sources with disagreeing kinds takes the stricter reading)
	attestation staleness → :binding_attestation_stale (age > max or a
FUTURE attested_at — the host's clock is authoritative; fail-closed)
	observed rug-pull → :binding_descriptor_mismatch (the host's
observed descriptor digest vs the attested one)

Stages 5-6 run only on the host observations that feed them: now: nil
skips EVERY staleness judgment including the future-deny; an empty
observed map skips the rug-pull. That is the host's governance choice —
the parameters ARE host policy (the base's stale-binding and rug-pull red
cases are host-observation cases); decode-time integrity is never
skippable.
Honest limits
Eligibility expressions are host policy DSLs: member names are
denylist-scanned (tenant_id, user_id, … deny at any depth) but
VALUES carry the authored exemption — a resolved principal UUID passes
every scan mode (shape-exempt; undecidable-by-scan — necessary, not
sufficient, same posture as extension bodies). Timestamps are Z-form
whole-second RFC3339: sub-second attestations are unrepresentable, so
max_attestation_age_ms is effectively second-granular.
A Deployment Manifest is an inert binding description — it never authorizes execution.
A Deployment Manifest is an inert binding description — it never authorizes execution.
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    Functions
  


    
      
        binds?(deployment, blueprint)

      


        Digest equality and nothing else (base §7's binding rule): the declared
release digest against the paired Blueprint's RECOMPUTED content digest —
never its declared member. Total over the deployment side: malformed
deployment input answers false (a hand-built malformed %Blueprint{}
raises in Blueprint's own digest surface — its contract).



    


    
      
        bound_release(deployment)

      


        The one bound release, parsed: %{blueprint_id, release_number, content_digest} with the digest as a Digest.t(). Total: a malformed or
absent release denies :invalid_type (or the digest's own reason).



    


    
      
        canonical_bytes(deployment)

      


        The canonical bytes of the whole artifact.



    


    
      
        content_digest(deployment)

      


        The honest content digest over the covered members' canonical bytes.



    


    
      
        decode(binary, bounds \\ Bounds.maximum())

      


        Decode and fully verify artifact bytes: canonical verify → registry
validation → portability scan → content-digest comparison. Total and
never-raising.



    


    
      
        digest_covered?(member_name)

      


        Whether member_name (a wire-level member name) is digest-covered.



    


    
      
        digest_input(deployment)

      


        The digest input: the artifact minus the three evidence members (§8.2).



    


    
      
        from_value(value, opts \\ %{})

      


        Validate an already-decoded tagged value (stages 2-3; no canonicality —
there are no bytes, so the canonicality ordering obligation does not apply here).
For values that came from verified bytes, follow with
verify_content_digest/1 — this function does NOT check the declared
digest. opts carries :authored_extensions — namespaces
whose critical bodies negotiation validated against a digest-pinned host
schema (the validated-extension channel). Those bodies skip the portability value-shape
heuristics; the channel is tied to THIS artifact's critical region, and
the default ([]) keeps the strict posture everywhere.



    


    
      
        table()

      


        The 19-member field registry (base §7, re-derived): data for the generic
engine. Field order is the engine's precedence anchor for table-order
stages.



    


    
      
        to_value(deployment)

      


        The held tagged value — the identity, so the round-trip is byte-exact.



    


    
      
        verify_binding(deployment, blueprint, obs)

      


        The bind-time deny set (order pinned; see the moduledoc): stage 0 validates
the deployment's own shape — a non-object root, DUPLICATE root members
(first-wins reads must never decide a binding), or a malformed
tool_bindings member DENIES before any cross-artifact judgment. Stages
5-6 are observation-gated — absent host inputs skip exactly their stages.



    


    
      
        verify_content_digest(deployment)

      


        Compare the declared deployment_digest member against the recomputed
digest over the exact received (verified) bytes' canonical form:
:digest_mismatch on divergence.



    





      


      
        Types


        


  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() :: AgentBlueprintProtocol.Registry.reason()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Deployment{
  value: AgentBlueprintProtocol.Json.value()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      binds?(deployment, blueprint)



        
          
        

    

  


  

      

          @spec binds?(t(), AgentBlueprintProtocol.Blueprint.t()) :: boolean()


      


Digest equality and nothing else (base §7's binding rule): the declared
release digest against the paired Blueprint's RECOMPUTED content digest —
never its declared member. Total over the deployment side: malformed
deployment input answers false (a hand-built malformed %Blueprint{}
raises in Blueprint's own digest surface — its contract).

  



  
    
      
    
    
      bound_release(deployment)



        
          
        

    

  


  

      

          @spec bound_release(t()) ::
  {:ok,
   %{
     blueprint_id: binary(),
     release_number: pos_integer(),
     content_digest: AgentBlueprintProtocol.Digest.t()
   }}
  | {:error, reason()}


      


The one bound release, parsed: %{blueprint_id, release_number, content_digest} with the digest as a Digest.t(). Total: a malformed or
absent release denies :invalid_type (or the digest's own reason).

  



  
    
      
    
    
      canonical_bytes(deployment)



        
          
        

    

  


  

      

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


      


The canonical bytes of the whole artifact.

  



  
    
      
    
    
      content_digest(deployment)



        
          
        

    

  


  

      

          @spec content_digest(t()) :: AgentBlueprintProtocol.Digest.t() | {:error, reason()}


      


The honest content digest over the covered members' canonical bytes.

  



    

  
    
      
    
    
      decode(binary, bounds \\ Bounds.maximum())



        
          
        

    

  


  

      

          @spec decode(binary(), AgentBlueprintProtocol.Bounds.t() | map()) ::
  {:ok, t()} | {:error, reason()}


      


Decode and fully verify artifact bytes: canonical verify → registry
validation → portability scan → content-digest comparison. Total and
never-raising.

  



  
    
      
    
    
      digest_covered?(member_name)



        
          
        

    

  


  

      

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


      


Whether member_name (a wire-level member name) is digest-covered.

  



  
    
      
    
    
      digest_input(deployment)



        
          
        

    

  


  

      

          @spec digest_input(t()) :: AgentBlueprintProtocol.Json.value()


      


The digest input: the artifact minus the three evidence members (§8.2).

  



    

  
    
      
    
    
      from_value(value, opts \\ %{})



        
          
        

    

  


  

      

          @spec from_value(AgentBlueprintProtocol.Json.value(), map()) ::
  {:ok, t()} | {:error, reason()}


      


Validate an already-decoded tagged value (stages 2-3; no canonicality —
there are no bytes, so the canonicality ordering obligation does not apply here).
For values that came from verified bytes, follow with
verify_content_digest/1 — this function does NOT check the declared
digest. opts carries :authored_extensions — namespaces
whose critical bodies negotiation validated against a digest-pinned host
schema (the validated-extension channel). Those bodies skip the portability value-shape
heuristics; the channel is tied to THIS artifact's critical region, and
the default ([]) keeps the strict posture everywhere.

  



  
    
      
    
    
      table()



        
          
        

    

  


  

      

          @spec table() :: [AgentBlueprintProtocol.Registry.spec()]


      


The 19-member field registry (base §7, re-derived): data for the generic
engine. Field order is the engine's precedence anchor for table-order
stages.

  



  
    
      
    
    
      to_value(deployment)



        
          
        

    

  


  

      

          @spec to_value(t()) :: AgentBlueprintProtocol.Json.value()


      


The held tagged value — the identity, so the round-trip is byte-exact.

  



  
    
      
    
    
      verify_binding(deployment, blueprint, obs)



        
          
        

    

  


  

      

          @spec verify_binding(
  t(),
  AgentBlueprintProtocol.Blueprint.t(),
  AgentBlueprintProtocol.Deployment.Observations.t()
) :: :ok | {:error, reason()}


      


The bind-time deny set (order pinned; see the moduledoc): stage 0 validates
the deployment's own shape — a non-object root, DUPLICATE root members
(first-wins reads must never decide a binding), or a malformed
tool_bindings member DENIES before any cross-artifact judgment. Stages
5-6 are observation-gated — absent host inputs skip exactly their stages.

  



  
    
      
    
    
      verify_content_digest(deployment)



        
          
        

    

  


  

      

          @spec verify_content_digest(t()) :: :ok | {:error, reason()}


      


Compare the declared deployment_digest member against the recomputed
digest over the exact received (verified) bytes' canonical form:
:digest_mismatch on divergence.

  


        

      


  

    
AgentBlueprintProtocol.Deployment.Observations 
    



      
The host-supplied inputs to verify_binding/3's observation-gated
stages: the host clock, the host's maximum tolerable attestation age,
and the currently OBSERVED descriptor digests by logical operation.
Absent inputs skip exactly their stages — see Deployment's moduledoc.
Observed facts are host-supplied records that carry no authority.
Observed facts are host-supplied records that carry no authority.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Deployment.Observations{
  max_attestation_age_ms: pos_integer() | nil,
  now: DateTime.t() | nil,
  observed: %{optional(binary()) => binary()}
}


      



  


        

      


  

    
AgentBlueprintProtocol.Digest 
    



      
Tagged content digests over RFC 8785 canonical bytes.
The wire form is the self-identifying tagged string
"sha-256:<43-char unpadded base64url>" — a consumer never guesses the
algorithm or encoding from length. Preimages are domain-separated —
SHA-256(separator || <<0>> || jcs_bytes) — under the registered
separator for the hashing domain (base §8.2), so a digest transplanted
across domains never verifies.
Canonicality is the caller's contract. hash/2 and verify_content/3
treat the covered bytes as opaque: callers MUST pass canonical JCS bytes.
The enforcement point is where received bytes enter the package — the
artifact decode path verifies canonicality first (digests are
computed only over exact received bytes). This module does not re-verify,
so hashing never double-parses a document nor leaks the JSON reason set
into this vocabulary.
The algorithm set is closed (:sha256); algorithm succession is a data
change plus a protocol revision, never a format change — an unknown tag
denies :digest_algorithm_unsupported and any malformed body denies
:digest_encoding_invalid, uniformly. SHA-256 conformance (FIPS 180-4
known-answer vectors) is pinned in the conformance suite.
A digest is an identity fact about bytes; it never authorizes anything.
A digest is an identity fact about bytes; it never authorizes anything.

      


      
        Summary


  
    Types
  


    
      
        algorithm()

      


    


    
      
        domain()

      


    


    
      
        reason()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        equal?(digest1, digest2)

      


        Constant-time equality over the digest bytes: the comparison accumulates
the XOR of every byte pair and tests once at the end, so no early exit
leaks the position of a difference. Length and algorithm equality are
checked first and may short-circuit — both are public shape, carried in
the tagged wire form itself. This is defense-in-depth: a digest is public
once tagged; the guarantee matters where one side is not yet public.



    


    
      
        from_tagged(input)

      


        Parse a tagged digest string. A string with no colon is not a tagged
digest (:digest_encoding_invalid). A tag segment that does not exactly
match a registered algorithm tag denies :digest_algorithm_unsupported —
case and hyphenation variants and the empty tag included. Every body
defect denies :digest_encoding_invalid uniformly: wrong length (a
sha-256 body decodes to exactly 32 bytes), non-alphabet characters,
padding, non-canonical pad bits, extra colons.



    


    
      
        hash(domain, data)

      


        Domain-separated digest over canonical JCS bytes: the base §8.2 preimage
separator || <<0>> || jcs_bytes under the registered separator for
domain. An unknown domain is an internal invariant and raises loudly.



    


    
      
        of(data)

      


        SHA-256 of data as a tagged digest value.



    


    
      
        to_tagged(digest)

      


        The wire form "sha-256:<43-char unpadded base64url>". The clause matches
the 256-bit t() byte shape, so a hand-built struct with wrong-size bytes
fails loud (a FunctionClauseError invariant) rather than emitting a
non-conforming wire string.



    


    
      
        verify_content(domain, jcs_bytes, tagged)

      


        Verify that tagged is the honest hash(domain, jcs_bytes): parse first
(a malformed tagged string denies with its from_tagged/1 reason, before
any comparison), then constant-time equality — a well-formed but
divergent digest denies :digest_mismatch. jcs_bytes are the caller's
canonical covered bytes (see the moduledoc contract).



    





      


      
        Types


        


  
    
      
    
    
      algorithm()



        
          
        

    

  


  

      

          @type algorithm() :: :sha256


      



  



  
    
      
    
    
      domain()



        
          
        

    

  


  

      

          @type domain() ::
  :blueprint_content
  | :deployment_content
  | :federation_envelope
  | :signature
  | :extension_schema
  | :extension_registry
  | :conformance_report
  | :corpus_index


      



  



  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :digest_algorithm_unsupported | :digest_encoding_invalid | :digest_mismatch


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Digest{algorithm: algorithm(), bytes: <<_::256>>}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      equal?(digest1, digest2)



        
          
        

    

  


  

      

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


      


Constant-time equality over the digest bytes: the comparison accumulates
the XOR of every byte pair and tests once at the end, so no early exit
leaks the position of a difference. Length and algorithm equality are
checked first and may short-circuit — both are public shape, carried in
the tagged wire form itself. This is defense-in-depth: a digest is public
once tagged; the guarantee matters where one side is not yet public.

  



  
    
      
    
    
      from_tagged(input)



        
          
        

    

  


  

      

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


      


Parse a tagged digest string. A string with no colon is not a tagged
digest (:digest_encoding_invalid). A tag segment that does not exactly
match a registered algorithm tag denies :digest_algorithm_unsupported —
case and hyphenation variants and the empty tag included. Every body
defect denies :digest_encoding_invalid uniformly: wrong length (a
sha-256 body decodes to exactly 32 bytes), non-alphabet characters,
padding, non-canonical pad bits, extra colons.

  



  
    
      
    
    
      hash(domain, data)



        
          
        

    

  


  

      

          @spec hash(domain(), iodata()) :: t()


      


Domain-separated digest over canonical JCS bytes: the base §8.2 preimage
separator || <<0>> || jcs_bytes under the registered separator for
domain. An unknown domain is an internal invariant and raises loudly.

  



  
    
      
    
    
      of(data)



        
          
        

    

  


  

      

          @spec of(iodata()) :: t()


      


SHA-256 of data as a tagged digest value.

  



  
    
      
    
    
      to_tagged(digest)



        
          
        

    

  


  

      

          @spec to_tagged(t()) :: binary()


      


The wire form "sha-256:<43-char unpadded base64url>". The clause matches
the 256-bit t() byte shape, so a hand-built struct with wrong-size bytes
fails loud (a FunctionClauseError invariant) rather than emitting a
non-conforming wire string.

  



  
    
      
    
    
      verify_content(domain, jcs_bytes, tagged)



        
          
        

    

  


  

      

          @spec verify_content(domain(), binary(), binary()) :: :ok | {:error, reason()}


      


Verify that tagged is the honest hash(domain, jcs_bytes): parse first
(a malformed tagged string denies with its from_tagged/1 reason, before
any comparison), then constant-time equality — a well-formed but
divergent digest denies :digest_mismatch. jcs_bytes are the caller's
canonical covered bytes (see the moduledoc contract).

  


        

      


  

    
AgentBlueprintProtocol.Error 
    



      
The typed failure record: code + subject + optional
detail. This is the failure shape of the bounds-algebra surface; the
decode surfaces still return bare reason atoms and migrate here with the
composed import (a recorded contract delta).
subject is a schema-derived path built from the protocol's own member
names and array indices — never from input values — so an error is not an
echo channel. detail is populated only for
:protected_bound_clamp_denied, the one code base §Evolution
(:155-156) requires to carry values; every other code carries a code
and a subject and nothing else.
An error is a typed failure fact, not a decision.
An error is a typed failure fact, not a decision.

      


      
        Summary


  
    Types
  


    
      
        code()

      


    


    
      
        subject()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        ceiling_keys()

      


        The declared {:ceiling, key} family keys (the decoder limit names).



    


    
      
        codes()

      


        The declared implemented vocabulary (hand-maintained; see @codes).



    


    
      
        declared?(code)

      


        Whether code is a declared member of the implemented vocabulary.



    





      


      
        Types


        


  
    
      
    
    
      code()



        
          
        

    

  


  

      

          @type code() :: atom() | {:ceiling, atom()}


      



  



  
    
      
    
    
      subject()



        
          
        

    

  


  

      

          @type subject() :: [binary() | non_neg_integer()]


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Error{
  code: code(),
  detail: nil | AgentBlueprintProtocol.BoundsAlgebra.ClampEvidence.t(),
  subject: subject()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      ceiling_keys()



        
          
        

    

  


  

      

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


      


The declared {:ceiling, key} family keys (the decoder limit names).

  



  
    
      
    
    
      codes()



        
          
        

    

  


  

      

          @spec codes() :: [code()]


      


The declared implemented vocabulary (hand-maintained; see @codes).

  



  
    
      
    
    
      declared?(code)



        
          
        

    

  


  

      

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


      


Whether code is a declared member of the implemented vocabulary.

  


        

      


  

    
AgentBlueprintProtocol.Evidence 
    



      
The evidence record : the non-authorizing result of
a verification pass — per-surface checks, effective bounds, clamp
evidence, and extension facts.
Evidence is not a decision. not_verified is mandatory and always
non-empty: build/1 unions in the seven host-owned surfaces this
protocol structurally cannot establish — tenancy, live policy,
authority, effect ownership, execution, billing, evaluation truth — so a
caller cannot read an %Evidence{} and conclude "everything is fine".
The seven are a module constant computed in at construction, never
passed; callers may only add surfaces they also did not establish.
The defstruct stays public-shaped (a struct is forgeable like any
struct — the same ruling as the struct-bypass rim): the constructor's
typed denials cover every malformed input shape, and the property lane
pins the seven-atom law over every path the package produces.

      


      
        Summary


  
    Types
  


    
      
        check()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        build(attrs \\ [])

      


        The only constructor the package uses. Accepts a keyword list or map of
the struct's own field names; :not_verified extras are UNIONED after
the seven host-owned atoms (duplicates collapse), never replacing them.
Unknown keys deny :unknown_member (subject is the containing surface,
never the forged key — an error is not an echo channel); malformed
:not_verified shapes deny :invalid_type with the member path.



    





      


      
        Types


        


  
    
      
    
    
      check()



        
          
        

    

  


  

      

          @type check() :: %{
  surface: atom(),
  subject: [binary() | non_neg_integer()],
  verified: boolean(),
  detail:
    nil
    | AgentBlueprintProtocol.BoundsAlgebra.ClampEvidence.t()
    | AgentBlueprintProtocol.Digest.t()
    | binary()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Evidence{
  blueprint_digest: AgentBlueprintProtocol.Digest.t() | nil,
  checks: [check()],
  clamps: [AgentBlueprintProtocol.BoundsAlgebra.ClampEvidence.t()],
  deployment_digest: AgentBlueprintProtocol.Digest.t() | nil,
  effective_bounds: AgentBlueprintProtocol.BoundsAlgebra.BoundSet.t() | nil,
  not_verified: [atom()],
  optional_extensions_retained: [binary()],
  protocol_revision: pos_integer() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      build(attrs \\ [])



        
          
        

    

  


  

      

          @spec build(keyword() | map()) ::
  {:ok, t()} | {:error, AgentBlueprintProtocol.Error.t()}


      


The only constructor the package uses. Accepts a keyword list or map of
the struct's own field names; :not_verified extras are UNIONED after
the seven host-owned atoms (duplicates collapse), never replacing them.
Unknown keys deny :unknown_member (subject is the containing surface,
never the forged key — an error is not an echo channel); malformed
:not_verified shapes deny :invalid_type with the member path.

  


        

      


  

    
AgentBlueprintProtocol.Extension 
    



      
The positional extension envelope shared by BOTH artifact tables:
{"critical": {namespace → payload}, "optional": {namespace → payload}},
digest-covered, with namespace form and total cardinality. Extracted from
Blueprint so the Deployment table carries the same judgment as
DATA instead of a copy of it — one envelope, one definition, two tables.
Negotiation keeps its own region walk (its judgments — lifecycle states,
schema pins — are different from the table's shape checks); this module is
the TABLE-check and scan-walk surface only.
Extension envelopes are inert data — an extension never authorizes an operation.
Extension envelopes are inert data — an extension never authorizes an operation.

      


      
        Summary


  
    Functions
  


    
      
        bodies(members)

      


        Every {namespace, body} pair in the envelope, both regions, in document
order — the scan's walk over the open region.



    


    
      
        critical_namespaces(members)

      


        The critical region's namespace set for THIS value — the authored-channel
tie (a validated-critical list must sit inside this set).



    


    
      
        envelope_ok?(arg1)

      


        The envelope shape check a table carries: exactly critical + optional
regions, namespace form, total cardinality, no namespace in both.



    





      


      
        Functions


        


  
    
      
    
    
      bodies(members)



        
          
        

    

  


  

      

          @spec bodies(list() | map()) :: [{binary(), AgentBlueprintProtocol.Json.value()}]


      


Every {namespace, body} pair in the envelope, both regions, in document
order — the scan's walk over the open region.

  



  
    
      
    
    
      critical_namespaces(members)



        
          
        

    

  


  

      

          @spec critical_namespaces(list() | map()) :: MapSet.t()


      


The critical region's namespace set for THIS value — the authored-channel
tie (a validated-critical list must sit inside this set).

  



  
    
      
    
    
      envelope_ok?(arg1)



        
          
        

    

  


  

      

          @spec envelope_ok?(AgentBlueprintProtocol.Json.value()) :: :ok | {:error, term()}


      


The envelope shape check a table carries: exactly critical + optional
regions, namespace form, total cardinality, no namespace in both.

  


        

      


  

    
AgentBlueprintProtocol.ExtensionRegistry 
    



      
The COMPILED-IN extension registry: entries are module-attribute
data, so registry content is a code release — drift is unrepresentable and
a beam-census architecture gate asserts nothing reads a registry file at
runtime.
Entry fields: namespace, owner, criticality (:critical |
:optional), state (:reserved | :active | :deprecated |
:retired, advancing monotonically), schema_digest (Digest.to_tagged
string or nil when the owner has not authored a schema — nil denies
critical bodies at negotiation with :extension_schema_unavailable),
a2a_uri (an externally versioned declaration URI, never dereferenced by
this package), and promoted_at_revision (the promotion-governance field:
optional → critical moves only with a protocol revision increment, which
the registry author records here; demotion needs no bump).
Schema authoring contract: an owner digests
Digest.hash(:extension_schema, JCS(parsed_document)) — JCS of the
PARSED document, never raw file bytes — and the schema must lie inside
Schema's bounded 2020-12 dialect (the digest pins that too). This
package owns com.example/federation's schema and ships it authored
(federation_schema/0); the product-owned entries carry nil until
their owners author one.
Registry entries are published facts about namespaces; the registry carries no authority.
Registry entries are published facts about namespaces; the registry carries no authority.

      


      
        Summary


  
    Types
  


    
      
        criticality()

      


    


    
      
        state()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        digest()

      


        The registry's content digest (the corpus-registry binding):
Digest.hash(:extension_registry, JCS(entries projected to their declared field set, keyed by namespace)). Object member order is JCS-canonical, so
the entry list's order cannot leak. The conformance corpus index carries
this value; a corpus built for one registry state must not silently verify
against another — extension verdicts (unknown-critical, criticality
conflicts, schema digests) depend on WHAT is registered.



    


    
      
        entry(namespace)

      


        Resolve a namespace; :error for the unregistered.



    


    
      
        federation_schema()

      


    


    
      
        registered_extensions()

      


        The compiled registry entries (the five first-release rows; no reserved rows).



    





      


      
        Types


        


  
    
      
    
    
      criticality()



        
          
        

    

  


  

      

          @type criticality() :: :critical | :optional


      



  



  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: :reserved | :active | :deprecated | :retired


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.ExtensionRegistry{
  a2a_uri: binary(),
  criticality: criticality(),
  namespace: binary(),
  owner: binary(),
  promoted_at_revision: pos_integer() | nil,
  schema_digest: binary() | nil,
  state: state()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      digest()



        
          
        

    

  


  

      

          @spec digest() :: AgentBlueprintProtocol.Digest.t()


      


The registry's content digest (the corpus-registry binding):
Digest.hash(:extension_registry, JCS(entries projected to their declared field set, keyed by namespace)). Object member order is JCS-canonical, so
the entry list's order cannot leak. The conformance corpus index carries
this value; a corpus built for one registry state must not silently verify
against another — extension verdicts (unknown-critical, criticality
conflicts, schema digests) depend on WHAT is registered.

  



  
    
      
    
    
      entry(namespace)



        
          
        

    

  


  

      

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


      


Resolve a namespace; :error for the unregistered.

  



  
    
      
    
    
      federation_schema()



        
          
        

    

  


  

      

          @spec federation_schema() :: AgentBlueprintProtocol.Json.value()


      



  



  
    
      
    
    
      registered_extensions()



        
          
        

    

  


  

      

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


      


The compiled registry entries (the five first-release rows; no reserved rows).

  


        

      


  

    
AgentBlueprintProtocol.Federation 
    



      
The federation profile: the 23-member TaskEnvelope, the
lossy-aware A2A/MCP state codecs, and the carrier placement laws — the
executable half of the field-by-field mapping published as
federation_mapping/0 data.
The envelope is a closed world: one wire member per logical field of the
protocol's federation seam, decoded through the shared Registry engine
under this module's field table. Transport clients and wire I/O stay with
host adapters; the carriers built here are pure JSON shapes — the
Task-level placement on each transport (Task.metadata[a2a_uri] on A2A,
_meta[namespace] on MCP; the _meta key grammar forbids a URI key, so
the two transports key the same JCS object differently).
Placement verdicts (live-re-derived against the pinned sources; see
docs/federation-mapping.md): task_identity/recovery_handle map to the
task id on both transports (a divergent handle is unmappable —
:federation_mapping_conflict), the observed state maps to
status.state, and everything else rides the extension body. A Task
always carries a status, so an envelope with no observed state has no
Task image — message-context payloads are host-adapter territory (rows
3/7 document the Message-level homes).
Lossy-state rules: A2A TASK_STATE_UNSPECIFIED denies at intake;
to_mcp denies :rejected (terminal with no MCP counterpart) and
:submitted/:auth_required (no MCP counterpart) with
:federation_state_unmappable — never a silent degrade. Cancellation is
a request, never a terminal receipt: no codec path synthesizes a terminal
member from a cancel request or acknowledgment.
This is a NEW surface, so failures are %Error{} records from day one
("the only failure shape"; the older decode
surfaces' bare atoms are the recorded migration).
Federation receipts are evidence records — verification never authorizes anything.
Federation receipts are evidence records — verification never authorizes anything.
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        t()

      


    





  
    Functions
  


    
      
        a2a_carrier_key()

      


        The A2A-side carrier key: the registry entry's a2a_uri (A2A's own URI-keyed metadata convention).



    


    
      
        canonical_bytes(federation)

      


        The canonical bytes of the whole envelope (the raw Canonicalization
result, matching Blueprint.canonical_bytes/1 — the encode-error shape
is that layer's to report).



    


    
      
        decode(binary, bounds \\ Bounds.maximum())

      


        Decode and fully verify envelope bytes: canonical verify → registry
validation → the federation portability pass. Total and never-raising;
failures are %Error{} records.



    


    
      
        envelope_members()

      


        The envelope's closed world: the 23 wire member names, table order.



    


    
      
        from_a2a_carrier(carrier)

      


        Rebuild the envelope from an A2A Task carrier: the native homes supply
task_identity/recovery_handle/the observed state, the body supplies
the rest, and a native member appearing in the body denies
:federation_mapping_conflict (a double placement exists only for
tampering to exploit).



    


    
      
        from_a2a_state(spelling)

      


        An A2A TaskState spelling into the logical state. The nine proto
values map 8-up; TASK_STATE_UNSPECIFIED denies
:federation_state_unmappable (never a guess), and an unknown spelling
denies :invalid_constraint.



    


    
      
        from_mcp_carrier(carrier)

      


        Rebuild the envelope from an MCP Task carrier (the upward state mapping; cancelled folds to :canceled).



    


    
      
        from_mcp_state(spelling)

      


        An MCP task status into the logical state (all five map upward; cancelled folds to :canceled).



    


    
      
        from_value(value)

      


        Validate an already-decoded tagged value (registry walk + portability
pass; no canonicality — there are no bytes). The codec reconstruction
path; values from the wire go through decode/2.



    


    
      
        mapping()

      


        The 23-row field-by-field A2A/MCP Tasks mapping as data (the
published table in docs/federation-mapping.md mirrors these rows).



    


    
      
        mcp_carrier_key()

      


        The MCP-side carrier key: the registry namespace (the _meta key grammar forbids a URI key).



    


    
      
        member_map(federation)

      


        The envelope's members as a map (wire names → tagged values).



    


    
      
        terminal_commitment(arg1)

      


        The Terminal Commitment: the domain-separated digest over exactly the
seven named components — task identity, terminal state, result digest,
result classification, compatibility reference, authority-proof
references, checkpoint-history commitment. Two receipts for one task
identity diverge in commitment iff they diverge in any component, which
is why equivocation needs no separate code.



    


    
      
        to_a2a_carrier(envelope)

      


        The Task-level A2A carrier: id, status.state, and the extension body
under metadata[a2a_carrier_key/0]. Native members never ride the body.
Requires an observed state (a Task always has one) and
recovery_handle == task_identity (the task id IS the handle on both
transports — a divergent handle is unmappable).



    


    
      
        to_a2a_state(logical)

      


        The logical state into its A2A spelling (all eight map; there is no logical UNSPECIFIED).



    


    
      
        to_mcp_carrier(envelope)

      


        The Task-level MCP carrier: taskId, status, and the extension body
under _meta[mcp_carrier_key/0] (the flat Result & Task merge the
CreateTaskResult shape defines). Requires an observed state; the lossy
states deny before placement.



    


    
      
        to_mcp_state(logical)

      


        The logical state into its MCP spelling — the lossy edge: :rejected
(terminal with no MCP counterpart) and :submitted/:auth_required (no
counterpart) deny :federation_state_unmappable rather than silently
degrading.



    


    
      
        verify_commitment(arg1, context)

      


        Verify a terminal receipt against the receiving context. Facts, never a
decision — correlation grants nothing, so the success value carries the
task identity and terminal commitment and nothing else.
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      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Federation{
  value: AgentBlueprintProtocol.Json.value()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      a2a_carrier_key()



        
          
        

    

  


  

      

          @spec a2a_carrier_key() :: binary()


      


The A2A-side carrier key: the registry entry's a2a_uri (A2A's own URI-keyed metadata convention).

  



  
    
      
    
    
      canonical_bytes(federation)



        
          
        

    

  


  

      

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


      


The canonical bytes of the whole envelope (the raw Canonicalization
result, matching Blueprint.canonical_bytes/1 — the encode-error shape
is that layer's to report).

  



    

  
    
      
    
    
      decode(binary, bounds \\ Bounds.maximum())



        
          
        

    

  


  

      

          @spec decode(binary(), AgentBlueprintProtocol.Bounds.t() | map()) ::
  {:ok, t()} | {:error, AgentBlueprintProtocol.Error.t()}


      


Decode and fully verify envelope bytes: canonical verify → registry
validation → the federation portability pass. Total and never-raising;
failures are %Error{} records.

  



  
    
      
    
    
      envelope_members()



        
          
        

    

  


  

      

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


      


The envelope's closed world: the 23 wire member names, table order.

  



  
    
      
    
    
      from_a2a_carrier(carrier)



        
          
        

    

  


  

      

          @spec from_a2a_carrier(AgentBlueprintProtocol.Json.value()) ::
  {:ok, t()} | {:error, AgentBlueprintProtocol.Error.t()}


      


Rebuild the envelope from an A2A Task carrier: the native homes supply
task_identity/recovery_handle/the observed state, the body supplies
the rest, and a native member appearing in the body denies
:federation_mapping_conflict (a double placement exists only for
tampering to exploit).

  



  
    
      
    
    
      from_a2a_state(spelling)



        
          
        

    

  


  

      

          @spec from_a2a_state(binary()) ::
  {:ok, atom()} | {:error, AgentBlueprintProtocol.Error.t()}


      


An A2A TaskState spelling into the logical state. The nine proto
values map 8-up; TASK_STATE_UNSPECIFIED denies
:federation_state_unmappable (never a guess), and an unknown spelling
denies :invalid_constraint.

  



  
    
      
    
    
      from_mcp_carrier(carrier)



        
          
        

    

  


  

      

          @spec from_mcp_carrier(AgentBlueprintProtocol.Json.value()) ::
  {:ok, t()} | {:error, AgentBlueprintProtocol.Error.t()}


      


Rebuild the envelope from an MCP Task carrier (the upward state mapping; cancelled folds to :canceled).

  



  
    
      
    
    
      from_mcp_state(spelling)



        
          
        

    

  


  

      

          @spec from_mcp_state(binary()) ::
  {:ok, atom()} | {:error, AgentBlueprintProtocol.Error.t()}


      


An MCP task status into the logical state (all five map upward; cancelled folds to :canceled).

  



  
    
      
    
    
      from_value(value)



        
          
        

    

  


  

      

          @spec from_value(AgentBlueprintProtocol.Json.value()) ::
  {:ok, t()} | {:error, AgentBlueprintProtocol.Error.t()}


      


Validate an already-decoded tagged value (registry walk + portability
pass; no canonicality — there are no bytes). The codec reconstruction
path; values from the wire go through decode/2.

  



  
    
      
    
    
      mapping()



        
          
        

    

  


  

      

          @spec mapping() :: [AgentBlueprintProtocol.Federation.Mapping.Row.t()]


      


The 23-row field-by-field A2A/MCP Tasks mapping as data (the
published table in docs/federation-mapping.md mirrors these rows).

  



  
    
      
    
    
      mcp_carrier_key()



        
          
        

    

  


  

      

          @spec mcp_carrier_key() :: binary()


      


The MCP-side carrier key: the registry namespace (the _meta key grammar forbids a URI key).

  



  
    
      
    
    
      member_map(federation)



        
          
        

    

  


  

      

          @spec member_map(t()) :: %{optional(binary()) => AgentBlueprintProtocol.Json.value()}


      


The envelope's members as a map (wire names → tagged values).

  



  
    
      
    
    
      terminal_commitment(arg1)



        
          
        

    

  


  

      

          @spec terminal_commitment(t()) ::
  {:ok, AgentBlueprintProtocol.Digest.t()}
  | {:error, AgentBlueprintProtocol.Error.t()}


      


The Terminal Commitment: the domain-separated digest over exactly the
seven named components — task identity, terminal state, result digest,
result classification, compatibility reference, authority-proof
references, checkpoint-history commitment. Two receipts for one task
identity diverge in commitment iff they diverge in any component, which
is why equivocation needs no separate code.

  



  
    
      
    
    
      to_a2a_carrier(envelope)



        
          
        

    

  


  

      

          @spec to_a2a_carrier(t()) ::
  {:ok, AgentBlueprintProtocol.Json.value()}
  | {:error, AgentBlueprintProtocol.Error.t()}


      


The Task-level A2A carrier: id, status.state, and the extension body
under metadata[a2a_carrier_key/0]. Native members never ride the body.
Requires an observed state (a Task always has one) and
recovery_handle == task_identity (the task id IS the handle on both
transports — a divergent handle is unmappable).

  



  
    
      
    
    
      to_a2a_state(logical)



        
          
        

    

  


  

      

          @spec to_a2a_state(atom()) ::
  {:ok, binary()} | {:error, AgentBlueprintProtocol.Error.t()}


      


The logical state into its A2A spelling (all eight map; there is no logical UNSPECIFIED).

  



  
    
      
    
    
      to_mcp_carrier(envelope)



        
          
        

    

  


  

      

          @spec to_mcp_carrier(t()) ::
  {:ok, AgentBlueprintProtocol.Json.value()}
  | {:error, AgentBlueprintProtocol.Error.t()}


      


The Task-level MCP carrier: taskId, status, and the extension body
under _meta[mcp_carrier_key/0] (the flat Result & Task merge the
CreateTaskResult shape defines). Requires an observed state; the lossy
states deny before placement.

  



  
    
      
    
    
      to_mcp_state(logical)



        
          
        

    

  


  

      

          @spec to_mcp_state(atom()) ::
  {:ok, binary()} | {:error, AgentBlueprintProtocol.Error.t()}


      


The logical state into its MCP spelling — the lossy edge: :rejected
(terminal with no MCP counterpart) and :submitted/:auth_required (no
counterpart) deny :federation_state_unmappable rather than silently
degrading.

  



  
    
      
    
    
      verify_commitment(arg1, context)



        
          
        

    

  


  

      

          @spec verify_commitment(t(), AgentBlueprintProtocol.Federation.Context.t()) ::
  {:ok, AgentBlueprintProtocol.Federation.Context.receipt_fact()}
  | {:error, AgentBlueprintProtocol.Error.t()}


      


Verify a terminal receipt against the receiving context. Facts, never a
decision — correlation grants nothing, so the success value carries the
task identity and terminal commitment and nothing else.
The numbered steps (design note §4): terminal members present → JWS
verify → the BINDING step (the signed content_digest must name THIS
envelope's covered bytes — an honestly-signed statement naming a
different digest is evidence over THAT digest, not this envelope) →
terminal-commitment recompute → issuer/subject/audience comparison →
conflict against prior receipts for the same task identity.

  


        

      


  

    
AgentBlueprintProtocol.Federation.Context 
    



      
The receiving context verify_commitment/2 compares a receipt
against: trusted keys, the issuer/subject/audience pins (each nil =
the receiver does not pin that member), and the previously-verified
terminal facts for conflict detection.
Key attribution: issuer_key_sets (when non-nil) takes precedence
over the flat keys pool — the receipt's claimed issuer member
selects the pool for the signature attempt, so org-B's key never
verifies a receipt claiming org-A for receivers expressing the
stricter model. An empty map trusts no issuer (deny-all, never a
fallback). The claim is proven signed by the binding step after the
attempt; a false claim only ever narrows to the wrong or empty pool.
Freshness: created_after/created_before are RFC 3339 Z-form
bounds on the SIGNED created_at (inclusive both ends; the receiver
supplies the window, the package never invents a clock). Checked
after conflict detection — integrity and consistency outrank
receiver policy.
Verification context is caller-supplied data that carries no authority.
Verification context is caller-supplied data that carries no authority.
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        Types


        


  
    
      
    
    
      receipt_fact()



        
          
        

    

  


  

      

          @type receipt_fact() :: %{
  task_identity: binary(),
  terminal_state: binary(),
  terminal_commitment: AgentBlueprintProtocol.Digest.t()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Federation.Context{
  audience: binary() | nil,
  created_after: binary() | nil,
  created_before: binary() | nil,
  issuer: binary() | nil,
  issuer_key_sets:
    %{optional(binary()) => [AgentBlueprintProtocol.Signature.PublicKey.t()]}
    | nil,
  keys: [AgentBlueprintProtocol.Signature.PublicKey.t()],
  prior_receipts: [receipt_fact()],
  subject: binary() | nil
}


      



  


        

      


  

    
AgentBlueprintProtocol.Federation.Mapping.Row 
    



      
One row of the published field-by-field mapping: the logical field
(bijective with an envelope wire member), the A2A location, the MCP
Tasks location, and the verdict (:native | :partial |
:extension) re-derived against the pinned live sources.
A mapping row is published data that carries no authority.
A mapping row is published data that carries no authority.
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        verdict()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Federation.Mapping.Row{
  a2a_location: binary(),
  index: pos_integer(),
  logical_field: binary(),
  mcp_location: binary(),
  verdict: verdict()
}


      



  



  
    
      
    
    
      verdict()



        
          
        

    

  


  

      

          @type verdict() :: :native | :partial | :extension


      



  


        

      


  

    
AgentBlueprintProtocol.Json 
    



      
Bounded JSON decoder over Erlang/OTP's :json.decode/3 custom-decoder hook.
It produces a closed, tagged value algebra with order-preserving objects;
rejects duplicate members and trailing non-whitespace; enforces every parse
ceiling (AgentBlueprintProtocol.Bounds) and the I-JSON integer magnitude
bound ±(2^53−1); and never raises to the caller on malformed input (an
internal invariant violation still fails loud — see the decode catch). There
is exactly one decoder in the package — every artifact and every conformance
file passes through here.
Integer window (the amendment of 2026-08-21): a pure-digit lexeme
above ±(2^53−1) admits as {:float, f} — the correctly-rounded double
Float.parse yields, which is what an ECMAScript peer parses from the same
digits — iff that double's canonical ECMAScript serialization
(AgentBlueprintProtocol.Canonicalization.number/1) reproduces the lexeme
byte-exactly; every other above-bound integer lexeme denies with
:number_not_double_expressible. The bound's stated purpose is JS-peer
round-trip: exact doubles round-trip, silently-lossy spellings do not.
Core fields stay fail-closed against window floats — amended 2026-08-21
by design: under the frozen 2020-12 dialect semantics
(Schema), {"type":"integer"} matches zero-fraction numbers tag-blind
(validation §6.1.1; the integer/float tag does not survive the wire, so
no non-Elixir verifier can implement tag-narrowed integer). The core-field
deny therefore lives at the ARTIFACT field typing (the registry
engine, which sees the tag), not at the schema layer. Posture unchanged
— mechanism relocated.
Errors are value-free: a reason names a category, never the offending
bytes or values.
The tagged value algebra is decode output — it never authorizes anything.
The tagged value algebra is decode output — it never authorizes anything.
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        value()

      


    





  
    Functions
  


    
      
        decode(input, bounds \\ Bounds.maximum())

      


        Decode input under bounds (a Bounds struct or a tighten-only overrides
map, defaulting to the profile maxima). Returns the tagged value or a
value-free error.
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      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :invalid_syntax
  | :invalid_encoding
  | :invalid_number
  | :number_not_double_expressible
  | :duplicate_member
  | :trailing_bytes
  | :invalid_type
  | AgentBlueprintProtocol.Bounds.error()


      



  



  
    
      
    
    
      value()



        
          
        

    

  


  

      

          @type value() ::
  :null
  | {:boolean, boolean()}
  | {:integer, integer()}
  | {:float, float()}
  | {:string, binary()}
  | {:array, [value()]}
  | {:object, [{binary(), value()}]}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      decode(input, bounds \\ Bounds.maximum())



        
          
        

    

  


  

      

          @spec decode(binary(), AgentBlueprintProtocol.Bounds.t() | map()) ::
  {:ok, value()} | {:error, reason()}


      


Decode input under bounds (a Bounds struct or a tighten-only overrides
map, defaulting to the profile maxima). Returns the tagged value or a
value-free error.

  


        

      


  

    
AgentBlueprintProtocol.Negotiation 
    



      
Negotiation: the evolution gate an importing host runs
after canonical verification, before any semantic read. In a standalone
pass it runs immediately after canonical verification; in the composed
import (Reconcile.reconcile/3) the pinned stage order is
canonical → digest → negotiation → structure → portability → signatures → bind → bounds — the digest stage runs BEFORE negotiation
(the supersession of the "integrity last" ordering).
Negotiate reads ONLY protocol machinery — protocol_revision,
required_core_fields, the extensions envelope — never semantic
members. Malformed machinery values reuse Blueprint's decode reason
rules so both entry points agree (absent → :missing_required_field,
wrong tag → :invalid_type, revision < 1 → :invalid_constraint; the
retired :protocol_revision_invalid stays retired). Internal
precedence is PINNED: revision → required_core_fields → extensions —
an artifact failing several stages reports the earliest.
Revision support is an explicit SET (Support.revisions, never ranges);
a miss denies :protocol_revision_unsupported (above-max and below-min
are the same miss). Outcome.protocol_revision is the artifact's own,
exact — never negotiated down.
required_core_fields runs three fail-closed checks in order: known
(:required_core_field_unsupported) → digest-covered
(:required_core_field_not_digest_covered) → supported by this
consumer (:required_core_field_unsupported).
Extensions run the positional state machine (criticality match before
state handling for LIVE states; reserved/retired labels check state
first — held and dead labels do not enforce criticality; every
state × position cell decided):
	registry state	artifact critical	artifact optional
	unregistered	deny :extension_unknown_critical	QUARANTINE (byte-exact, noticed)
	criticality mismatch	deny :extension_criticality_conflict	deny :extension_criticality_conflict
	active matching	supported	retained, executable
	deprecated	supported + notice	retained + notice
	retired	deny :extension_retired	retained + notice
	reserved	deny :extension_unknown_critical	retained + notice

Quarantined namespaces round-trip byte-exactly and are NEVER claimed
scanned-or-portable beyond what the structural denylists check.
Critical bodies validate ONLY against a host-supplied schema whose
digest matches the registry's pin: none supplied (or the registry entry
has none authored) → :extension_schema_unavailable; digest mismatch →
:extension_schema_digest_mismatch; match → Schema.validate_instance
over the body. Validated critical namespaces are the legitimate channel
for encoded content — thread them into Blueprint.from_value/2's
:authored_extensions option.
A reserved-semantics denylist runs over ALL extension bodies (any
depth, camelCase twins included): bound-shaped member names deny
:extension_payload_forbidden — the bound-vocabulary smuggling the
portability scan cannot see.
negotiate/2 also accepts %Blueprint{} (reads to_value): a struct
from from_value carries no integrity proof — outcomes derive from the
given content.
Negotiation reports what a support posture accepts; it never authorizes an operation.
Negotiation reports what a support posture accepts; it never authorizes an operation.
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        negotiate(blueprint, support)
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      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :protocol_revision_unsupported
  | :missing_required_field
  | :invalid_type
  | :invalid_constraint
  | :required_core_field_unsupported
  | :required_core_field_not_digest_covered
  | :extension_unknown_critical
  | :extension_criticality_conflict
  | :extension_retired
  | :extension_schema_unavailable
  | :extension_schema_digest_mismatch
  | :extension_payload_forbidden
  | AgentBlueprintProtocol.Schema.schema_reason()
  | AgentBlueprintProtocol.Schema.instance_reason()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      negotiate(blueprint, support)



        
          
        

    

  


  

      

          @spec negotiate(
  AgentBlueprintProtocol.Blueprint.t()
  | AgentBlueprintProtocol.Deployment.t()
  | AgentBlueprintProtocol.Json.value(),
  AgentBlueprintProtocol.Negotiation.Support.t()
) :: {:ok, AgentBlueprintProtocol.Negotiation.Outcome.t()} | {:error, reason()}


      



  


        

      


  

    
AgentBlueprintProtocol.Negotiation.Outcome 
    



      
The negotiation result: the exact artifact revision, the honored
required-core-field list, the supported critical / retained optional /
quarantined namespaces, and typed notices (reason atoms — the typed
Error notices are the Evidence surface).
The outcome lists facts about revisions and extensions — it is not a decision.
The outcome lists facts about revisions and extensions — it is not a decision.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Negotiation.Outcome{
  critical_extensions: [binary()],
  notices: [atom()],
  optional_retained: [binary()],
  protocol_revision: integer(),
  quarantined_extensions: [binary()],
  required_core_fields: [binary()]
}


      



  


        

      


  

    
AgentBlueprintProtocol.Negotiation.Support 
    



      
The consumer's negotiation posture: the revision SET it supports, the
core fields it implements, an optional HOST-PINNED registry view
(%{namespace => ExtensionRegistry.t()} layered over the compiled
registry — hosts may supply lifecycle states, never remove compiled
entries), and the host-supplied schemas for critical namespaces
(%{namespace => schema_document}).
A support posture is a consumer's declaration that carries no authority.
A support posture is a consumer's declaration that carries no authority.
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      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Negotiation.Support{
  core_fields: MapSet.t(binary()),
  registry: %{
    optional(binary()) => AgentBlueprintProtocol.ExtensionRegistry.t()
  },
  revisions: MapSet.t(integer()),
  schemas: %{optional(binary()) => AgentBlueprintProtocol.Json.value()}
}


      



  


        

      


  

    
AgentBlueprintProtocol.Portability 
    



      
The never-portable structural guard: member-name and
value-shape denylists over tagged values.
Four walks, one position-aware contract — which mode applies is decided by
the artifact layer, which knows what each position IS:
	scan/1 — member names AND string values at any depth, identifier
exemption OFF. Extension bodies: host-supplied content where nothing
earns the identifier tolerance.
	scan_authored/1 — member names AND values, identifier exemption ON.
Authored JSON the protocol itself carries inside open positions
(bounded-schema documents, predicate value/values operands): their
member names are attacker-choosable (must be denylisted) but their
VALUES legitimately contain long identifier-shaped strings (schema
enum members, compared operation names).
	scan_identifier/1 — values only, exemption ON. The protocol's own
identifier-convention positions (port names, operation families,
logical operation names, assertion operand names).
	scan_value/1 — values only, exemption OFF. Every other string
(toolchain, signature key_id, digests, timestamps).

Honest limit (necessary, not sufficient): deciding whether an opaque
string IS a tenant identifier, a database key, or an engine id is
undecidable. The guard catches the named structural classes; the
compensating controls are the closed-world core, the registered-extension
schema requirement, and host-side review. Deny reason everywhere:
:forbidden_portable_value.
Value-shape classes:
	PEM armour — a -----BEGIN prefix.
	Compact JWS — three dot-separated non-empty base64url segments whose
FINAL segment is ≥ @min_signature_chars (43) characters: a real
detached JWS ends in a ≥ 32-byte signature, while dotted producer
identities (com.example.commerce) end in short labels.
	Absolute URI with a network authority — scheme://authority… with a
non-empty authority (RFC 3986 scheme grammar).
	Raw key material — a clean unpadded base64url string whose floor is
SEPARATOR-AWARE: 24 decoded bytes (the 192-bit AES-128 hex class —
hex never carries separators) when the string has no -/_, and the
original 32-byte calibration when it does (real base64url keys carry
separator characters; separator-bearing identifiers like kebab-case
names in the 32-42-char window stay green). EXCEPT identifier-style
strings (single case AND containing _ or -; position-scoped, never
a default) and hyphenated UUIDs (exempt by shape in every mode:
the pinned honest-limit example — a 16-byte key re-spelled as a
UUID is the accepted evasion class, already available at any length via
word encodings).
	Padded standard alphabets — self-identified by 1-6 = pad chars at 32+
characters (24+ decoded bytes as base64; 20 as base32 — the fail-closed
reading), or an unpadded ≥43-character standard-alphabet run (the
base64url calibration; keeps dot-free slash paths under 43 green).
	Colon-chunked hex fingerprints — 1-2 hex digits per : chunk, 24+
CHUNKS (each chunk is one byte in the SSH-fingerprint / EUI form, so
zero-stripped one-digit chunks count fully). The chunk grammar spares
tagged content addresses (sha256:… — the prefix is not a hex chunk)
and MAC addresses (6 chunks).

Total and never-raising: malformed tagged shapes pass through unchecked
(the layers below already denied them).
The guard reports portability facts — it does not authorize or permit anything.
The guard reports portability facts — it does not authorize or permit anything.
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    Functions
  


    
      
        scan(value)

      


        Names + values, identifier exemption OFF (extension bodies).



    


    
      
        scan_authored(value)

      


        Names + values, identifier exemption ON (authored JSON: schemas, predicate operands).



    


    
      
        scan_identifier(value)

      


        Values only, identifier exemption ON (the protocol's identifier positions).



    


    
      
        scan_value(value)

      


        Values only, exemption OFF (every other string position).



    





      


      
        Types


        


  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() :: :forbidden_portable_value


      



  


        

      

      
        Functions


        


  
    
      
    
    
      scan(value)



        
          
        

    

  


  

      

          @spec scan(AgentBlueprintProtocol.Json.value()) :: :ok | {:error, reason()}


      


Names + values, identifier exemption OFF (extension bodies).

  



  
    
      
    
    
      scan_authored(value)



        
          
        

    

  


  

      

          @spec scan_authored(AgentBlueprintProtocol.Json.value()) :: :ok | {:error, reason()}


      


Names + values, identifier exemption ON (authored JSON: schemas, predicate operands).

  



  
    
      
    
    
      scan_identifier(value)



        
          
        

    

  


  

      

          @spec scan_identifier(AgentBlueprintProtocol.Json.value()) :: :ok | {:error, reason()}


      


Values only, identifier exemption ON (the protocol's identifier positions).

  



  
    
      
    
    
      scan_value(value)



        
          
        

    

  


  

      

          @spec scan_value(AgentBlueprintProtocol.Json.value()) :: :ok | {:error, reason()}


      


Values only, exemption OFF (every other string position).

  


        

      


  

    
AgentBlueprintProtocol.Predicate 
    



      
The closed, portable boolean predicate algebra carried by
deterministic_predicate evaluation assertions (base §6.6).
Grammar (closed world — every node is an object with op plus exactly the
operator's operand members):
{"op": "and" | "or",  "args": [predicate, …]}      # n-ary, ≥ 1
{"op": "not",         "args": [predicate]}
{"op": "eq" | "ne" | "lt" | "lte" | "gt" | "gte",
 "path": [segment, …], "value": json}
{"op": "in",          "path": [segment, …], "values": [json, …]}
{"op": "present" | "absent", "path": [segment, …]}
validate/2 checks shape against the declared port names: path[0] must
name a declared port (:predicate_path_unresolved), the node count is
ceilinged at 256 (:predicate_nodes_exceeded), unknown
operators deny :predicate_op_unknown, and operand-shape failures use the
package's class vocabulary (:unknown_member, :missing_required_field,
:invalid_type, :invalid_cardinality). Check order inside one node is
pinned so two implementations pick the same reason: op presence → op
value/known → unknown member → missing operand → operand type/cardinality →
path[0] → node ceiling (nodes are counted depth-first, on entry).
evaluate/2 validates first, then applies the predicate to a map of port
name → tagged value. Path addressing: segment 0 is the port-name map key;
later segments address object members by name and array elements by
CANONICAL decimal index string ("0", "17" — no leading zeros). For
present/absent an unresolvable path is a defined outcome (present →
false, absent → true); for every value operator it is
{:error, :predicate_path_unresolved}. eq/ne/in use Schema.equal?/2
(mathematical-value numbers, order-blind objects); lt/lte/gt/gte
require both operands numbers (mathematical value) or both strings (byte
order) — any other combination is :predicate_path_unresolved (the path
did not resolve to a value the operator can order). The n-ary and/or
folds are ERROR-DOMINANT: any errored operand makes the fold an error
regardless of the other operands' booleans, which is what makes the verdict
independent of operand order (a value short-circuit would not).
Predicates are declarative data — evaluation never authorizes anything.

      


      
        Summary


  
    Types
  


    
      
        reason()

      


    





  
    Functions
  


    
      
        evaluate(predicate, ports)

      


        Apply predicate to ports (port name → tagged value). Validates first,
so a shape-invalid predicate denies instead of raising. Returns
{:ok, boolean()} or the first error encountered under the pinned orders.



    


    
      
        validate(predicate, port_names)

      


        Validate a predicate's shape against port_names. Total and never-raising
on any input: malformed tagged shapes deny :invalid_type.



    





      


      
        Types


        


  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :predicate_op_unknown
  | :predicate_path_unresolved
  | :predicate_nodes_exceeded
  | :unknown_member
  | :missing_required_field
  | :invalid_type
  | :invalid_cardinality


      



  


        

      

      
        Functions


        


  
    
      
    
    
      evaluate(predicate, ports)



        
          
        

    

  


  

      

          @spec evaluate(AgentBlueprintProtocol.Json.value(), %{
  optional(binary()) => AgentBlueprintProtocol.Json.value()
}) :: {:ok, boolean()} | {:error, reason()}


      


Apply predicate to ports (port name → tagged value). Validates first,
so a shape-invalid predicate denies instead of raising. Returns
{:ok, boolean()} or the first error encountered under the pinned orders.

  



  
    
      
    
    
      validate(predicate, port_names)



        
          
        

    

  


  

      

          @spec validate(AgentBlueprintProtocol.Json.value(), [binary()] | :any_root) ::
  :ok | {:error, reason()}


      


Validate a predicate's shape against port_names. Total and never-raising
on any input: malformed tagged shapes deny :invalid_type.

  


        

      


  

    
AgentBlueprintProtocol.Reconcile 
    



      
The one call per import : the composed
non-authorizing pass over a Blueprint + Deployment pair under host
inputs. Stage order is PINNED — canonical → digest → negotiation →
structure → portability → signatures → bind → bounds — each stage
reject-or-annotate, never repair, the earliest defect reported.
Stage machinery (each denies typed, subject naming its side):
	canonical — re-encode both artifacts' values (RFC 8785). A struct
has no bytes to compare against, so this stage catches only what
ENCODE denies: the ceiling family ({:ceiling, :bytes} — the
:canonical_bytes_exceeded name),
:integer_magnitude (a hand-built above-I-JSON integer), and the
encode-side Json reasons. :non_canonical_bytes is decode-time only
(it needs the original bytes).
	digest — recompute each artifact's content digest over its covered
members and compare against the declared member (:digest_mismatch).
	negotiation — both artifacts against Inputs.support. Extension
facts land as checks: a quarantined optional namespace is
%{surface: :extensions, verified: false} (the unscanned
honesty), a retained one %{surface: :extensions, verified: true, detail: "retained"}. Notices stay in the Negotiation.Outcome for
standalone callers — the frozen Evidence struct has no notices field.
	structure — Registry validation against each artifact's table
(the closed world, cardinalities, member checks).
	portability — the DIRECT scans under the authored channel
re-derived from THIS import's negotiated critical extensions (F8):
non-authored extension bodies, eligibility expressions, every core
string, and signature key_ids (:forbidden_portable_value). The
registry half of the decode pipeline is NOT re-run here — it is
stage 4's own catch, and re-running it would make that stage's
guard unobservable.
	signatures — every signatures entry verifies against
Inputs.keys AND its signed content_digest BINDS to the
artifact's recomputed digest: an honestly-signed statement naming a
different digest is evidence over THAT digest, not this artifact
(:digest_mismatch). Attestations need no pass here — the registry
table denies any non-empty attestation member today (the kind
registry is empty; the fail-closed posture).
	bind — Deployment.verify_binding/3 under Inputs.observations
(host clock, attestation age, observed descriptor digests).
	bounds — from_blueprint/from_deployment/host intersected under
Inputs.protected_clamp. Every clamp lands as Evidence.clamps and
as one surface: :bounds check whose detail is the
%ClampEvidence{}; :clamp_applied remains the notice code for the
notice machinery (a clamp notice cannot ride the
negotiation Outcome — bounds runs after it).

The result is %Evidence{} — never a decision; not_verified names
the seven host-owned surfaces by construction (Evidence.build/1).

      


      
        Summary


  
    Functions
  


    
      
        reconcile(blueprint, deployment, inputs)

      


        Run the eight-stage composed pass. Denies typed at the earliest failing
stage; every malformed input shape (either artifact, or any Inputs
field) denies typed without raising.



    





      


      
        Functions


        


  
    
      
    
    
      reconcile(blueprint, deployment, inputs)



        
          
        

    

  


  

      

          @spec reconcile(
  AgentBlueprintProtocol.Blueprint.t(),
  AgentBlueprintProtocol.Deployment.t(),
  AgentBlueprintProtocol.Reconcile.Inputs.t()
) ::
  {:ok, AgentBlueprintProtocol.Evidence.t()}
  | {:error, AgentBlueprintProtocol.Error.t()}


      


Run the eight-stage composed pass. Denies typed at the earliest failing
stage; every malformed input shape (either artifact, or any Inputs
field) denies typed without raising.

  


        

      


  

    
AgentBlueprintProtocol.Reconcile.Inputs 
    



      
The host inputs reconcile needs: host policy bounds, negotiation
support, trusted public keys, the protected-clamp posture, and the
bind-time observations (host clock, max attestation age, observed
descriptor digests — the binding-surface delta
kept for parity). Observed BUILD IDENTITIES are deliberately
NOT an input: the pinned eight-stage order has no
compatibility stage, so carrying the field would manufacture false
assurance — hosts call verify_compatibility/2 for that surface (a
recorded contract delta: its descriptive Inputs list names observed
identities).
Reconcile inputs are caller-supplied facts that carry no authority.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Reconcile.Inputs{
  host_bounds: AgentBlueprintProtocol.BoundsAlgebra.BoundSet.t(),
  keys: [AgentBlueprintProtocol.Signature.PublicKey.t()],
  observations: AgentBlueprintProtocol.Deployment.Observations.t(),
  protected_clamp: :deny | :acknowledge,
  support: AgentBlueprintProtocol.Negotiation.Support.t()
}


      



  


        

      


  

    
AgentBlueprintProtocol.Registry 
    



      
The generic field-registry decode/validate engine: ONE
table-driven walk, parameterized by the registry table an artifact layer
supplies — Blueprint today, Deployment next. The engine knows tables,
not domains: every domain judgment (bounded schemas, signature envelopes,
predicates, extension forms, cross-field rules) arrives as data — checker
functions carried in the table and defined in the owning artifact module —
so the dependency direction is always artifact → engine.
A table is a list of field specs (maps):
%{
  name: "member_name",            # binary()
  required: true,                 # absence → :missing_required_field
  kind: kind(),                   # structural check below
  check: fn value -> :ok | {:error, reason()} end,   # optional, per-field
  root_hook: fn members -> :ok | {:error, reason()} end, # optional, cross-field
  min_items: 1,                   # array cardinality floor (kind arrays)
  max_items: 64,                  # array cardinality ceiling
  unique_by: "id"                 # array element uniqueness member name
}
Kinds: :string :integer :float :boolean :number (either number
tag) {:enum, MapSet.t()} {:array, element_spec} {:object, %{members: [spec()]}} (closed world recursively) :any (any well-formed
tagged value) :custom (the spec's check is the whole judgment). :integer is TAG-STRICT: a
{:float, f} — including a zero-fraction window float — denies
:invalid_type. This is the artifact layer's typing; the wire cannot carry
the tag, so only this layer can see it (the artifact-typing relocation).
Failure precedence is pinned so two implementations pick the same
reason. Per object: member-list well-formedness (pairs, duplicates —
hand-built values only; the decoder already denies these) → :unknown_member
(document order) → :missing_required_field (table order) → :invalid_type
(table order) → :invalid_constraint (table order: enum membership and
check results that are not pass-through reasons of earlier stages) →
:invalid_cardinality (table order: counts and uniqueness over raw keys) →
nested recursion (children in document order; child reasons propagate) →
root_hooks (table order). Array elements are recursed after cardinality,
and uniqueness runs on raw member values so it never depends on element
validity.
Total and never-raising: malformed tagged shapes deny :invalid_type.
The engine validates structure — validation never authorizes an operation.

      


      
        Summary


  
    Types
  


    
      
        check()

      


    


    
      
        kind()

      


    


    
      
        reason()

      


    


    
      
        root_hook()

      


    


    
      
        spec()

      


    





  
    Functions
  


    
      
        validate(table, arg2)

      


        Validate value against table under the pinned precedence. The root
must be an object; every stage is fail-closed and value-free.



    





      


      
        Types


        


  
    
      
    
    
      check()



        
          
        

    

  


  

      

          @type check() :: (AgentBlueprintProtocol.Json.value() -> :ok | {:error, reason()})


      



  



  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() ::
  :string
  | :integer
  | :float
  | :boolean
  | :number
  | :any
  | :custom
  | {:enum, MapSet.t()}
  | {:array, spec()}
  | {:object, %{members: [spec()]}}


      



  



  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :unknown_member
  | :missing_required_field
  | :invalid_type
  | :invalid_constraint
  | :invalid_cardinality
  | term()


      



  



  
    
      
    
    
      root_hook()



        
          
        

    

  


  

      

          @type root_hook() :: (%{optional(binary()) => AgentBlueprintProtocol.Json.value()} ->
                  :ok | {:error, reason()})


      



  



  
    
      
    
    
      spec()



        
          
        

    

  


  

      

          @type spec() :: %{
  optional(:name) => binary(),
  optional(:required) => boolean(),
  optional(:kind) => kind(),
  optional(:check) => check(),
  optional(:root_hook) => root_hook(),
  optional(:min_items) => non_neg_integer(),
  optional(:max_items) => pos_integer(),
  optional(:unique_by) => binary()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      validate(table, arg2)



        
          
        

    

  


  

      

          @spec validate([spec()], AgentBlueprintProtocol.Json.value()) ::
  :ok | {:error, reason()}


      


Validate value against table under the pinned precedence. The root
must be an object; every stage is fail-closed and value-free.

  


        

      


  

    
AgentBlueprintProtocol.Schema 
    



      
Bounded JSON Schema 2020-12 dialect + instance validator.
A closed 16-keyword subset — type properties required items enum const minimum maximum minLength maxLength minItems maxItems additionalProperties oneOf $defs plus document-local $ref — parsed from Json's tagged
algebra and evaluated as pure, zero-dep instance validation. Serves port
payloads, output_schema assertions, and binding checks; evaluation and
execution TRUTH stays host-owned. Semantics follow the 2020-12 core and
validation specifications: assertions auto-pass instance types they do
not target (core §7.6.1), missing keywords never fail (core §7.3), oneOf
is exactly-one (core §10.2.1.3), boolean schemas are the substrate (core
§4.3.2), numbers compare by mathematical value across the integer/float
tags (core §4.2.2 — the tags do not survive the wire, so a non-Elixir
verifier cannot and must not distinguish them), and string lengths count
RFC 8259 characters (codepoints — not graphemes, not UTF-16 units).
Everything outside the frozen subset denies :schema_keyword_not_allowed
(fail-closed closed world: a regex-bearing or network-fetching schema is
a DoS/SSRF surface in a portable artifact). Keyword recognition is
POSITIONAL — only members of schema-position objects are keywords;
enum/const values and properties/$defs member names are instance
data.
Resource posture: schema complexity is metered as
nodes + keywords + Σ(oneOf branches) + depth × 4 against the profile
ceiling 512 (:schema_complexity_exceeded); evaluation memoizes
(schema-node, instance-location) results — sound because assertion
results are context-free in this annotation-free dialect — which bounds
evaluation work to distinct pairs and closes the acyclic-$ref-DAG
blowup; references resolve only to document-local JSON Pointers landing
on schema positions, and any application-reachable reference cycle denies
:schema_ref_cycle (core §9.4.1 — a dead $defs entry is never applied
and may self-reference). validate_instance/3 bounds no instance
itself: termination and cost rely on the caller-side parse ceilings
upstream (Json), the same posture as the decoder.
Both parse/2 and validate_instance/3 are total and never raise on any
input: malformed tagged shapes deny (:invalid_type instance-side,
:schema_keyword_value_invalid schema-side), never crash. Errors are
value-free; no wire string becomes an atom before a closed-set check.
Schema validation is a structural fact — it never authorizes content.

      


      
        Summary


  
    Types
  


    
      
        instance_reason()

      


    


    
      
        schema_reason()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        ceiling()

      


        The profile complexity ceiling (declared profile maximum).



    


    
      
        complexity(value)

      


        Meter a schema document: nodes + keywords + Σ(oneOf branch counts) + depth × 4. Pure metering over the positional walk — unknown keywords
count as keywords, their values as data; no validation is performed.



    


    
      
        dialect()

      


        The single accepted dialect identifier — the 2020-12 dialect meta-schema
URI (validation §5). 2020-12 is the only published dialect; the
v1/2026 URI 404s.



    


    
      
        equal?(arg1, arg2)

      


        Structural equality of two tagged values per core §4.2.2: numbers compare
by mathematical value across the integer/float tags, strings
codepoint-for-codepoint, booleans and null by kind, arrays pairwise
order-sensitive, objects order-blind with equal member counts. Mismatched
kinds are unequal, never an error. Public so the artifact layers consume
the one equality law rather than restating it.



    


    
      
        parse(value, dialect)

      


        Parse a schema document (the tagged algebra value) under dialect.
Validates the closed keyword subset, keyword-value syntax, document-local
$ref resolution, application-edge acyclicity, and the complexity
ceiling. Accepts only the exact 2020-12 dialect URI.



    


    
      
        validate_instance(schema, instance, dialect)

      


        Validate instance (a tagged algebra value) against schema under
dialect. schema is the raw tagged document or a parse/2 struct
(structs are re-parsed, not trusted — the Bounds.coerce precedent).
Total and never-raising on any input: malformed tagged values deny
:invalid_type, malformed schemas deny a :schema_* reason.



    





      


      
        Types


        


  
    
      
    
    
      instance_reason()



        
          
        

    

  


  

      

          @type instance_reason() :: :invalid_type | :invalid_constraint | :invalid_cardinality


      



  



  
    
      
    
    
      schema_reason()



        
          
        

    

  


  

      

          @type schema_reason() ::
  :schema_dialect_unknown
  | :schema_keyword_not_allowed
  | :schema_keyword_value_invalid
  | :schema_complexity_exceeded
  | :schema_ref_unresolvable
  | :schema_ref_cycle
  | :schema_invalid_shape


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Schema{
  complexity: non_neg_integer(),
  dialect: binary(),
  pointers: pointers(),
  root: AgentBlueprintProtocol.Json.value()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      ceiling()



        
          
        

    

  


  

      

          @spec ceiling() :: pos_integer()


      


The profile complexity ceiling (declared profile maximum).

  



  
    
      
    
    
      complexity(value)



        
          
        

    

  


  

      

          @spec complexity(AgentBlueprintProtocol.Json.value()) :: non_neg_integer()


      


Meter a schema document: nodes + keywords + Σ(oneOf branch counts) + depth × 4. Pure metering over the positional walk — unknown keywords
count as keywords, their values as data; no validation is performed.

  



  
    
      
    
    
      dialect()



        
          
        

    

  


  

      

          @spec dialect() :: binary()


      


The single accepted dialect identifier — the 2020-12 dialect meta-schema
URI (validation §5). 2020-12 is the only published dialect; the
v1/2026 URI 404s.

  



  
    
      
    
    
      equal?(arg1, arg2)



        
          
        

    

  


  

      

          @spec equal?(AgentBlueprintProtocol.Json.value(), AgentBlueprintProtocol.Json.value()) ::
  boolean()


      


Structural equality of two tagged values per core §4.2.2: numbers compare
by mathematical value across the integer/float tags, strings
codepoint-for-codepoint, booleans and null by kind, arrays pairwise
order-sensitive, objects order-blind with equal member counts. Mismatched
kinds are unequal, never an error. Public so the artifact layers consume
the one equality law rather than restating it.

  



  
    
      
    
    
      parse(value, dialect)



        
          
        

    

  


  

      

          @spec parse(AgentBlueprintProtocol.Json.value(), binary()) ::
  {:ok, t()} | {:error, schema_reason()}


      


Parse a schema document (the tagged algebra value) under dialect.
Validates the closed keyword subset, keyword-value syntax, document-local
$ref resolution, application-edge acyclicity, and the complexity
ceiling. Accepts only the exact 2020-12 dialect URI.

  



  
    
      
    
    
      validate_instance(schema, instance, dialect)



        
          
        

    

  


  

      

          @spec validate_instance(
  t() | AgentBlueprintProtocol.Json.value(),
  AgentBlueprintProtocol.Json.value(),
  binary()
) :: :ok | {:error, instance_reason() | schema_reason()}


      


Validate instance (a tagged algebra value) against schema under
dialect. schema is the raw tagged document or a parse/2 struct
(structs are re-parsed, not trusted — the Bounds.coerce precedent).
Total and never-raising on any input: malformed tagged values deny
:invalid_type, malformed schemas deny a :schema_* reason.

  


        

      


  

    
AgentBlueprintProtocol.Signature 
    



      
Detached JWS signature envelope: RFC 7515 compact serialization with the
RFC 7797 b64=false unencoded, detached payload, Ed25519 signatures
verified through :crypto. Verify-only — the package never signs,
never accepts a private key on any function, and performs no key
discovery or trust selection; hosts supply the trusted keys.
What is signed is the RFC 7797 §3 input:
ASCII(BASE64URL(JCS(protected_header))) || "." || JCS(signed_attributes)
so a standard, b64=false-aware JOSE tooling stack can verify the same
bytes (the ratified preimage form,
byte-disjoint from the design's earlier sketch). Producer contract: the
protected header segment must be the JCS serialization of the exact
four-member header; a producer using any other member order produces a
legitimately-signed JWS this verifier denies :signature_not_verified.
This package is deliberately narrower than generic JOSE for determinism.
The envelope shape (closed world, value-free denials):
{"protected":        {"alg":"EdDSA","b64":false,"crit":["b64"],"kid":"…"},
 "signed_attributes":{"algorithm":"Ed25519","content_digest":"sha-256:…",
                      "created_at":"2026-08-20T00:00:00Z","key_id":"…",
                      "purpose":"blueprint"},
 "signature":        "<86-char unpadded base64url>"}
kid must equal the signed key_id (key substitution prevention);
key_id is dot-free so the unencoded payload can never contain .
(RFC 7797 §5.2 forbids it in compact serializations); created_at is
Z-form whole seconds. Attestations use the identical envelope with
purpose/content_digest replaced by a registered kind and a
statement_digest; the kind registry is empty until kinds become data,
so every attestation denies :attestation_malformed today (fail-closed).
Because content_digest and purpose are inside the signed bytes, a
signature cannot be lifted onto a different artifact, digest, or
purpose. Errors are value-free.
Signature verification produces evidence only; it never authorizes an operation.

      


      
        Summary


  
    Types
  


    
      
        reason()

      


    





  
    Functions
  


    
      
        attributes(entry)

      


        The signed attributes of a signature entry as an Attributes value.
Shape-validated only — no signature has been checked; only verify/2
establishes the signature fact. Do not consume attributes from an
envelope that has not verified.



    


    
      
        signing_input(entry)

      


        The RFC 7797 b64=false signing input of a signature entry (the tagged
algebra as decoded by Json): BASE64URL(JCS(protected)) || "." || JCS(signed_attributes). Envelope violations deny with their
verify/2 reason.



    


    
      
        to_compact(entry)

      


        The RFC 7515 detached compact serialization
(BASE64URL(JCS(protected)) .. BASE64URL(signature), empty payload
segment per Appendix F) for standard-tooling cross-checks.



    


    
      
        verify(entry, keys)

      


        Verify a signature entry against host-supplied trusted keys. Returns
facts, never authorization: {:ok, :verified} when any key supplied for
the entry's key_id verifies the envelope; {:error, :signature_key_unsupported} when no supplied key carries that id;
{:error, :signature_algorithm_unsupported} when the header names a
non-EdDSA algorithm or no matched key is usable Ed25519;
{:error, :signature_malformed} for envelope violations;
{:error, :signature_not_verified} when the bytes do not verify.



    


    
      
        verify_attestation(entry, keys)

      


        Verify an attestation entry (identical envelope; kind and
statement_digest replace purpose and content_digest). The kind
registry is empty, so a well-formed attestation denies
{:error, :attestation_malformed} today — the fail-closed posture, not
a defect. Shape errors use :attestation_malformed; algorithm denials
(alg/algorithm not EdDSA/Ed25519) share the signature vocabulary by
design — the envelope's algorithm posture is one concern. When the first
kind registers, the single-clause match below fails loudly on the
now-possible {:ok, _} and the identical check/3 wiring used by
verify/2 is added deliberately; the envelope machinery (parts/2) is
already shared.
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      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :signature_algorithm_unsupported
  | :signature_key_unsupported
  | :signature_malformed
  | :signature_not_verified
  | :attestation_malformed


      



  


        

      

      
        Functions


        


  
    
      
    
    
      attributes(entry)



        
          
        

    

  


  

      

          @spec attributes(AgentBlueprintProtocol.Json.value()) ::
  {:ok, AgentBlueprintProtocol.Signature.Attributes.t()} | {:error, reason()}


      


The signed attributes of a signature entry as an Attributes value.
Shape-validated only — no signature has been checked; only verify/2
establishes the signature fact. Do not consume attributes from an
envelope that has not verified.

  



  
    
      
    
    
      signing_input(entry)



        
          
        

    

  


  

      

          @spec signing_input(AgentBlueprintProtocol.Json.value()) ::
  {:ok, binary()} | {:error, reason()}


      


The RFC 7797 b64=false signing input of a signature entry (the tagged
algebra as decoded by Json): BASE64URL(JCS(protected)) || "." || JCS(signed_attributes). Envelope violations deny with their
verify/2 reason.

  



  
    
      
    
    
      to_compact(entry)



        
          
        

    

  


  

      

          @spec to_compact(AgentBlueprintProtocol.Json.value()) ::
  {:ok, binary()} | {:error, reason()}


      


The RFC 7515 detached compact serialization
(BASE64URL(JCS(protected)) .. BASE64URL(signature), empty payload
segment per Appendix F) for standard-tooling cross-checks.

  



  
    
      
    
    
      verify(entry, keys)



        
          
        

    

  


  

      

          @spec verify(AgentBlueprintProtocol.Json.value(), [
  AgentBlueprintProtocol.Signature.PublicKey.t()
]) ::
  {:ok, :verified} | {:error, reason()}


      


Verify a signature entry against host-supplied trusted keys. Returns
facts, never authorization: {:ok, :verified} when any key supplied for
the entry's key_id verifies the envelope; {:error, :signature_key_unsupported} when no supplied key carries that id;
{:error, :signature_algorithm_unsupported} when the header names a
non-EdDSA algorithm or no matched key is usable Ed25519;
{:error, :signature_malformed} for envelope violations;
{:error, :signature_not_verified} when the bytes do not verify.

  



  
    
      
    
    
      verify_attestation(entry, keys)



        
          
        

    

  


  

      

          @spec verify_attestation(AgentBlueprintProtocol.Json.value(), [
  AgentBlueprintProtocol.Signature.PublicKey.t()
]) :: {:ok, :verified} | {:error, reason()}


      


Verify an attestation entry (identical envelope; kind and
statement_digest replace purpose and content_digest). The kind
registry is empty, so a well-formed attestation denies
{:error, :attestation_malformed} today — the fail-closed posture, not
a defect. Shape errors use :attestation_malformed; algorithm denials
(alg/algorithm not EdDSA/Ed25519) share the signature vocabulary by
design — the envelope's algorithm posture is one concern. When the first
kind registers, the single-clause match below fails loudly on the
now-possible {:ok, _} and the identical check/3 wiring used by
verify/2 is added deliberately; the envelope machinery (parts/2) is
already shared.

  


        

      


  

    
AgentBlueprintProtocol.Signature.Attributes 
    



      
The validated signed attributes of a signature entry, with
content_digest parsed to a Digest value and purpose the closed
purpose atom.
Signed attributes are signature evidence that carries no authority.
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        purpose()
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      purpose()



        
          
        

    

  


  

      

          @type purpose() :: :blueprint | :deployment | :federation_envelope


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Signature.Attributes{
  algorithm: binary(),
  content_digest: AgentBlueprintProtocol.Digest.t(),
  created_at: binary(),
  key_id: binary(),
  purpose: purpose()
}


      



  


        

      


  

    
AgentBlueprintProtocol.Signature.PublicKey 
    



      
A host-supplied Ed25519 public key, matched by the producer-chosen
key_id. The package performs no discovery or trust selection.
A public key is verification input that carries no authority.
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      t()



        
          
        

    

  


  

      

          @type t() :: %AgentBlueprintProtocol.Signature.PublicKey{
  algorithm: :ed25519,
  key: <<_::256>>,
  key_id: binary()
}
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