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    tessera

[image: hex.pm]
[image: Docs]
Framework-agnostic web components with first-class Hologram integration, shipped as hex packages.
	Hex package: noizu_tessera (bare tessera is taken on hex.pm, and that package owns the root module Tessera)
	HexDocs: https://hexdocs.pm/noizu_tessera
	Elixir namespace: Noizu.Tessera.*
	JS core: @noizu/tessera-core (private registry npm.noizu.com)

Goal
Write a component once as a custom element. Ship it in a hex package. A Hologram app adds the dependency, runs mix tessera.install and drops the component into ~HOLO. Component events reach Hologram actions with no hand-written JS glue. The same element works in plain HTML, React, or any other framework.
Status: Phase 1 MVP
All three layers are live and integration-tested end to end: the Elixir spec DSL, the @noizu/tessera-core JS runtime, and the generated Hologram 0.10.1 adapter — plus example package, demos and a Cypress e2e suite (see CHANGELOG.md).
Quick start — consuming (Hologram app)
Add the hex package and run the installer:
# mix.exs
{:noizu_tessera, "~> 0.1.0"},
{:your_kit, path: "..." }   # or any hex package with `use Noizu.Tessera.Package` components
mix deps.get
mix tessera.install   # wires @noizu/tessera-core + lit into assets/package.json, npm install

defmodule MyPage do
  use Hologram.Page
  alias PersonaKit.PersonaCard   # any tessera component module

  def template do
    ~HOLO"""
    <PersonaCard display_name="Ada" on_persona_select={:chose} />
    """
  end

  def action(:chose, params, page), do: put_state(page, params)
end
Nothing else to wire: the bridge is a document-level capture listener installed
by the generated adapter; events arrive as regular actions with snake-cased
detail keys. Details and binding forms (page / layout / cid targets):
docs/CONSUMING.md. The demo/hologram_app app is a complete DB-free host.
Quick start — authoring a component package
mix tessera.gen.component my_widget    # spec module + .mjs skeleton + tests

Write the contract in the spec module (attr, prop json, event, slot,
cy), implement the element in the colocated .mjs over
TesseraElement(LitElement, contract), run mix compile — the wire-contract
module is regenerated next to the .mjs. Full walkthrough: docs/AUTHORING.md;
package shape and Noizu.Tessera.Package: docs/EXTENDING.md (and
examples/persona_kit as the reference package).
The wire contract
Everything cross-language (naming rules, tsr-props JSON, data-tsr-on
grammar event:action@target, re-emit pattern, byte-exact round trips):
docs/CONTRACT.md.
Demos
# Hologram host — pages for stateless/cid/picker/behaviors scenarios + Link nav
# HOLOGRAM_START=1 must gate the WHOLE chain (boot hazard, see below)
cd demo/hologram_app && export HOLOGRAM_START=1 && mix deps.get && mix tessera.install && mix holo
# → http://localhost:5586  (+ /second)

# Plain HTML host — vanilla addEventListener, zero framework
cd demo/plain_html && npm install && npm run build && npm run serve
# → http://localhost:5587

# Component gallery — CEM-driven live demos + typed attr/prop/slot/CSS editors
# + event log, generated from the package (mix tessera.gen.gallery)
cd examples/persona_kit && mix compile && mix tessera.gen.gallery
npm install                          # package root: lit + @noizu/tessera-core
cd gallery && npm install && npm run build && npm run serve
# → http://localhost:5588

# Cypress e2e for all three (servers must be running)
cd demo/e2e && npm ci && npx cypress run --spec "src/e2e/*.cy.ts"

Boot hazard — export HOLOGRAM_START=1 for the whole boot chain. In a
fresh Linux environment the canonical mix deps.get && mix tessera.install && mix holo chain can hang indefinitely: mix deps.get compiles path
deps immediately, and if that compile runs without HOLOGRAM_START=1, the
later mix holo (which sets it) finds the Hologram compiler already
registered and loops forever on Hologram: compiler already running, waiting... — hologram 0.10.1 never times out. Observed twice in an
elixir:1.18-otp-27 container, never on macOS. Exporting HOLOGRAM_START=1
before mix deps.get (as CI does) avoids it. Details:
docs/CONSUMING.md §2 and docs/notes/e2e-linux-ci.md.

Docs
	Doc	
	docs/CONTRACT.md	normative wire contract (v1)
	docs/AUTHORING.md	authoring components + packages
	docs/CONSUMING.md	consuming from Hologram / plain HTML
	docs/EXTENDING.md	behaviors registry, bus seam, packages
	CHANGELOG.md	work log

All of the above ship on HexDocs with every release.


  

    Tessera extension contract (draft v0.1)

Normative contract for how third parties extend a tessera element. It sits
above the wire contract (docs/CONTRACT.md, v1): the wire contract fixes what
crosses the DOM boundary; this document fixes what an extender may hold on to.
The runtime is an implementation detail; this extension surface is the
product. Everything here MUST behave identically whether the element runs on
Tier 1 (Elixir compiled to Lit) or Tier 2 (the Hologram runtime hosted inside
the element).
Status: draft v0.1 — user-confirmed 2026-11-11 — items marked [PENDING TIER-1] / [PENDING TIER-2 SPIKE] are not yet verified against an
implementation; nothing here asserts an unverified runtime capability. Where
the code already provides a mechanism (behaviors, defineOnce, emit, the
bridge) the text cites it. v0.1 applies the decisions in the log below to
draft v0; nothing has shipped against v0, so the changes are in-place, not
deprecations. The decision expansions (§5.3's canonical macro, §5.9's layered
extension) are user-confirmed; the pending markers are implementation debts,
not open decisions.
Decisions log
	#	Date	Source	Decision
	D1	2026-11-11	user, 2026-11-11	Tag takeover — "replace but extend not replace." A derived element MAY register under the base's original tag (use Base, tag: :inherit) and doing so is always an extension: inherited behaviour keeps working — overrides layer on top (Elixir: the base_action/3 dispatch chain, §5.3; JS: real ES super) — the base-tag conformance suite MUST still pass on the extended element, and several extenders of one tag COMPOSE in a deterministic chain instead of last-wins. Mint-a-new-tag derivation stays available and stays the default whenever tag: is given a literal. The detailed composition semantics (chain order, conflicts, base-suite gate) were the coordinator's expansion of the terse answer and were confirmed by the user the same day — §5.9 is final as written (Q4 resolved).
	D4	2026-11-11	user, 2026-11-11	Canonical extension macro. use Vendor.Element — the base module's generated __using__ — is the REQUIRED extension mechanism on Tier 2, expanding to the injected base_action/3 dispatcher, defoverridable declarations, tag:/:inherit/priority: handling and the chain-conflict warnings (§5.3). Hand-rolled scaffolding stays possible but carries no contract standing unless the result passes X-19.
	D2	2026-11-11	user, 2026-11-11	All actions open. The public: true gate and the not-public DispatchResult reason are removed; any action can be dispatched by name and intercepted. Statics: tesseraActions (every action name) replaces tesseraPublicActions. §10 states the trade-off honestly; an advisory internal: annotation (docs + dev-mode warn, never access) is added.
	D3	2026-11-11	user, 2026-11-11	camelCase state, snake aliases, onion interceptors. el.state canonical keys are camelCase (selectedId) per CONTRACT §1, and MUST also accept snake_case reads as aliases of the same values (enumeration/JSON yield camelCase only). tsr-state-change keys are camelCase. dispatchAction/onAction accept action names and param keys in either casing, normalized before dispatch; Elixir receives snake_case per the bridge rule. Interceptors receive camelCase params. Interceptor order unchanged: first-registered outermost (onion).

The key words MUST, MUST NOT, SHOULD, SHOULD NOT and MAY are interpreted per
RFC 2119.

1. Terminology
	Term	Meaning
	Definition	The Elixir source of truth: a module that use Noizu.Tessera.Component (spec; for element components also state/actions/template). Compiles to every artifact.
	Spec	The compiled Noizu.Tessera.Spec (__tessera_spec__/0): tag, attrs, props, events, slots, cy, and for element components state, actions, regions, runtime.
	Runtime	The engine executing a definition: :lit (Tier 1) or :hologram (Tier 2).
	Wire contract	docs/CONTRACT.md v1: naming, the generated .contract.generated.mjs, rendered DOM shape, the bridge. Versioned by contract.version.
	Extension surface	Everything an extender may rely on: wire surface, parts + custom properties, action pipeline, state snapshot, behaviors, subclass hooks, form participation. Versioned by extension_api (§8).
	Base / derived element	Base: a component module an extender derives from. Derived: the new module produced by Elixir inheritance (§5) — either a fresh tag (default) or a tag takeover under the base tag (§5.9); in both cases own spec, CEM behavior and artifacts per §5.8.
	Tag extension (takeover)	A derivation registered under the base's own tag via use Base, tag: :inherit — an extension of the vendor element layered over the extension chain (Elixir base_action/3 dispatch / JS ES super), never a wholesale substitute (§5.9).
	Elixir extender	Derives at compile time with full fidelity (§5).
	JS extender	Extends at runtime through the stable JS API (§6), no recompilation.
	Region	A named, replaceable template span with declared default content (§5.4).
	Interceptor	A function registered with el.onAction wrapping one step of the action pipeline (§6.4).
	Action	A declared action of the element. All actions are open (D2): every one is invokable via dispatchAction and interceptable via onAction (§6.3–6.4). An internal: true annotation is advisory only — docs grouping + dev-mode warn, never access (§10).


2. Layering
graph TD
    subgraph definition["Definition layer (Elixir, compile time)"]
        BASE["Base component module<br/>spec + state + actions + template"]
        DERIVED["Derived component module<br/>use Base, tag: &quot;vendor-x&quot; or tag: :inherit (§5)"]
        DERIVED -->|inherits + deltas| BASE
    end
    subgraph runtime["Runtime layer (one definition, either engine)"]
        T1["Tier 1: :lit<br/>Elixir compiled to a Lit element"]
        T2["Tier 2: :hologram<br/>Hologram runtime in a custom element wrapper"]
    end
    subgraph surface["Extension surface (runtime-agnostic, this document)"]
        S["attrs · props · events · slots (CONTRACT v1)<br/>::part + --tsr-&lt;tag&gt;-* theming (§7)<br/>dispatchAction · onAction over ALL actions (§6.3–6.4)<br/>el.state camelCase + snake aliases + tsr-state-change (§6.2)<br/>behaviors.add (§6.5) · subclass hooks (§6.6)<br/>tag extension chain (§5.9)<br/>ElementInternals / forms (§6.7)"]
    end
    BASE --> T1
    BASE --> T2
    T1 --> S
    T2 --> S
Every arrow into the extension surface is a MUST: both runtimes implement the
same surface, verified by the shared conformance suite (§9). An extender MUST
NOT need to know which tier executed the element.

3. The extension surface at a glance
An element's extension surface is exactly this list. Anything not listed is
not contract (§6.8):
	attrs, props, events and slots — per docs/CONTRACT.md v1;
	::part names and the --tsr-<tag>-* custom properties the element reads (§7);
	derivation shape: a fresh tag (default) or a tag: :inherit extension of the base tag (§5.1, §5.9);
	el.onAction(name, interceptor) — intercept any action's pipeline (§6.4);
	el.dispatchAction(name, params) — invoke any action (open dispatch, §6.3);
	el.state — a read-only camelCase snapshot with snake_case read aliases, plus the tsr-state-change event (§6.2);
	behaviors.add(tag, fn) with cleanup (§6.5);
	subclassing via customElements.get(tag) over a finite hook set (§6.6);
	ElementInternals / form participation where the manifest declares it (§6.7).


4. Two kinds of extender
Elixir extenders (compile time, full fidelity). A vendor derives a new
element from a base component — with its own fresh tag (default) or as a tag
takeover under the base tag (§5.9) — inheriting spec, state, actions and
template, then applying deltas. The derivation is total: the result is a
standalone component with its own contract module, CEM entry and manifest
entry (for fresh tags) or an extension compiled into the base tag (§5.8). The
same mechanism MUST work for runtime: :lit and runtime: :hologram (§5.10).
JS / any-framework extenders (runtime, stable API). An integrator working
in JavaScript — with or without a framework, without recompiling anything —
extends a shipped element through §6: pre-define via the extendElement
registry (§5.9), post-define via behaviors, onAction and the finite
subclass hooks. This surface is stable across minor versions and identical
across runtimes.
The two are complementary: a vendor who owns the derivation also gets the JS
surface on the derived tag; a JS extender never needs the Elixir side.

5. Elixir inheritance model
5.1 Shape
A component module that defines __tessera_spec__/0 is extendable. Extension
is use of that module:
defmodule VendorKit.PersonaCard do
  use PersonaKit.PersonaCard, tag: "vendor-persona-card"
  # spec deltas (§5.5), region overrides (§5.4), action overrides (§5.3)
end
	The used module already carries the tessera compiler; the deriving module
MUST NOT repeat use Noizu.Tessera.Component (CompileError).
	tag: is REQUIRED: a fresh tag (a literal matching §5.9's regex; MUST
differ from the base tag — the default) or :inherit (tag takeover
under the base tag, §5.9).
	js: follows the fresh-component rules. [PENDING TIER-1: exact artifact set
for derived element components, and whether js: may be omitted when the
base's wrapper is shareable.]
	Everything not overridden is inherited: spec entries, state defaults,
actions, template, regions, runtime, cy rules (§5.7).

5.2 Overridable vs final
	Surface	Status	How
	attr / prop entries	overridable (type, required, default MAY change; removal forbidden)	redeclare (§5.5)
	new attr / prop / slot / cy	additive	declare normally
	event	additive; inherited MAY be renamed (renames:), detail extended; removal and inherited-key changes forbidden	§5.6
	state entries	overridable (type/default); removal forbidden	redeclare
	action	overridable (layer a body over the extension chain); new actions additive; removal forbidden	§5.3
	internal: action annotation	advisory — docs + dev-mode warn only; flipping it is not a breaking change	declare/redeclare (§5.3, §10)
	init hooks	overridable	__tessera_init__/2 · /3, defoverridable + super (§5.3)
	template	overridable in full (dead-region/unused-event warning) or per region	§5.4
	styles	additive	base styles always apply; derived MAY append
	runtime	inherited by default; cross-runtime derivation [PENDING TIER-2 SPIKE]	§5.10
	tag:	final per derivation — a fresh tag MUST differ from the base tag; tag: :inherit is exclusive with a tag literal; cycles forbidden (§5.9)	
	reserved names	final	__tessera_*__, template/0, _-prefixed keys
	inherited surface narrowing	final	removal of attrs/props/events/slots/state/actions forbidden

Every "forbidden" row raises a pointed CompileError naming the base module,
the derived module and the offending entry. Nothing degrades to a warning that
would produce an element violating its own inherited spec.
5.3 Overridable hooks: init and actions
Elixir shape — the use Vendor.Element macro (canonical; REQUIRED on Tier 2).
Hologram's IR has no super (Tier-2 spike finding, verified 2026-11-11), so
Elixir-side inheritance MUST NOT promise Elixir-level super dispatch.
Extension instead goes through the base module's generated __using__ macro —
written use Vendor.Element (the vendor's element module in the use
position; §5.1's use Base, tag: … IS this macro). The expansion is
user-confirmed (D4). The macro expands to the full scaffolding:
	the injected base_action/3 dispatcher;
	defoverridable declarations for every inherited action and init hook;
	tag: / :inherit / priority: option handling (§5.9);
	the chain-conflict warnings (§5.7).

A derived module overrides with plain clauses and reaches the next layer
down — ultimately the vendor implementation — by calling the dispatcher:
def action(:reset, _params, component), do: put_state(component, selected: false)

def action(:increment, params, component) do
  component = put_state(component, last_vendor_touch: true)
  base_action(:increment, params, component)
end
The compiler MUST generate the dispatcher + defoverridable scaffolding for
every inherited action and init hook; overriding a name that is neither
inherited nor newly declared is a CompileError. Under a tag takeover (§5.9)
the same injected chain carries multiple extension layers in §5.9's chain
order — a dispatch order through the injected chain, not language-level
super: each layer's base_action/3 call reaches the next module down, and
the innermost dispatch falls through to the vendor base. The same macro drives
Tier 1's lowering (below). Hand-rolled scaffolding — writing the
defoverridable + dispatcher plumbing without the macro — stays possible but
has no contract standing unless the result passes the base tag's conformance
gate (X-19); on Tier 2 the macro is the required mechanism.
RESOLVED (brief 3f, T2-9): Tier 2 rides the SAME canonical macro — a Tier-2
vendor declares use Noizu.Tessera.Component.Extension, tag: …, actions: …, props: …, template: … over use Hologram.Component, and extenders use Vendor, tag: :inherit … — one shared extension layer (merge_spec!, the
§5.5 merge rules + type-change guard, §5.9 chain machinery, §8 pin check),
with only the lowering differing: the injected base_action/3 dispatcher +
clause ordering replaces super, and overrides: [names] is the Tier-2
author's declaration of which inherited actions its action/3 clauses
override (Tier-1 redeclaration is visible in the fn-AST deltas; Tier-2
bodies are compiled clauses the merge cannot see, so the override set is
explicit — it feeds the §5.9 chain-conflict warning and the takeover
layer registry). The hand-rolled mirror is gone: the HoloKit EditableList
dispatcher migrated onto the macro and passes the conformance gate.
Tier 1 shape (compiled to Lit) — action redeclaration. Tier 1 actions are
action :name, fn state, params -> … end; a derived module redeclares the
same action :name to layer a body over the inherited one, dispatching down
with the same dispatcher convention:
action :increment, fn state, params ->
  state = base_action(:increment, state, params)
  %{state | last_vendor_touch: true}
end
The emitted Lit code uses real ES super: the compiler lowers the
redeclaration into an override whose down-call is a genuine JS super call —
the mechanism the JS side has and Hologram's IR does not. The Elixir source
is identical across tiers, so an extender never tiers their overrides.
(Implemented, brief 2c: base_action(:name, state, params) in a derived
action body lowers to super.__action_<name>(params, ev) — the state arg is
dropped, JS reads this; the derived method declares let state so the
state = base_action(…) rebinding threads the next state. The derived class
extends the base class re-mixed with the merged contract; non-overridden
members ride the ES class chain.)
Init hooks target __tessera_init__/2 / __tessera_init__/3 — never
the generated init pair (docs/AUTHORING.md). The use Vendor.Element
macro generates their dispatchers too; the derived body SHOULD dispatch down
to the inherited hook through the injected dispatcher (same pattern as
base_action/3; the init dispatcher names are base_init/2 and
base_init/3 — T1-2 resolved, brief 2c), and MUST when base actions read
state the hook seeds.
The internal: annotation is advisory (D2). An action MAY declare
internal: true:
action :seed_cache, fn state, _params -> … end, internal: true
It groups the action under internal docs in the CEM and fires a dev-mode
warn-once when an interceptor registers against it (§6.4). It NEVER restricts
dispatch or interception — every action is open (§10). Redeclaring an
inherited action MAY flip the annotation in either direction; that is a
docs-and-warnings change, not a breaking one (§8.2).
5.4 Template regions (slot_template)
A region is a named span inside an element component's template with declared
default content. The base declares it inline:
template ~TSR"""
<ul class="rows">
  {%region :row}
    <li class="row">{@label}</li>
  {%endregion}
</ul>
"""
A derived module replaces the region body:
slot_template :row, ~TSR"""
<li class="row vendor-row"><slot name="row-icon"></slot>{@label}</li>
"""
Rules:
	slot_template :name declares/overrides region :name; region names are
snake atoms following the CONTRACT §1 identifier grammar.
	Default content is the region body between {%region <name>} and
{%endregion}; it renders when no derived module replaces the region. A
region MAY ship with an empty body — a pure extension point.
	A slot_template for a name the base never declared is a CompileError.
	Region bodies are ordinary ~TSR fragments (the implemented Tier 1 template
sigil; same dual-lexer rules as template). They MAY read attrs, props,
state and bind events to inherited or new actions.
	Regions may nest; an override MUST NOT change which regions exist inside it.
[PENDING TIER-1: {%region%} support is new — absent from the spike; lexer/
codegen confirmation and nesting-depth limits TBD.]
	Chain composition (D1). Under a tag takeover, region overrides compose in
§5.9's chain order: an outer layer's slot_template body MAY render the
next-inner layer's content (default content at the bottom of the chain) with
a {%super%} marker; a body without the marker replaces the inner layers'
content entirely. ({%super%} is a tessera template directive lowered per
tier — never a Hologram-IR super.) Landed Tier 1: brief 2d lowers
{%super%} to a real ES super.__region_<name>() call; brief 2e composes
takeover chains in this order at the tag's first definition.
	Whole-template replacement is allowed and discards all region structure;
the compiler MUST then warn listing inherited events the new template no
longer emits and regions that no longer exist. The derived CEM no longer
lists those events (§5.8).
	A region is not a DOM slot: DOM slots stay consumer input at runtime
(CONTRACT §2 slots:); regions are compiled-in, vendor-replaceable
fragments. A region body MAY contain <slot> elements.

5.5 Spec deltas and merge rules
The derived spec starts as a deep copy of the base spec; the derived module's
declarations merge in:
	Additive: new attr/prop/event/slot/state/action names merge
in as-is, in declaration order after inherited entries.
	Override by name: redeclaring an inherited attr/prop/state entry
replaces it wholesale (type, required, default, json:). The name MUST
match an inherited name; a new name is just additive.
	Type-change guard: if the base's compiled template or action bodies
reference an overridden key and the override changes its type, the compiler
MUST reject (CompileError). [PENDING TIER-1: reference-graph pass over
compiled ASTs; Tier 2: same rule for Hologram-translated bodies —
[PENDING TIER-2 SPIKE] for the equivalent static pass.]
	required: MAY be relaxed (true → false, declaring a default:),
MUST NOT be tightened.
	Removal is forbidden for attrs, props, events, slots, state and actions
— the base template and actions may reference any of them. There is no
removal syntax; violations are CompileErrors.
	Collision rules carry over: duplicates, attr/prop collisions,
non-round-tripping keys, reserved _-prefixed keys — all re-checked over
the MERGED spec, with lines pointing into the derived file (CONTRACT §1).

5.6 Events: add, rename, extend detail
	Add: declare normally.
	Rename: event "row-pick", renames: "persona-select" replaces an
inherited event name. At compile time: emission points in inherited
template/actions are rewritten; the binding prop follows (on_row_pick,
default action :row_pick, CONTRACT §1); the derived CEM lists only the new
name; renames: MUST target an inherited name, and renaming an
already-renamed event is a CompileError. Renaming changes vendor
vocabulary, not when or why the event fires. [PENDING TIER-1: rewrite pass;
the spike's codegen has no rename path.]
	Detail: redeclaring an event MAY extend its detail with new keys;
inherited keys MUST keep their types; dropping or retyping an inherited
detail key is a CompileError (downstream on_<event> actions
pattern-match those keys).
	A derived event MUST NOT use the reserved tsr- prefix (§6.2).

5.7 Compile-time validation
Errors:
	Error	Trigger
	double use	deriving module repeats use Noizu.Tessera.Component
	missing/invalid tag	absent; a tag literal fails the fresh-tag regex; or equals the base tag without tag: :inherit (§5.9)
	tag-takeover cycle	an :inherit chain revisits a module (§5.9)
	unknown override	action/slot_template/__tessera_init__ override of an undeclared name
	forbidden removal	any attempt to drop an inherited entry
	type-change on referenced key	§5.5 type-change guard
	detail narrowing	event redeclare drops or retypes an inherited detail key
	region mismatch	override for an undeclared region; body adds/removes nested regions
	broken rename chain	renames: target missing or already renamed
	merged-spec violations	duplicates, collisions, round-trip failures, reserved keys
	extension-api pin mismatch	derived pin unsatisfied by the base (§8)

Warnings:
	Warning	Trigger
	chain conflict (D1)	two same-depth extensions override the same action body or region — names both modules, which layer won by §5.9 chain order, and that the inner layers stay silent until the dispatch goes down-chain (base_action/3 / JS super)
	dead surface	whole-template replacement dropping inherited events/regions (§5.4)

5.8 Derived artifacts
A fresh-tag derived component generates everything a fresh one does, from the
merged spec — nothing else: __tessera_spec__/0 (merged, derived_from:
naming the base) and __tessera_manifest__/0;
<snake_derived_tag>.contract.generated.mjs (byte-deterministic, gitignored);
the CEM and tessera-manifest.json entries for the derived tag; in Hologram
hosts the render/bridge glue for the derived tag; for Tier 1 element
components the derived element module. The base's artifacts are untouched —
the derived CEM is the only description of the derived surface.
extension_api flows from the base unless the derived module declares its own
(§8.3).
A tag: :inherit extension generates no new tag: the merged spec is emitted
under the BASE tag in the app performing the extension — same artifact set as
above, keyed by the base tag, derived_from: naming the base. The vendor
package's own artifacts are untouched on disk; the extending app ships the
extended element. The base tag's conformance suite (§9) MUST still pass on the
extended element (X-19).
5.9 Tag naming rules and tag takeover
Decision note (user-confirmed 2026-11-11). D1 — the user's answer,
"replace but extend not replace" — is applied here as: a derivation MAY
register under the base module's original tag, and doing so is ALWAYS an
extension of the vendor element — it inherits everything and layers its
overrides on top (JS: real ES super; Elixir: the base_action/3 dispatch
chain, §5.3); it is never a wholesale substitute. Vendor
behaviour that isn't overridden keeps working, and the base tag's conformance
suite MUST still pass on the extended element. The composition semantics
below — chain order (dependency depth → priority: → module name),
outermost-wins conflict resolution, the base-suite gate — were the
coordinator's expansion of the terse answer and are user-confirmed;
this section is final as written (Q4 resolved). The syntax is
tag: :inherit; the alternative extend_tag: true was considered and
dropped as a second knob on the same decision.

Fresh-tag derivation (default).
	Tags follow the fresh-component rule ^[a-z][a-z0-9]*(-[a-z0-9]+)+$
(Noizu.Tessera.Naming.tag_regex/0).
	A fresh tag MUST differ from the base tag. Tag identity is how consumers,
manifests and the bridge pin an element.
	Deriving from a derived element is allowed (linear chaining; each hop takes
a new tag or its own :inherit; a cycle is a CompileError).
	The tsr- prefix is reserved for tessera; vendor tags SHOULD carry their
own namespace (vendor-…). Cross-package uniqueness is a runtime concern
handled by defineOnce (first registration wins, warn once per document).

Tag takeover (tag: :inherit).
defmodule VendorKit.FilterListExt do
  use Acme.FilterList, tag: :inherit, priority: 10
  # layers overrides over the vendor element via super — nothing is substituted
end
	The extension inherits everything (§5.1) and registers under the base tag.
Vendor behaviour that isn't overridden keeps working: every override is a
hook layered over the extension chain, and every code path the extension
never touches remains the vendor's own.
	The base tag's conformance suite (§9) MUST still pass on the extended
element (X-19) — takeover must not change behaviour the base's own tests
pin. This is the gate that keeps "extend" from becoming "replace".
	tag: :inherit is exclusive with a tag literal. It composes linearly: an
extension may itself be extended the same way; a cycle is a CompileError.
	Mint-a-new-tag derivation stays available and stays the default whenever
tag: is given a literal.

Composition, not last-wins. Several extenders of the same tag COMPOSE.
The chain is built innermost → outermost, deterministically:
	The vendor base is innermost — the last down-chain dispatch falls
through to it.
	Dependency order. An extension derived from another extension sits
outside everything it extends; use compile order guarantees the inner
layer exists before the outer compiles.
	Same depth — priority:. The use …, priority: n option (integer,
default 0); higher values sit further out. The outermost layer runs
first and wins conflicts.
	Ties — module name. Equal priority resolves by module name ascending;
the alphabetically-first module sits closer to the base.

Each extension's down-chain dispatch (Elixir: the injected base_action/3
over the generated defoverridable chain, §5.3; JS: real ES super)
reaches the next layer inward; after the last extension the vendor base
implementation runs. Region overrides compose the same way
(§5.4): an outer layer's slot_template body renders the next-inner content
with a {%super%} marker, or replaces it entirely without one. Landed
Tier 1 (brief 2d): {%super%} lowers to super.__region_<name>() on the
composed class chain.
Conflicts. Two extensions overriding the same action body or the same
template region resolve by chain order: the outer layer's body is the
outermost clause, and if it never dispatches down (base_action/3 / JS
super) the inner layers' bodies never run. The compiler MUST emit the
chain-conflict warning (§5.7) naming both modules, which layer won, and that
inner layers are silent until the dispatch goes down-chain — a visible chain
order, never a hidden last-wins.
Runtime mechanics.
	Elixir (definition layer of both tiers). Extensions compose at compile
time when everything is in one app: the compiler builds the injected
base_action/3 dispatch chain in the order above, so the shipped element
already contains every layer. Landed Tier 1 (brief 2e): chain depth walks
the derived_from spine (Extension.chain_depth/1), priority: rides the
spec, same-depth conflicts get the §5.7 warning from the compile-time
sibling registry (Extension.record_takeover_layer!/2), and the runtime
chain is Extension.chain_order/1 (depth → priority → module name) —
mirrored byte-for-byte by the JS registry comparator. A fresh-tag
derivation FROM a takeover layer is a CompileError (layers ship as mixins
with no exported class; chain through :inherit instead).
	JS, pre-define. A customElements tag cannot be redefined, so a JS
extender layers onto the definition, not after it:
Tessera.extendElement(tag, mixin) registers a mixin in a registry held
beside defineOnce; when the tag is first defined, defineOnce composes
all registered mixins — first-registered outermost, the §6.4 onion
order — into the single class that is then defined once. Registering for an
already-defined tag is a dev-mode warn pointing at the post-define paths.
Landed Tier 1 (brief 2e): extendElement(tag, mixin, opts?) exported from
@noizu/tessera-core; the queue lives on the bridge singleton
(getBridge().extensions, one registry across duplicate module copies) with
{depth, priority, module, seq} coordinates and duplicate-module dedupe;
defineOnce consumes it at the tag's FIRST definition
(takeExtensionMixins, innermost → outermost); post-define registration
returns false + warn-once pointing at behaviors/onAction. Generated
takeover layers (Elixir tag: :inherit) call extendElement with their
chain coordinates from the element module's register(); a takeover layer
exports no element class — the layer IS the mixin.
	JS, post-define. behaviors (§6.5) and onAction interceptors (§6.4)
remain the sanctioned post-define layering: they cannot replace the class,
they wrap the pipeline and attach per-connection behaviour.
	RESOLVED (brief 3f): the wrapper-side extendElement(tag, mixin, opts)
exists on Tier 2 (priv/tessera_holo runtime, same registry semantics:
first-registered outermost, Symbol.for-shared across duplicate bundle
copies, post-define warn-once pointing at onAction/defineElement).
Compile-time Elixir layers on Tier 2 compose differently from Tier 1 and
the difference is contractual: Hologram's IR has no super, so a layer's
compiled base_action/3 chain contains ONLY its own spine — sibling
layers outside the outermost module's spine never run. Tier-2 takeover
chains are therefore LINEAR (each layer uses the previous layer, chain
coordinates depth/priority carried on the use for warning order), and
the wrapper's defineElement(tag, module, opts) re-points the tag's
mount module to the chain-OUTERMOST layer as layers register (depth ASC →
priority ASC → module ASC → first-registered outermost on tie); the
outermost layer's spine contains every layer, so one mount runs the whole
chain. Tier 1 keeps true sibling+priority composition via real ES
super. Either shape MUST satisfy X-19 on its tier's harness.

Takeover is not the host swap. The host-app element: swap
(docs/EXTENDING.md §3, Phase 2) remains the runtime-level replacement path —
a deliberate host decision keeping the contract module identical; the swapped
element MUST satisfy this contract (§9 applies to it too). tag: :inherit is
its compile-time, extension-only counterpart: it cannot substitute a foreign
implementation, because the conformance gate (X-19) and the super chain
pin the vendor element underneath.
5.10 Runtime selection
A derived element inherits the base's runtime:. Same-runtime derivation is
fully supported on both tiers: the merged spec compiles under the inherited
runtime. Cross-runtime derivation (:lit base derived as :hologram or the
reverse) is a CompileError (brief 3f, T2-6, decision U4 — pointed over
silent: never assert unverified capability). derive_tier2!/derive_tier1!
raise tessera cross-runtime derivation is not supported (T2-6) … naming
both modules; support arrives, if ever, as a verified capability with its
own conformance evidence. runtime: never appears in the JS extension
surface — JS extenders (§6) are runtime-blind by construction.

6. JS extension API
Signatures are TypeScript-style. All members below are contract, versioned by
extension_api (§8). Anything marked internal is out of contract forever.
6.1 Static and instance surface
interface TesseraStateSnapshot {
  readonly [key: string]: unknown;   // camelCase canonical keys (CONTRACT §1);
                                     // snake_case aliases are non-enumerable (§6.2)
}

type ActionNext = (paramsOverride?: Record<string, unknown>) => unknown | Promise<unknown>;

type ActionInterceptor = (
  params: Record<string, unknown>,   // camelCase keys, data-only (D3)
  next: ActionNext,
) => unknown | Promise<unknown>;

interface DispatchResult {
  ok: boolean;
  reason?: "unknown-action" | "vetoed" | "error";
  value?: unknown;
}

interface TesseraElementStatic {
  readonly tesseraTag: string;             // e.g. "persona-card"
  readonly tesseraContractVersion: number; // wire contract (1 today)
  readonly tesseraExtensionApi: string;    // semver, §8
  readonly tesseraActions: readonly string[]; // EVERY action name — open surface (D2, §10)
}

interface TesseraElementInstance {
  get state(): TesseraStateSnapshot;       // fresh frozen snapshot (§6.2)
  onAction(name: string, interceptor: ActionInterceptor): () => void;  // name in either casing
  dispatchAction(name: string, params?: Record<string, unknown>):     // name + param keys in
    DispatchResult | Promise<DispatchResult>;                          // either casing (§6.3)
}
TesseraElement(Base, contract) (the existing mixin, CONTRACT §4) is the
carrier; both runtimes attach these members to the mixed class, so a plain
HTMLElement-based and a Lit-based element expose the identical instance
surface.
6.2 State snapshot and tsr-state-change
	el.state returns a fresh snapshot per access. Top-level properties are
frozen; nested values are shared references and MUST be treated as
read-only (the runtime does not deep-freeze).

	Canonical keys are camelCase (D3): selectedId, the CONTRACT §1
snake → camel transform of the declared Elixir state keys. The compiled
bodies keep the Elixir snake names internally; the camelCase surface is the
snapshot/event projection (internal representation is not contract, §6.8).

	Round-trip is compile-time. State keys MUST satisfy the CONTRACT §1
round-trip grammar: keys that cannot round-trip — consecutive capitals
(user_id written userID), digit-initial segments (col_2_width),
double or trailing underscores — are rejected when the Elixir state is
declared, so the camelCase projection is always lossless.

	snake_case reads are aliases. el.state.selected_id returns the same
value as el.state.selectedId. Mechanism: the snapshot is a frozen object
whose snake_case aliases are non-enumerable own properties mirroring the
canonical camelCase keys. Consequences: Object.keys(el.state),
JSON.stringify(el.state) and object spread expose camelCase only; aliases
can never diverge because the snapshot is regenerated per access. A read
Proxy was considered and rejected — traps complicate snapshot identity for
no gain over frozen aliases. (Implemented, brief 2a: makeSnapshot in
priv/js/src/pipeline.mjs — fresh frozen object per access, top-level freeze
only, snake alias attached only when it differs from the canonical camel
key; pinned by conformance case X-05.)

	tsr-state-change — composed, bubbling CustomEvent (same dispatch shape
as emit), fired after a state transition commits:
detail: { keys: string[]; state: TesseraStateSnapshot; action: string }
keys are camelCase (D3), covering exactly the keys the transition changed;
action is the snake-canonical name of the dispatched action (additive
payload — consumers MUST ignore unknown detail keys); one event per
transition (an action changing three keys fires one event, not three).
A transition exists only when the action produced a next-state object —
a handler that returns null/undefined applied nothing and fires nothing;
a next-state object that changes nothing fires exactly one event with
keys: [].
Timing: after the transition is applied and rendering scheduled —
Lit: subscribers awaiting el.updateComplete see the new DOM; Tier 2: the
commit point is after Hologram's synchronous re-render — #processActionResult
calls Hologram.render() before scheduling follow-up actions, so
tsr-state-change dispatches right after the shim's render patch returns
(contract emits land on the later scheduleAction macrotask). The event fires on the
element; it is not bridge traffic and MUST NOT appear in data-tsr-on.

	Transitions rejected by the pipeline (§6.4 veto/error) or dropped after
disconnect MUST NOT fire the event.


6.3 dispatchAction
el.dispatchAction("reset", { keepSelection: false });
el.dispatchAction("reset", { keep_selection: false });  // same dispatch — either casing
	Open dispatch (D2). Every declared action is invokable from outside —
there is no visibility gate and no not-public result. Only UNKNOWN names
are rejected: the call returns
{ ok: false, reason: "unknown-action" } synchronously, logs a dev-mode
warn, changes no state, emits nothing, and does not throw.
	Name + param normalization (D3). Action names are accepted in either
casing — dispatchAction("incrementStep") ≡
dispatchAction("increment_step") — and normalize camel → snake before
dispatch (Elixir always receives snakecase, the CONTRACT §1 bridge rule).
Param keys likewise arrive in either casing and are deep-normalized on
entry (the CONTRACT §1 transform, the same code path as the bridge's
snakeKeysDeep), `-prefixed reserved keys are stripped with a warn (the tsr-props reserved-key guard, applied to params), and function-valued params are rejected (reason: "error"`).
	Return: the pipeline result as DispatchResult — or Promise<DispatchResult>
when any stage is async. Callers MUST treat both shapes as possible.
(Implemented, brief 2a — T1-5 resolved: sync dispatch returns the result
directly, an async stage makes the whole call a Promise (which never
rejects); value normalizes to the POST-transition camelCase snapshot on
ok: true (U1/Q3), to the vetoing stage's return value on
reason: "vetoed", and is absent on unknown-action / error / stale.)
	Dispatching an internal:-annotated action works like any other (the
annotation warns on interception, not dispatch — §6.4, §10).
	dispatchAction is the ONLY sanctioned invocation path for page scripts.
Calling __action_* / __tesseraRunAction or mutating state properties
directly is not contract (§6.8).

6.4 Interceptor pipeline
const off = el.onAction("increment", (params, next) => {
  analytics.tick("increment", params);   // params: camelCase
  return next({ ...params, step: 2 });   // params override, optional
});
// later: off();
	Ordering (D3, user-confirmed). Registration order is onion order: the
FIRST-registered interceptor is the OUTERMOST — it runs first and its next
invokes the second-registered; the innermost next invokes the element's
own action. "Earlier installed wraps later installed." The same onion order
governs pre-define JS mixins (extendElement, §5.9).
	Veto / cancellation. Returning without calling next cancels the
action: no downstream stage runs, no state changes, no events emit, no
tsr-state-change; the interceptor's return value becomes the pipeline
result. This is the only sanctioned cancellation — no external abort.
	Async. If any stage returns a Promise, the pipeline result is a Promise
chaining every stage; the final state application is awaited on it. A stage
resolving after the element disconnected MUST NOT apply state or emit
(stale-resolution drop). (Implemented, brief 2a — U6: a dropped dispatch
resolves to { ok: false, reason: "vetoed" } with no value — the stale-drop
REUSES vetoed; the reason enum gains no new member. X-10.)
	Params flow (D3). Entry params are normalized snake-canonical (§6.3,
either input casing). Interceptors receive the params projected to
camelCase; next(paramsOverride?) replaces params for all downstream
stages and accepts overrides in either casing, normalized the same way. The
element's own action implementation always receives snake_case, on both
tiers (the compiled body reads Elixir names).
	Errors. A stage that throws before next surfaces to the
dispatchAction caller ({ ok: false, reason: "error" }; internal
invocations catch it), emits tsr-action-error, and skips all downstream
stages. A stage SHOULD NOT throw after next — the action may already have
committed; the error still surfaces but cannot roll back.
	Internal invocations (template-bound $click={:action}) pass through
the same pipeline and are interceptable by the same rules. (Implemented,
brief 2a: the generated __tesseraRunAction delegates to
__tesseraDispatch — pinned by X-08's click leg.)
	All actions are interceptable (D2). There is no private-action
restriction. An interceptor registered against an internal:-annotated
action (§5.3) triggers a dev-mode warn-once per tag+action at registration —
the annotation is advisory and never blocks the registration or the
interception (§10).
	onAction returns an unsubscribe function. Registration is
per-element-instance and survives disconnect/reconnect; a behavior wanting
per-connection interceptors registers them in the behavior and unsubscribes
in its cleanup.

tsr-action-error — composed, bubbling:
detail: { action: string; message: string; error?: unknown }.
6.5 Behaviors
Existing mechanism (priv/js/src/behaviors.mjs), contract-fixed:
interface Behaviors {
  add(tag: string,
      fn: (el: TesseraElementInstance) => void | (() => void),
      opts?: { api?: string }): () => void;   // returns unsubscribe
  remove(tag: string, fn: Function): void;
  get(tag: string): Function[];
}
	fn runs on EVERY connectedCallback; its cleanup runs on the matching
disconnectedCallback; throwing behaviors are caught and warned, never
breaking the element (all three implemented).
	Registry on the bridge singleton — cross-bundle visibility holds.
	add returns an unsubscribe function (additive to today's void).
	opts.api pins the extender's supported range (§8.4, Q1 resolved to the
plan default 2026-11-12): the pin is checked at CONNECT, never at
registration (a tag may have no runtime yet when add runs); a MAJOR
mismatch ⇒ warn-once + skip the behavior's run — the registry entry stays
(unsubscribe still required, and a runtime later upgraded into range starts
running it); a minor mismatch ⇒ warn-once, the behavior runs; an unparsable
range ⇒ warn-once, run ungated.

6.6 Subclass hooks
Subclassing via customElements.get(tag) and defineOnce (first definition
wins) is contract under this finite hook list. Because a defined tag cannot be
redefined, class-level JS extension of an existing tag goes through the
extendElement pre-define registry (§5.9) instead; these hooks matter
chiefly for fresh derivations and pre-define mixins. The super calls below
are real ES super — the JS mechanism available to Tier-1 classes and
mixins; it is unrelated to the Elixir-side base_action/3 dispatcher (§5.3),
which exists because Hologram's IR has no super.
	Hook	Obligation	Notes
	connectedCallback()	MUST call super	behaviors + bridge registration live here
	disconnectedCallback()	MUST call super	behavior cleanups live here
	attributeChangedCallback(n, o, v)	MUST call super	contract coercion + tsr-props live here
	firstUpdated() / updated()	SHOULD call super	Lit-backed runtimes only
	shouldUpdate()	MAY override; MUST NOT unconditionally return false	would freeze contract behavior
	render()	Tier 1: overridable, MUST return a lit template. Tier 2: reserved and UNEXPOSED (brief 3f, T2-8, decision U5) — the render path is the hosted Hologram mount itself; no guarded render() override is offered, and replacing it would bypass the mount (the §6.8 reserved set applies; revisit only with a verified design)	

Everything else is reserved: __tessera* / __action_* members,
__tesseraState/SetState/RunAction, static properties/static styles
mutations after registration (a subclass MAY add reactive properties
additively via the underlying runtime's mechanism; it MUST NOT retype or
remove inherited ones), observedAttributes (derived from the contract), and
_-prefixed members (tessera-internal per CONTRACT §4).
6.7 Form participation
When the manifest declares formAssociated: true, the element MUST
participate in forms through ElementInternals (attachInternals,
setFormValue, setValidity, formDisabledCallback, formResetCallback).
Extenders may rely on form participation only when declared, and MUST NOT
attach internals to an element that did not. Tier 2 is wired (brief 3e):
defineElement sets static formAssociated = true when the component manifest
declares it (interim fixture hook __tsr_form_associated__; brief 3f replaces
it with spec-driven form_associated), the base constructor attaches
ElementInternals ONLY when new.target.formAssociated === true (exposed as
el.internals; undeclared elements get null — never attached),
formResetCallback/formDisabledCallback are no-op subclass-overridable seams
on the element, and setFormValue/setValidity are driven through the
internals from the mount subclass (the documented push-per-render pattern).
Tier 1 is wired (brief 2f), same shape: the spec DSL takes
form_associated: true (a plain boolean use option; anything else is a
CompileError) carried on %Spec{} with additive-derived inheritance (a
derived component inherits its base's participation — explicit false is
treated as unset, never as an override that silently drops it). The field
flows to the manifest/CEM as a put-if-declared key (absent keeps pre-2f
manifest bytes stable), and the element emission adds
static formAssociated = true in all three templates (fresh, derived,
tag-takeover mixin) ONLY when declared. The TesseraElement constructor gates
attachInternals on new.target.formAssociated === true and exposes the
handle as el.internals (undeclared reads null — never attached; a runtime
without attachInternals degrades to a warn + null), with
formResetCallback/formDisabledCallback as overridable no-op seams.
Pinned by FM-01…FM-03 as SHARED case bodies: the WTR harness mounts the
compiled <tsr-conf-form> fixture through a recording subclass implementing
the same push-per-render pattern, so the identical bodies run unmodified on
both engines.
6.8 Explicitly NOT part of the contract
	Any __tessera- or __action_-prefixed member; any _-prefixed property.
	The internal representation of state (Lit reactive properties, Hologram
state cells) — read it through el.state; the Elixir snake names the
compiled bodies use internally are likewise not a JS surface.
	Bridge singleton internals beyond the documented behaviors namespace;
globalThis.Hologram — host runtime, never an extension path.
	Shadow-DOM internals: open shadow roots are open for debugging; querying
into them is not a stable surface — re-emit (docs/EXTENDING.md §4) and
parts (§7) are the sanctioned paths.
	data-tsr-on values authored at runtime by page scripts (render-time
adapter output).
	Replacement of an element's tag from an extension module: re-defining a
customElements tag is impossible and re-registering under another tag is
not contract (§5.9 — extension, not substitution).
	The internal: action annotation as access control — it is docs and a
dev-mode warn, nothing more (§10).


7. Theming
	Parts. Styleable internals are exposed as ::part(name) targets. Part
names are lower-kebab, element-scoped, and MUST NOT carry the tag prefix —
scoping comes from the selector (persona-card::part(row)). Every exposed
part is declared in the CEM (cssParts) and MUST exist in the rendered DOM of
both runtimes (X-14). The host element SHOULD expose a root part.
Composites re-exposing inner parts MUST declare exportparts, with
re-exposed names prefixed by the composite (outer-inner).
	Custom properties. Every CSS custom property an element reads is
--tsr-<tag>-<prop>: tag verbatim (hyphens kept), prop lower-kebab —
--tsr-persona-card-accent. Components MUST declare each property they
read in the CEM (cssProperties) with its fallback default, and MUST
provide the var() fallback so an unthemed element renders correctly.
Un-prefixed globals are never read; a design-token cascade reaches the
element only through its declared --tsr-<tag>-* properties. --tsr-*
without a tag segment is reserved for tessera itself.
	Theming is contract: a minor bump may ADD parts and properties; renaming or
removing one is a major bump (§8.2).


8. Versioning and compatibility
8.1 Two version axes
	Axis	Versions	Where	Today
	Wire contract (contract.version)	attrs/props/events/slots naming, contract-module shape, DOM shape, bridge	CONTRACT §2 version, tesseraContractVersion	1
	Extension API (extension_api)	§3's surface: derivation shape + the use Vendor.Element macro expansion (§5.3, §5.9), action pipeline over ALL actions, state snapshot + events, behaviors signature, subclass hooks, theming, forms	manifest + CEM + tesseraExtensionApi	1.0.0 (declared per component; unset ⇒ first stable 1.0.0)

The axes move independently. This document itself is versioned separately
(draft v0.1 → 1.0.0 at first stable release).
8.2 Semver and deprecation policy
	MAJOR — removing or renaming any action (D2: every action is part
of the extension surface, so internal refactors of action names are
semver-relevant); removing/renaming an event, part or custom property;
changing a state snapshot canonical key; changing interceptor ordering or
result semantics; narrowing the subclass hook set; changing the §5.9 chain
order.
	MINOR — additive: new actions, events, parts, properties, hooks; new
optional arguments; new detail keys on existing events.
	PATCH — fixes and clarifications with no surface change.
	internal: annotation flips are advisory — changelog-worthy, never
MAJOR or MINOR on their own (§5.3, §10).
	Deprecation. A deprecated surface keeps working until the next major,
is declared in the CEM (deprecated: true), and MUST emit a dev-mode
warn-once on first use (per tag, same discipline as defineOnce). Silent
removal at a minor is a contract violation.

8.3 Declaring the version
An element declares its extension API version in its spec
(__tessera_spec__), which flows into tessera-manifest.json
("extension_api": "1.0.0" per component), the CEM (per-module custom field
tessera: { "extensionApi": "1.0.0", "actions": ["reset", "increment", …] } —
every action name, D2; actions annotated internal: carry "internal": true
in their CEM doc entry; CEM consumers ignore unknown keys by convention), and
the runtime static tesseraExtensionApi. The base declares; a derived element
inherits unless it declares its own (then §5.7's pin check applies). A
tag: :inherit extension keeps the base tag's declaration unless it widens
the action set, in which case the extending app's emitted CEM lists the merged
actions. [LANDED TIER-1, brief 2b: the spec field flows to
to_manifest_map/1 ("extension_api", key always present — defaulted to
1.0.0 when the component declares none), Codegen.cem/1 (per-module
tessera field), the TesseraElement descriptor (extensionApi) and the
mixin static tesseraExtensionApi; X-15 pins the agreement.]
8.4 Pinning and mismatch
	Elixir extenders pin at derivation: use Base, tag: "…" (or :inherit), extension_api: "~> 1.0". Unsatisfied MAJOR ⇒ CompileError; unsatisfied
minor range ⇒ compile warning listing what the base does not declare.
	JS extenders pin at the extension point: behaviors.add(tag, fn, { api: "^1.0.0" }) (onAction gains the same option in a minor; the
extendElement registry takes it too, §5.9). The pin is evaluated at
CONNECT (Q1, resolved to the plan default 2026-11-12): major mismatch ⇒
warn-once + skip the run, the registry entry persists; minor mismatch ⇒
warn-once only, the behavior runs; an unparsable range warns and gates
nothing; no range ⇒ no check.
	Runtime mismatch warnings are dev-mode, warn-once per tag+extender
(warn-once set on the bridge singleton), stating both versions.
	mix tessera.manifest reports unsatisfied pins as warnings; hard failure is
the host's policy choice.


9. Runtime equivalence
Tier 1 and Tier 2 MUST implement this contract identically; their difference
is confined to the runtime layer. Two rules make that checkable:
	One spec, two engines. Both tiers compile from the same merged spec —
the spec is the interface between definition and runtime. Conformance
renders the same spec on both engines and asserts the same surface.
	Shared conformance suite. The lit-parity suite
(docs/notes/lit-parity.md §4) already pins the wire behaviors
(C-01…C-15, T-01…T-09, D-01…D-07, S-01…S-06, SD-01…SD-03, E-01…E-03) and
its runner rule stands (§4.2: each tier provides its own runner adapter;
the suite defines expected behavior, not runners). Extension-surface
conformance extends it:

	Test ID	Asserts
	X-01	registration identity: customElements.get(tag) returns the mixed class; defineOnce dedupes across copies
	X-02	attrs/props/events/slots observed at runtime match the generated contract exactly
	X-03	contract events dispatch composed+bubbling CustomEvents, camelCase detail keys (CONTRACT §1 emit boundary)
	X-04	bridge maps data-tsr-on → action with deep snake_case params (CONTRACT §4)
	X-05	el.state: canonical camelCase keys matching the CONTRACT §1 transform of the declared state keys; fresh frozen snapshot; snake_case aliases return identical values; Object.keys/JSON.stringify/spread expose camelCase only
	X-06	tsr-state-change: one event per transition; keys camelCase, exactly the changed keys; state is post-transition
	X-07	open dispatch: every declared action dispatches by name in either casing and runs; unknown name ⇒ {ok:false, reason:"unknown-action"} + warn, no state change, no event; interceptor registration against an internal:-annotated action warns once and still works
	X-08	interceptor ordering: first-registered outermost; param overrides flow downstream
	X-09	veto: no next ⇒ no state change, no events, result returned to caller
	X-10	async pipeline: Promise chaining; post-disconnect resolution applies no state, emits nothing
	X-11	error path: throwing stage ⇒ tsr-action-error + {ok:false, reason:"error"}; downstream skipped
	X-12	behaviors: add → connect → cleanup on disconnect; throw isolation; remove; unsubscribe return
	X-13	subclass hooks: allowed set works with super-chaining; reserved members enforced
	X-14	theming: every declared part exists in rendered DOM; declared custom properties resolve with fallbacks
	X-15	tesseraExtensionApi / manifest extension_api / CEM field agree; pin warnings fire on major mismatch
	X-16	Elixir derivation end-to-end: derived tag registers, merged spec drives DOM, base artifacts untouched
	X-17	region replacement end-to-end: default renders unoverridden; override renders on the derived tag; unknown-region override fails compilation
	X-18	tsr-props reserved-key and method-key skip warnings (existing behavior, pinned)
	X-19	tag-extension chain (D1): a tag: :inherit extension registers under the base tag; chain order (dependency → priority: → module name) is deterministic; the down-chain dispatch (base_action/3 on Elixir, ES super in JS) falls through every layer to the vendor base; the BASE tag's conformance suite passes on the extended element; two same-depth overrides of one action or region emit the chain-conflict warning
	X-20	case normalization end-to-end (D3): dispatchAction/onAction accept camel and snake action names and param keys; Elixir receives snake_case; interceptors receive camelCase; a non-round-tripping state key fails compilation
	X-21	JS tag extension: extendElement(tag, mixin) composes pre-define mixins first-registered outermost into the single definition; post-define registration warns and points at behaviors/onAction — landed Tier 1 (brief 2e); the wrapper-side extendElement exists on Tier 2 (brief 3f, priv/tessera_holo, same registry semantics) — its conformance case is ADAPTER-PENDING on the Tier-2 harness (the runtime API is shipped and exercised indirectly via the §5.9 defineElement layering)

Tier 1 runs the suite against compiled elements (WTR, as the spike does);
Tier 2 runs it in the Hologram-in-element harness with its init wait. A
surface test that cannot pass identically on both tiers is a bug in this
document, not a runtime quirk.

10. Security considerations
	Open dispatch is a stated trade-off (D2). Any script on the page can
trigger ANY of the element's transitions: dispatchAction runs every
declared action, and every action is interceptable. There is no visibility
gate in this contract and vendors MUST NOT pretend otherwise. An action
that must not be page-triggerable (destructive, costly, order-sensitive)
SHOULD guard inside its body — confirm steps, host-app authority checks —
rather than rely on a gate this contract deliberately does not provide.
	Params are untrusted input, always. Vendors MUST treat action params as
untrusted input on every path, internal included. Function values are
rejected; _-prefixed keys are stripped; names and keys are case-normalized
— all before any interceptor or action sees them (§6.3).
	Refactor safety is bought with semver. Because every action is part of
the extension surface, renaming or removing an action — even one a vendor
thinks of as internal — is a MAJOR bump (§8.2). Vendors SHOULD choose
action names as if public from day one: the surface cannot tell the
difference.
	The internal: annotation is advisory, never access. It groups docs and
fires a dev-mode warn-once when an interceptor registers against the action
(§6.4). It MUST NOT be documented or implemented as a security control, and
MUST NOT gate dispatch or interception.
	Interceptors run with the page's privileges, not elevated ones.
Vetting third-party interceptor code is the integrator's job, as for any
listener they add. The pipeline's guarantees (veto semantics, error
containment, no state application after disconnect) bound what a hostile
interceptor can do, not what it can see.
	dispatchAction flooding is a host concern; the contract sets no rate
limit, but actions SHOULD be idempotent-or-guarded by design — under open
dispatch, any page script can loop any of them.
	No code paths through strings. Regions and overrides compile from
Elixir literals through the restricted translator; there is no
eval-of-strings on any contract path.
	Form participation (§6.7) follows the platform's ElementInternals
model; a formAssociated element MUST validate untrusted user input like
any form control, and its declared form value shape belongs in the CEM.


11. Migration from docs/EXTENDING.md
docs/EXTENDING.md remains the JS-side how-to; this document is the contract
it now cites. Mapping:
	§1 behaviors → §6.5 (same mechanism; add gains an unsubscribe return and
the api: pin).
	§2 subclass + defineOnce → §6.6 (the informal "override the template or
lifecycle" becomes the finite hook list; render is tier-scoped); class-level
extension of an existing tag → the extendElement pre-define registry (§5.9).
	§3 use ..., element: (Phase 2, unimplemented — the option is silently
ignored today, tracked as F-04) → the sanctioned host-level tag swap
(§5.9). This draft adds the requirement the swap must satisfy: the
replacement element MUST pass the same conformance suite (§9) against the
SAME contract module. No Elixir-side change is specified here; the option's
semantics remain as described in EXTENDING.md §3 until Phase 2 lands.
	§4 re-emit → unchanged; it stays the sanctioned composition pattern and the
reason shadow-DOM crawling is not contract (§6.8).

Draft v0 → v0.1 (2026-11-11, D1–D3). Applied in place — nothing has
shipped against v0, so these are corrections, not deprecations:
	D2: public: true and the not-public result no longer exist; every
action dispatches and intercepts. The tesseraPublicActions static became
tesseraActions, listing every action name. Renaming/removing ANY action is
now MAJOR (§8.2, §10).
	D3: el.state canonical keys are camelCase with snake_case read
aliases — v0's byte-identical snake_case snapshot keys are gone. Action
names and param keys are accepted in either casing; interceptors see
camelCase.
	D1: tag takeover (tag: :inherit) was added beside fresh-tag
derivation; v0's "a derived tag MUST differ from the base tag" now applies
to fresh tags only.

Nothing in this draft removes a shipped surface; the first breaking change
rides extension_api 2.0.0, not this document.

12. Open questions
[PENDING TIER-1] (spike proved the element DSL; these surfaces are new):
	T1-1 — resolved (brief 2d): {%region :name}…{%endregion} + {%super%} in
the dual lexer (region markup forces the minimal lexer on both hosts) and
codegen — each region lowers to a __region_<name>() html-method; host
render interpolates ${this.__region_x()}; slot_template :name overrides
in derived modules compose the inner body via a real ES
super.__region_x(). Nesting capped at 8 (CompileError); duplicate region
names CompileError; unknown/nested-mismatch/duplicate overrides §5.7
CompileErrors. Slot interaction: regions are compiled-in fragments that MAY
contain <slot>s (not DOM slots themselves). Multi-layer chain composition
of overrides landed with T1-10 (brief 2e).
	T1-2 — the Elixir override convention: the injected base_action/3
dispatcher (name/arity confirmation — the working mechanism on Tier 2 per
the 2026-11-11 spike finding, since Hologram's IR has no super);
generated dispatcher equivalents for fn-based actions; init-hook
dispatchers. The canonical use Vendor.Element macro generates all of it
(D4, §5.3) — remaining work is the exact names/arities only.
	T1-3 — resolved (brief 2d): the rename declaration event "new", renames: "inherited" replaces the inherited entry in place (detail merged,
renamed_from marker; no rename chains, no collisions — §5.6 guards); a
string rewrite pass over compiled action/lifecycle JS swaps the
emit(this, "old" literal, and re_emit makes the derived class
re-emit/shadow the base method. Binding-prop + CEM/contract regeneration
fall out of the merged spec (the element tier lists only the new name; the
bridge resolves through the contract); detail retypes are CompileErrors.
	T1-4 — resolved (brief 2d): reference-graph guard — the base's compiled
template tree ({@key} / state.key reads, re-parsed at merge time) plus
base action fn ASTs collect the referenced keys; an author override that
retypes a referenced attr/prop/state key is a CompileError naming base and
derived modules (§5.5).
	T1-5 — resolved (brief 2a): sync dispatch returns DispatchResult directly,
any async stage makes the call Promise<DispatchResult>; value =
post-transition snapshot on commit, the vetoing stage's return on veto
(§6.3).
	T1-6 — resolved (brief 2a): makeSnapshot (non-enumerable snake aliases
over canonical camel keys, fresh frozen per access, §6.2); tsr-state-change
fires after the apply + requestUpdate schedule, so el.updateComplete
resolves on the new DOM.
	T1-7 — extension_api in spec/codegen/CEM; pin checking.
	T1-8 — form participation (formAssociated) implementation.
	T1-9 — derived-element artifact set; whether js: may be omitted when the
base wrapper is shareable.
	T1-10 — resolved (brief 2e): extension-chain construction (D1) — chain
depth from the derived_from spine, priority: on use, the module-name
tiebreak (Extension.chain_order/1, mirrored by the JS registry
comparator); {%super%} region composition rides the 2d class chain;
§5.7 chain-conflict warnings from the compile-time sibling registry
(record_takeover_layer!/2); the base tag's conformance suite re-run on
the extended element (X-19 replays the pipeline bodies verbatim on the
takeover fixture).
	T1-11 — resolved (brief 2e): extendElement registry beside defineOnce
(queue on the bridge singleton), pre-define mixin composition
(first-registered outermost at the tag's first definition), post-define
warn-once pointing at behaviors/onAction (§5.9).

[PENDING TIER-2 SPIKE] (the branch has the Emit host-bridge seam and two
stock Hologram components; no wrapper runtime or notes yet):
	T2-1 — the custom element wrapper: how the Hologram runtime mounts inside
it; Declarative Shadow DOM emission/hydration (parity roadmap Phase 3).
	T2-2 — state projection — RESOLVED (brief 3d, priv/tessera_holo/src/tessera_holo.mjs):
el.state is a fresh frozen camelCase snapshot per access with
non-ENUMERABLE snakecase read aliases (top-level freeze; `-prefixed bridge slots filtered);tsr-state-changefires once per committed transition AFTER the synchronousHologram.render()inside#processActionResult(the commit point), detail{keys: camelCase changed,
state: post snapshot}`; never on veto/error/stale-drop. X-05/X-06.
	T2-3 — action pipeline — RESOLVED (brief 3d): the shim wraps
Hologram.executeAction, so dispatchAction/onAction intercept runs
BEFORE the element-owned Emit seam's synthetic <cid>$h bridge — the
onion (first-registered outermost, camelCase params to stages) composes the
terminal call as a snake-param {ok,value} DispatchResult, and unknown
actions classify Hologram's boxed %FunctionClauseError{} on action/3
into {ok:false, reason:"unknown-action"} + dev warn. X-07…X-11, X-20.
	T2-4 — event emission parity — RESOLVED (brief 3d, spike-owned): the Emit
seam IS the contract path on Tier 2 — HoloKit.Emit.emit/3 dispatches
snake→kebab composed+bubbling CustomEvents with camelCase detail through
the same <cid>$h bridge the wrapper hosts, matching §6.1's wire shape —
verified identical to Tier 1 by the shared X-03 case body.
	T2-5 — template/region semantics under Hologram's own template engine;
whether the {%super%} chain marker translates.
	T2-6 — RESOLVED (brief 3f, U4): cross-runtime derivation is a
CompileError (§5.10) — pointed over silent; never assert unverified
capability.
	T2-7 — RESOLVED (brief 3f): the §5.5 reference-graph type-change guard
rides the shared merge on Tier 2 — the compiled TEMPLATE tree is
tier-agnostic, so retyping a template-referenced prop trips the guard at
compile time; the action-body half of the walk stays Tier-1-only (Tier-2
actions are compiled def clauses, not fn ASTs the graph can read).
	T2-8 — RESOLVED (brief 3f, U5): no render() override is exposed on
Tier 2 — reserved and unexposed (§6.6).
	T2-9 — RESOLVED (brief 3f): Tier 2 rides the SAME canonical macro (§5.3,
D4) — shared extension layer, overrides: as the explicit Tier-2
counterpart of Tier-1's override delta, injected base_action/3 spine,
wrapper-side extendElement + defineElement module-layer re-pointing
with LINEAR chains (§5.9). X-16 + X-19 green on the Tier-2 conformance
harness over shared tier-agnostic bodies.

Unresolved design questions for review:
	Q1 — behaviors.add's api: pin RESOLVED (2026-11-12, brief 2f,
plan default): register-and-gate. The pin is checked at CONNECT — never at
registration (the tag may have no runtime yet when add runs). A MAJOR
mismatch warns once and skips the behavior's run; the registry entry
persists (unsubscribe still applies, and a runtime later upgraded into
range runs it). Minor mismatch warns once and runs; an unparsable range
warns once and runs ungated (never silently disable an extender). The
element is never broken either way (§6.5, §8.4).
	Q2 — interceptor attachment to private actions RESOLVED by D2
(2026-11-11): all actions are open; interception is contract on every
action, and the internal: annotation warns advisory-only (§6.4, §10).
	Q3 — Tier 1 actions return next state internally and expose nothing today;
confirm DispatchResult.value semantics before stabilizing
extension_api 1.0.0.
	Q4 — D1 composition semantics RESOLVED by user (2026-11-11): the
§5.9 layered-extension semantics are confirmed as written — chain order
(dependency depth → priority: → module name, base innermost),
outermost-wins conflicts, the tag: :inherit syntax, and base-tag
conformance passing as the takeover gate (X-19).
	Q5 — D3 alias mechanism, for user confirmation (§6.2): frozen snapshot
with non-enumerable snake_case aliases (chosen) vs a read Proxy; confirms
enumeration/JSON/spread yielding camelCase only.
	Q6 — canonical extension macro RESOLVED by user (2026-11-11, D4): the
macro is chosen, not deferred — use Vendor.Element is the required
Tier-2 extension mechanism (§5.3); hand-rolled scaffolding must still pass
X-19. The macro is part of the extension surface (§8.1).



  

    Authoring tessera components (Elixir side)

How to declare a web component with the Noizu.Tessera.Component DSL so that
mix compile generates the wire contract, the colocated JS skeleton wiring, and
(in Hologram apps) the server render + bridge glue. The normative wire contract
is docs/CONTRACT.md; this guide is the developer workflow.
Minimal component
defmodule MyApp.Components.PersonaCard do
  use Noizu.Tessera.Component,
    tag: "persona-card",
    js: "persona_card.mjs"

  attr :display_name, :string, required: true
  attr :disabled, :boolean, default: false

  prop :tag_list, :list, json: true, default: []
  prop :filters, :map, json: true, default: %{}

  event "persona-select", detail: %{persona_id: :string, click_count: :integer}
  event "persona-hover", detail: %{hovered: :boolean}

  slot "header"
  cy "persona-card-root"
end
	tag: — kebab-case custom-element name matching ^[a-z][a-z0-9]*(-[a-z0-9]+)+$
(enforced at compile time; must contain at least one hyphen per the platform
custom-element requirement).
	js: — the colocated .mjs file next to this module's source file. It is
treated as an @external_resource; the generated JS contract module is
written next to it at compile time (only when its content changed).
	cy: — optional stable data-cy test hook rendered on the host element.

The DSL
	Macro	Purpose	Wire shape
	attr :name, :type	DOM attribute (snake_case atom)	rendered kebab-cased (display-name=), value camelCase prop displayName
	prop :name, :type, json: true	JSON payload shipped through tsr-props	DOM property, camelCased key (tagList)
	event "name-detail"	CustomEvent the element emits	binding prop on_persona_select, default action persona_select, data-tsr-on="persona-select:action@target"
	slot "name"	declared slot (documented in manifest)	passthrough <slot />
	css "--name", default: "…"	CSS custom property the element reads (CEM + gallery metadata)	var(--name, …) in your styles; not on the wire contract
	part "name"	styling hook exposed as ::part(name) (CEM + gallery metadata)	part="name" in your template; not on the wire contract
	cy "name"	data-cy value	rendered verbatim
	styles ~CSS"…" / styles […]	author CSS for the generated Lit element	static styles = [baseStyles, …author entries]

All DSL options must be compile-time literals (variables and module attributes
raise a CompileError pointing at the call site).
Naming — the one rule that matters
Contract keys must survive the snake↔camel round-trip byte-for-byte: declare
snake_case atoms whose camelCase form (split on _, capitalize every segment
after the first) converts back to the identical snake_case name. persona_id
round-trips; col_2_width does not (col2Width collapses back to col2_width)
and is rejected at compile time with a rename suggestion. Non-snake names
(Display_Name, foo__bar, _hidden) are rejected outright. Do not reach for
Macro.underscore/camelize around contract keys — tessera's byte-exact rules
in CONTRACT.md §1 differ from them (userID → user_i_d, col2_width stays
col2_width).
Types
:string · :integer · :float · :boolean · :list · :map · :any.
Event detail: maps use the same type set as values.
Defaults
Declared default: values are JSON literals and appear in the generated
contract + manifest. At render time a prop/attr the caller did not pass falls
back to its declared default — so a template-referenced name must either be
passed by every caller or declare a default:, otherwise the template's
@var lookup raises KeyError at render (Hologram only injects defaults that
are declared). This bites json props referenced via tsr-props in particular:
give every json prop a default: ([], %{}) unless you guarantee callers
always pass it.
Styles
styles declares author CSS for the generated Lit element (lit-parity §2.5;
theming contract in EXTENSION-CONTRACT.md §7). Entries are compile-time
literals: a ~CSS sigil block, a plain string, or a {:shared, "path.mjs"}
tuple naming a Lit shared-styles module (export const styles = css…). A single entry or a static list composes; repeated declarations append in order: ```elixir styles [ {:shared, "./shared_styles.mjs"}, ~CSS""" :host { padding: var(--tsr-my-card-padding, 8px); } :host([tone="dark"]) { background: #111; } ::slotted(p) { margin: 0; } """, ".row { display: flex; }" ] ``` The generated element composes `static styles = [baseStyles, …author entries]` — `baseStyles` carries tessera's fixed `:host` defaults (`display: block`, system font stack) and always comes first; author entries follow in declaration order, so later entries win the cascade. `:host`, `:host([attr])`, `:host(.class)` and `::slotted()` pass through verbatim; Lit validates the CSS at runtime (tessera does not parse it). Backticks, `${` and backslashes in author CSS are escaped for the `css literal.
Theming contract (EXTENSION-CONTRACT.md §7). Every custom property the
element reads must be --tsr-<tag>-<prop> (tag verbatim, prop lower-kebab)
and MUST carry a var() fallback — a tag-scoped read without one raises a
CompileError naming the property. Reads are declared in the CEM
(cssProperties, with the fallback default); un-prefixed globals and
other tags' properties pass through but are not this element's declared
surface. The host exposes a root part; part="…" attributes in the template
are declared in the CEM (cssParts) and reachable via ::part() from the outer
tree. Properties read only inside a {:shared, …} module are JS-side and not
scanned — declare them in the component's own styles block too.
styles without a template is legal: the entries flow to the manifest and
CEM (spec-only / hand-written-JS components declare their theming surface the
same way); only template-bearing components get a generated element.
What mix compile generates
	__tessera_spec__/0 and __tessera_manifest__/0 on the component module
(compile-time validated spec + JSON-encodable manifest map).
	The JS contract module <snake_tag>.contract.generated.mjs next to the
.mjs — byte-deterministic output of CONTRACT.md §2. It is gitignored;
regenerate by compiling. It is also an @external_resource of the module,
so editing it by hand is futile (and next compile overwrites edits only when
the spec actually changed — content-compared, no rebuild loops).
	In Hologram apps (hologram dep present): the server render template
(kebab attrs, tsr-props JSON for json props, data-tsr-on for bound
events, data-cy), generated init/2 + init/3 that trigger the client
registration call, and the absolute-path js_import binding to the .mjs
(register export). Hologram treats init/2 (client mount) and init/3
(server) as separate callbacks — the compiler never derives one from the
other, which is why tessera generates both.

Override __tessera_init__/2 (client) and/or __tessera_init__/3 (server)
— never init/2 / init/3 — to seed state. The generated inits run
call(:register, []) before delegating to the __tessera_init__ hooks, so
overriding the hooks keeps registration alive; a user-defined init written
before the generated one would shadow it and kill registration.
The top-level register() call at the end of your .mjs is load-bearing.
Stateless SSR (no cid passed) never runs init/3; the element gets defined
only when the page bundle evaluates the .mjs and reaches that statement.
Removing it means components render server-side but never upgrade on the
client. mix compile emits a warning when a component's .mjs is missing the
call. See docs/CONTRACT.md §3/§5 for the render + bridge mechanics.
Test goldens (contributors)
The ExUnit suite pins the generators' byte output against checked-in goldens:
the PersonaCard fixture's contract module (test/fixtures/persona_card.contract.golden.mjs
— the wire interface, CONTRACT.md §2) and CEM (persona_card.cem.json), plus
the generated Lit element for the hand-built spike-widget spec
(spike_widget.element.golden.mjs, shared with mix tessera.golden via
test/support/spike_widget_spec.ex). They are never bootstrapped by the
tests: a missing or stale golden FAILS the suite. After an INTENTIONAL
generator change, regenerate all three explicitly and review the diff against
CONTRACT.md §2 before committing:
MIX_ENV=test mix tessera.golden        # rewrites all three goldens
MIX_ENV=test mix tessera.golden --check  # verify-only

Known compiler behaviours (not bugs)
	On Elixir 1.20+, every component that overrides init/3 gets
warning: the following clause is redundant: def init(props, component, server)
from the type checker. This is inherent to Hologram's documented
override-init-after-use pattern (use Hologram.Component itself defines
a catch-all init/3), reproduces with a plain Hologram component, and is
expected in tessera apps. It does not affect the library's own build.
	Stateless rendering (no cid passed) never runs init/3 server-side —
stateful initialization only happens for cid-bearing instances (and the
client mount path calls init/2, which is why both are generated).

Scaffolding
mix tessera.gen.component persona-card --module MyApp.Components.PersonaCard

writes lib/my_app/components/persona_card.ex (spec skeleton),
persona_card.mjs (element template — replace the body, keep the register
export), and test/components/persona_card_test.mjs (define-once smoke test).
The scaffolded .mjs imports only exports that exist in @noizu/tessera-core
(TesseraElement, defineOnce); use emit and behaviors from the same
package inside your element for events and shared behavior.
Packages
use Noizu.Tessera.Package, components: [MyApp.Components.PersonaCard]
generates components/0 (component modules), manifest/0 (aggregated
manifest maps), cem/0 (the package's Custom Elements Manifest) and the
__tessera_package__/0 discovery marker on the host module — feed
mix tessera.manifest with it to emit tessera-manifest.json +
custom-elements.json for tooling, or mix tessera.cem to write just the
package's custom-elements.json.
Gallery
Every package includes the built-in interactive component gallery by
default — no opt-in flag. From the package's Mix project:
mix tessera.gen.gallery            # scaffolds gallery/ from the package CEM
npm install                        # package root: lit + @noizu/tessera-core
                                   # (esbuild resolves the components' bare
                                   #  imports from the component files' dir)
cd gallery && npm install && npm run build && npm run serve

serves a framework-agnostic gallery on http://localhost:5588 (PORT
overridable). It reads gallery/custom-elements.json and, per component,
renders a live demo plus typed attribute/property editors, slot-content
editors, CSS custom-property editors (live theming) and an event log
(event name + camelCase detail). The runtime lives in tessera
priv/gallery/gallery.mjs; the generated gallery/src/main.mjs imports the
package's component .mjs modules (their load-bearing register() defines the
elements) and that runtime, and esbuild bundles them. Re-run
mix tessera.gen.gallery after changing the package's components.
examples/persona_kit/gallery is a checked-in, e2e-tested instance
(demo/e2e/src/e2e/gallery.cy.ts).


  

    Consuming noizu_tessera in a Hologram app

Setup for host applications. Component authoring is docs/AUTHORING.md; the
normative wire contract is docs/CONTRACT.md.
1. Dependency
# mix.exs
defp deps do
  [
    {:hologram, "~> 0.10"},
    {:noizu_tessera, "~> 0.1"}
  ]
end
noizu_tessera keeps hologram as an optional runtime:false dependency, so
non-Hologram hosts (plain Elixir + npm consumers of the generated contracts)
depend on it without pulling the framework.
2. Install the JS side
Add the dependency yourself first (§1 above — mix tessera.install does NOT
edit mix.exs), then run:
mix tessera.install

	wires @noizu/tessera-core into assets/package.json (file: link into
the installed dependency's priv/js, always a relocatable RELATIVE path —
including when the dep lives outside the app tree — plus lit ^3 as a
peer; existing keys are never overwritten; re-runs are idempotent;
dependencies that ship their own tessera priv/js runtime get file:
entries too);
	runs npm install unless you pass --no-npm; npm missing from PATH fails
with install guidance instead of a raw error.

Hosts that manage their own JS packaging can skip the npm leg and add
@noizu/tessera-core from their registry of choice themselves.
Boot hazard: export HOLOGRAM_START=1 for the whole boot chain
In a fresh Linux environment the canonical boot chain
mix deps.get && mix tessera.install && mix holo can hang indefinitely:
mix deps.get compiles path deps immediately, and if that compile runs
without HOLOGRAM_START=1, the later mix holo (which sets it) finds the
Hologram compiler already registered and loops forever on
Hologram: compiler already running, waiting... — hologram 0.10.1 never
times out. Observed twice in an elixir:1.18-otp-27 container, never on macOS.
Gate the WHOLE chain on the flag, before mix deps.get:
export HOLOGRAM_START=1
mix deps.get && mix tessera.install && mix holo

CI's e2e jobs export it for the whole chain as a hardening; the full
investigation lives in docs/notes/e2e-linux-ci.md (§ "Boot-recipe hazard").
3. Declare components
Author components per docs/AUTHORING.md. Compile — the contracts,
__tessera_spec__, and (in Hologram) the render/bridge glue are generated at
compile time; nothing to run by hand.
4. Aggregate manifests
defmodule MyApp.Tessera do
  use Noizu.Tessera.Package, components: [MyApp.Components.PersonaCard, ...]
end
mix tessera.manifest

writes tessera-manifest.json (full specs) and custom-elements.json
(Custom Elements Manifest, schemaVersion "1.0.0") into the current directory —
commit them where your tooling or downstream consumers expect.
mix tessera.cem writes just the CEM for the current project's package(s)
(--package Module to scope, --output PATH to relocate). The package module
also exposes it programmatically as cem/0.
Interactive gallery
mix tessera.gen.gallery scaffolds a framework-agnostic interactive gallery
from the package CEM — live demos, typed attr/prop editors, slot-content
editing, CSS custom-property theming and an event log per component. See
docs/AUTHORING.md § Gallery for the build/serve steps;
examples/persona_kit/gallery is a working, e2e-tested instance.
5. Runtime model (what the wiring does)
	Server render: tessera components render as their tag with kebab-case
attributes; boolean attrs render by presence (false/nil drop the
attribute); json props ship as tsr-props (camelCase keys, HTML-encoded in
the served HTML, decoded by the DOM); bound events render as
data-tsr-on="event:action@target".
	Registration: the top-level register() call at the end of each
component's .mjs is load-bearing — stateless SSR never calls init/3, so
the element gets defined only when the page bundle evaluates the .mjs and
reaches that statement. The .mjs itself is bundled because the generated
init/2/init/3 pair calls its register export through an absolute-path
js_import binding, keeping it on the page call graph. mix compile warns
if a component's .mjs is missing the top-level call. Stateful instances
additionally register through those inits. defineOnce in
@noizu/tessera-core makes duplicate registration (multiple bundles)
warn-once instead of throwing.
	Events: element → Elixir actions flow through the bridge described in
CONTRACT.md §4. Bind an action atom (on_persona_select={:chose}) or a
tuple with an explicit target ({:chose, target: "layout"} or
{:chose, target: cid} — CONTRACT.md §3 supports cid targets only through
the tuple form; bare binaries are rejected with an ArgumentError). With NO
binding (nil/false, or none passed) NO data-tsr-on entry is rendered
for that event and NOTHING dispatches when the element emits it — the
event is then just a plain composed DOM CustomEvent that only plain
addEventListener consumers see. There is no implicit default action.

6. Versioning note
The Elixir package and @noizu/tessera-core version in lockstep (0.1.x) —
the wire contract (v1) is what they share, so minor mismatches are tolerable,
but keep them in the same major.


  

    Extending Tessera on the JS side

Three ways to change what a contract-driven element does, without touching the
package or regenerating contracts. Read docs/CONTRACT.md first — the tag
naming and data-tsr-on grammar are load-bearing here. The normative
extension contract (Elixir inheritance + this JS surface) is
docs/EXTENSION-CONTRACT.md.
1. Behaviors (preferred)
A behavior is a function that runs on every connectedCallback of the
element registered for a tag. It may return a cleanup, which runs on the
matching disconnectedCallback. Behaviors attach to elements you do not own
and need no subclassing or re-registration:
import { behaviors } from "@noizu/tessera-core/behaviors";

behaviors.add("persona-card", (el) => {
  const onClick = () => el.classList.add("is-selected");
  el.addEventListener("click", onClick);
  el.dataset.enriched = "true";

  return () => {
    // runs on disconnect (Hologram re-renders may mount/unmount the host)
    el.removeEventListener("click", onClick);
  };
});
Rules:
	The registry lives on the bridge singleton
(globalThis[Symbol.for("tessera.bridge")]), so a behavior registered from
any module copy — any page bundle — is seen by elements loaded from another.
	Add the same tag+fn twice and it stores once (Set semantics).
	behaviors.remove(tag, fn) removes one; a throwing behavior is caught and
warned, it never breaks the element's connection.
	Keep behaviors idempotent per connect: they run again after every
disconnect/connect cycle.

Use behaviors for DOM enrichment, extra listeners, integrations with other
widgets — anything that does not change the element's class identity.
2. Subclass + defineOnce (order matters)
For changes that need the class itself (override lifecycle, change the
template), subclass the mixed class and register it yourself:
import { LitElement, html } from "lit";
import { TesseraElement } from "@noizu/tessera-core/element";
import { defineOnce } from "@noizu/tessera-core/define";
import contract from "./persona-card.contract.generated.mjs";

class MyPersonaCard extends TesseraElement(LitElement, contract) {
  render() { /* your template */ }
}

// FIRST definition of the tag wins — register before the library's own
// module evaluates, or your class will be skipped (with one console.warn).
defineOnce("persona-card", MyPersonaCard);
Ordering rule: custom elements allow exactly one definition per tag per
document. defineOnce keeps the FIRST registration and warns at most once
per tag per document that a later copy was skipped — the warned set lives
on the shared globalThis singleton, so duplicate module copies (Hologram
bundles every js_import into each page bundle) don't double-warn. To own the
tag you must evaluate before the package's element module does — import your
subclass module first, or re-register via defineOnce from an
earlier-bundled entry. If you cannot control load order, use behaviors (§1)
instead of the element swap (§3, not yet implemented).
3. Swapping the element via use ..., element: — Phase 2, NOT YET IMPLEMENTED
This option does not exist yet. use Noizu.Tessera.Component reads only
tag: and js:; an element: option is silently ignored today (planned for
Phase 2 — tracked in the Phase 1 review, F-04). Do not write code against the
sample below until this section says "implemented"; while it is missing, use
§1 (behaviors) or §2 (subclass + defineOnce) to own the element.
The planned shape, for reference:
use PersonaKit.PersonaCard,
  element: MyAppWeb.MyCardJS
MyAppWeb.MyCardJS must export the same surface as the package element
module (register/0-style no-arg function returning the ctor, per
CONTRACT.md §5). It is the escape hatch when the tag must be YOUR class
from the start — the adapter never imports the package's element for that
component, so there is no race with defineOnce.
Combine with the same contract module (contract.generated.mjs) so attrs,
props and data-tsr-on keep matching the Elixir spec.
4. Composing tessera components inside your shadow DOM (re-emit)
Bindings resolve from the document level
(CONTRACT.md §4). When element B sits inside element A's shadow root, the
retargeted shadow host A is the first candidate for B's composed events: if A
binds the same event name, A's action fires and B's never does. If A carries
no entry, the bridge falls back to scanning the composed path — open-shadow
internals are visible on it — so B's own mapping still fires when B's tag is
registered; the event is dropped only when no registered element on the path
maps it.
Rely on that fallback and you couple yourself to the child's tag being
registered and to your host staying unmapped. The deliberate pattern is to
re-emit the child events you want to expose, from yourself:
import { emit } from "@noizu/tessera-core/events";
import { behaviors } from "@noizu/tessera-core/behaviors";

// persona-composer wraps <persona-card> in its own shadow root.
behaviors.add("persona-composer", (el) => {
  const card = el.shadowRoot?.querySelector("persona-card");
  if (!card) return;
  const onPick = (e) => {
    // Re-emit FROM THE OUTER ELEMENT so the bridge sees the composer as the
    // host and the composer's own data-tsr-on binding fires. Map the detail
    // to whatever your contract's event declares.
    emit(el, "persona-select", { personaId: e.detail?.personaId ?? null });
  };
  card.addEventListener("persona-select", onPick);
  return () => card.removeEventListener("persona-select", onPick);
});
The composer then declares event "persona-select" in its Elixir spec and
binds it normally (on_persona_select=...) — the child card's binding, if
any, stays private to the composer's internals.
Quick reference
	Need	Use
	Attach DOM behavior/listeners to a shipped element	behaviors.add
	Override the template or lifecycle	subclass + defineOnce before the package loads
	Replace the element per host app, controlled from Elixir	use ..., element: — Phase 2, NOT yet implemented (§3)
	Expose events from a tessera child nested in your shadow DOM	re-emit with emit() from the outer element (§4)
	React to contract events from outside the element	plain addEventListener — events are composed and bubble (§1 of the contract)
	Send component data to a backend	BusClient seam (@noizu/tessera-core/bus); without a transport every call resolves {ok: false, reason: "no-transport"}



  

    Tessera wire contract (v1)

The single interface between the three layers: the Elixir spec, the Hologram adapter and the JS core. Both implementation tracks build to this document. If you change it, bump contract.version and update both sides in the same PR.
Phase 0 evidence: hologram-start-app branch spike/tessera-bridge @ c20f27f9.
1. Naming rules
	Elixir (spec)	DOM / JS	Rule
	attr :display_name	attribute display-name	snake → kebab
	prop :tag_list	property tagList	snake → camel
	event "persona-select"	CustomEvent type persona-select	kebab, verbatim, [a-z][a-z0-9]*(-[a-z0-9]+)+
	binding prop on_persona_select	—	"on_" <> snake(event)
	default action :persona_select	—	snake(event)
	detail key persona_id	detail key personaId	the JS core emits camel; the bridge converts recursively to snake before dispatch

Tag names follow the custom-element rule: lowercase and contain a hyphen. Validation happens at compile time.
Key case conversion (normative)
The conversions in the table above are plain character transforms, not Macro.underscore:
	snake → camel (display_name → displayName, detail persona_id → personaId): split on _, capitalize the first character of every segment after the first.
	camel → snake (displayName → display_name): each uppercase character becomes _ + its lowercase form. userID → user_i_d — consecutive capitals each get their own underscore.

Spec keys MUST round-trip: snake → camel → snake is an identity, or a key written by the Elixir spec would arrive back at the bridge as something else. That rules out:
	digit-initial segments after _ — col_2_width → camel col2Width → snake col2_width ≠ col_2_width. Write col2_width.
	double or trailing underscores — my__key, trailing_ round-trip into different strings.
	a leading underscore — _hidden is rejected outright by the identifier grammar (^[a-z][a-z0-9_]*$ does not admit a leading _), not by the round-trip rule: :_hidden would actually round-trip byte-identically. Leading underscores are tessera-internal (see the reserved-key guard in CONTRACT.md §4).
	consecutive capitals in JS-authored detail keys — camel → snake splits per character, so userID → user_i_d and it never comes back. Write userId.

The Elixir side validates these rules at compile time; the JS core does not police them at runtime — a non-round-tripping key silently mismatches.
2. Generated JS contract module
For each component the spec generates <snake_tag>.contract.generated.mjs next to the component's .mjs, with a default export:
export default {
  version: 1,
  tag: "persona-card",
  attrs:  [{ name: "display-name", key: "displayName", type: "string", required: true, default: null }],
  props:  [{ name: "tagList", type: "list", json: true, default: [] }],
  events: [{ name: "persona-select", detail: { personaId: "string", clickCount: "integer" } }],
  slots:  ["default"],
  cy: "persona-card-root",
};
Types: string | integer | float | boolean | list | map | any.
3. Rendered DOM (adapter output)
<persona-card
  display-name="Ada"                                         <!-- scalar attrs; booleans by presence/absence -->
  tsr-props='{"tagList":["a","b"]}'                          <!-- json: true props, camelCase keys; omitted if none -->
  data-tsr-on="persona-select:chose@page;persona-hover:hover@picker1"
  data-cy="persona-card-root"></persona-card>
data-tsr-on grammar: entry (";" entry)*, where entry = event ":" action "@" target and target ∈ page | layout | <cid>. The characters :, @, ; and whitespace are reserved — they delimit the entry grammar, so they can never appear inside an event, action or target name. Declared names are rejected at compile time with a pointed CompileError; binding values only exist at render time, so the adapter rejects them there with an ArgumentError naming the component, the event and the value. A binding prop value of :chose means target page. A value of {:chose, target: "layout"} or {:chose, target: "<cid>"} (the tuple form — the only way to address a layout or a component cid) sets the target explicitly; the target must be a string. A bare binary (or any other non-atom) binding is rejected at render time with an ArgumentError. If an event has no binding, it gets no entry.
4. JS core runtime (@noizu/tessera-core)
	defineOnce(tag, ctor): if customElements.get(tag) exists, warn once and return the existing ctor. Otherwise define it.

	emit(el, name, detail): dispatches new CustomEvent(name, {detail, bubbles: true, composed: true}).

	TesseraElement(Base, contract): a mixin over HTMLElement or LitElement. It observes the attrs in the contract plus tsr-props. It parses the tsr-props JSON and assigns each key as a property; bad JSON produces a warning, never a throw. It calls requestUpdate() when present. On connectedCallback it registers the contract's events with the bridge and runs behaviors for the tag.

	Bridge. A singleton at globalThis[Symbol.for("tessera.bridge")], holding one capture-phase document listener per registered event name. When an event fires:
	Resolve the host element (event.target after retargeting).
	Parse its data-tsr-on and find the entry for event.type.
	Call globalThis.Hologram.dispatchAction(action, target, snakeKeysDeep(event.detail ?? {})).

If no entry matches, or globalThis.Hologram is absent, it does nothing, which is the plain-HTML/React case.

	Nested shadow attribution (normative). The bridge resolves bindings from the document level. When tessera element B sits inside tessera element A's shadow root and B dispatches a composed event, the retargeted shadow host A is the first candidate: if A binds that event name, A's action fires and B's never does. If A carries no entry, the bridge falls back to scanning the composed path for the first registered contract element carrying a mapping — open-shadow internals are visible on that path — so B's own mapping still fires when B's tag is registered. The event is dropped only when no registered element on the path maps it. Prefer deliberate composition: a component that composes tessera children should re-emit child events from itself — emit() from the outer element — to expose them explicitly (see docs/EXTENDING.md §4) instead of relying on the path fallback.

	behaviors.add(tag, fn): fn(el) runs on each connectedCallback. It may return a cleanup function, which runs on disconnect.


5. Elixir ↔ JS import rules (Hologram 0.10.1, learned in the spike)
	js_import paths must be absolute: build them from the component module's __DIR__, never a relative path. Relative paths resolve against the caller's file.
	The JS export name must equal the binding name unless as: is given. Component modules export register (a no-arg function returning the ctor).
	Hologram only bundles a js_import if the page's call graph references it. The adapter therefore calls register through Hologram.JS.call/2 inside a generated init/2 + init/3 pair — BOTH arities, because Hologram 0.10.1 treats init/2 (client mount) and init/3 (server) as separate optional callbacks: the compiler never derives one from the other, a stateful client mount calls init/2 directly, and stateless SSR never calls init/3 at all (which is why the top-level register() call in the .mjs is load-bearing). Author overrides must target __tessera_init__/2 and/or __tessera_init__/3, never the generated init pair.
	import Hologram.JS, only: [...] replaces any earlier only: import, so always restate js_import: 1, js_import: 2 alongside call: 2.
	~JS sigil code cannot see imported bindings; use call/2.
	Hologram <Link> drops unknown attributes. Don't rely on attrs placed on Link.



  

    
Noizu.Tessera.Codegen 
    



      
Code generators over a Noizu.Tessera.Spec:
	contract_module/1 — the exact <snake_tag>.contract.generated.mjs
text of CONTRACT.md §2 (camelCase keys, deterministic key order),
written next to the component's .mjs at compile time;
	cem/1 — a Custom Elements Manifest (schemaVersion "1.0.0") as a
JSON-encodable map with string keys. Determinism note: the CONTRACT
module above goes through Spec.json_literal/1, which key-sorts maps
explicitly; the CEM map is encoded by Jason, whose map key order is
arbitrary but stable within an OTP build — the golden fixture pins
whatever it produces here, so regenerate goldens rather than assuming
an order when the CEM shape changes.

Both are pure functions of the spec — the golden fixtures under
test/fixtures/ pin their exact output.

      


      
        Summary


  
    Functions
  


    
      
        cem(specs)

      


        A Custom Elements Manifest (schemaVersion 1.0.0) covering
specs, as a JSON-encodable map with string keys.



    


    
      
        contract_module(spec)

      


        The <snake_tag>.contract.generated.mjs text for a spec, per CONTRACT.md §2.



    


    
      
        contract_path(spec, dir)

      


        Path of the generated contract module for a spec, under dir.



    


    
      
        snake_tag(spec)

      


        snake_case form of the tag (persona-card → persona_card).



    


    
      
        write_contract_module(spec, dir)

      


        Writes contract_module/1 output to dir/<snake_tag>.contract.generated.mjs
only when the file's content differs — avoids rebuild loops where writing
the generated file would itself retrigger compilers/watchers.
Returns :written | :unchanged | {:error, reason}.



    





      


      
        Functions


        


  
    
      
    
    
      cem(specs)



        
          
        

    

  


  

      

          @spec cem([Noizu.Tessera.Spec.t()]) :: map()


      


A Custom Elements Manifest (schemaVersion 1.0.0) covering
specs, as a JSON-encodable map with string keys.
Per component declaration: tagName, attributes (kebab name, type,
required flag, JSON-literal default), members (camelCase property fields
with type, json flag and JSON-literal default), events (name +
camelCase detail schema), slots, cssProperties (name + default) and
cssParts — the last two fed by the spec DSL's css/part declarations.
Each module carries the §8.3 custom field tessera: {extensionApi, actions}
— the extension-api version axis and every declared action name (D2).

  



  
    
      
    
    
      contract_module(spec)



        
          
        

    

  


  

      

          @spec contract_module(Noizu.Tessera.Spec.t()) :: String.t()


      


The <snake_tag>.contract.generated.mjs text for a spec, per CONTRACT.md §2.

  



  
    
      
    
    
      contract_path(spec, dir)



        
          
        

    

  


  

      

          @spec contract_path(Noizu.Tessera.Spec.t(), String.t()) :: String.t()


      


Path of the generated contract module for a spec, under dir.
Fresh and fresh-tag-derived specs name by <snake_tag>; a tag: :inherit
takeover layer is keyed by the BASE tag like every other artifact, so its
stem carries the declaring module too (Extension.snake_stem/1, §5.8) —
sibling layers never clobber one another's contract.

  



  
    
      
    
    
      snake_tag(spec)



        
          
        

    

  


  

      

          @spec snake_tag(Noizu.Tessera.Spec.t()) :: String.t()


      


snake_case form of the tag (persona-card → persona_card).

  



  
    
      
    
    
      write_contract_module(spec, dir)



        
          
        

    

  


  

      

          @spec write_contract_module(Noizu.Tessera.Spec.t(), String.t()) ::
  :written | :unchanged | {:error, term()}


      


Writes contract_module/1 output to dir/<snake_tag>.contract.generated.mjs
only when the file's content differs — avoids rebuild loops where writing
the generated file would itself retrigger compilers/watchers.
Returns :written | :unchanged | {:error, reason}.

  


        

      


  

    
Noizu.Tessera.Component 
    



      
use Noizu.Tessera.Component, tag: "persona-card", js: "persona_card.mjs"
Turns a module into a tessera component:
	the attr / prop / event / slot / cy DSL declares the wire
contract (CONTRACT.md §1); everything is validated at compile time and
raises CompileError with a pointed message;
	the module gains __tessera_spec__/0 (a Noizu.Tessera.Spec struct)
and __tessera_manifest__/0 (a plain map);
	at compile time the generated JS contract module
(<snake_tag>.contract.generated.mjs, CONTRACT.md §2) is written next
to the component's .mjs — only when its content changed; the .mjs is
an @external_resource, so touching it recompiles and regenerates;
	when Hologram is available (Code.ensure_loaded?(Hologram.Component))
the same module becomes a Hologram component via
Noizu.Tessera.Hologram.Adapter (CONTRACT.md §3/§5). Without Hologram
the module stays spec-only (the JS contract still generates).

DSL
use Noizu.Tessera.Component, tag: "persona-card", js: "persona_card.mjs"

attr :display_name, :string, required: true
attr :disabled, :boolean, default: false
prop :tag_list, :list, json: true, default: []
prop :filters, :map, json: true
event "persona-select", detail: %{persona_id: :string, click_count: :integer}
slot "header"
css "--persona-card-accent", default: "#6366f1"
part "select-button"
cy "persona-card-root"

styles ~CSS":host { border-color: var(--tsr-persona-card-accent, #6cf); }"
Element DSL (template-bearing components): state, action, the lifecycle
hooks should_update / will_update / first_updated / updated (each
fn state, changed -> ... end), and ?attr={expr} boolean attribute
bindings in the template. attr/prop/state accept Lit property options
attribute: "custom-name" | false and reflect: true; :list types emit
Lit's Array converter.
Naming rules (CONTRACT.md §1): attr/prop/detail names are snakecase atoms;
attr names reach the DOM kebab-cased, prop names camelCased; event
names are kebab-case strings matching ^[a-z][a-z0-9]*(-[a-z0-9]+)+$. Each
event also gets a binding prop `on<event>(e.g.on_persona_select) whose value is:action(targetpage) or{:action, target: "layout" |
cid}`.
When Hologram is loaded, prop is Hologram's own prop/2,3 macro (imported
by use Hologram.Component); tessera opts json: and default: ride along
and are interpreted by this module's compiler. The attr macro additionally
declares the Hologram prop behind the scenes, and each event declares its
on_<event> binding prop — all during module-body expansion, so Hologram's
@__props__ accumulator is complete before Hologram's __before_compile__
runs (hooks run in registration order, hologram's first).
Reserved names: the generated component defines __tessera_*__ helpers and
template/0 — do not define them by hand.

      




  

    
Noizu.Tessera.Component.Expr 
    



      
SPIKE (spike/elixir-to-lit): translator for the restricted Elixir subset
accepted inside tessera element action/2 bodies and ~TSR template
expressions (see docs/notes/spike-elixir-to-lit.md §subset).
Everything in the subset compiles to a plain JavaScript expression string;
anything outside it raises CompileError NAMING the rejected construct
(that is the contract: no silent mistranslation).
In the subset
	literals — integers, floats, strings (with ` interpolation), booleans,nil, lists, keyword lists, atom-keyed/string-keyed maps, map update%{state | key: value}* reads —state.<key>(declared keys only),params.<key>, bound pattern variables,map.key/map[:key]access * arithmetic+ -  /(+div/2,rem/2,trunc/1), comparison== != < <= > >=, booleanand or not`
 if cond do .. else .. end (expression form)
 emit(event, detail) for declared events (detail atom keys are
camelCased at this boundary — the JS wire convention, CONTRACT.md §1)
 the high-value Lit directives (lit-parity 1d): class_map(map),
style_map(map), if_defined(expr) and the bare nothing sentinel —
lowered to classMap/styleMap/ifDefined/nothing (the element
codegen adds the matching lit / lit/directives/* imports)
 allowlisted Kernel / String / Enum calls (see the maps below)
plus |> into any of them
 single-clause single-argument anonymous fn — only as the callback of
Enum.map / Enum.filter

## Not in the subset (each rejected by name at compile time)

case, cond, with, comprehensions in actions, multi-clause fns,
captures &f/1, module calls outside the allowlist, structs, tuples,
charlists, ++, blocks, try, receive.


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        translate(ast, ctx)

      


        Translate a restricted-subset Elixir AST into a JavaScript expression.
Raises CompileError naming any construct outside the subset.



    


    
      
        translate_action(other, ctx)

      


        Validate + translate an action body: fn state, params -> expr end.
Returns the JavaScript expression for the NEXT state. Emits compile errors
for wrong arity, multiple clauses or non-subset bodies.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Noizu.Tessera.Component.Expr{
  actions: term(),
  attrs: term(),
  callback?: term(),
  camel_map_keys?: term(),
  derived?: term(),
  events: term(),
  file: term(),
  inherited_actions: term(),
  line: term(),
  module: term(),
  props: term(),
  state_keys: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      translate(ast, ctx)



        
          
        

    

  


  

      

          @spec translate(Macro.t(), t()) :: String.t()


      


Translate a restricted-subset Elixir AST into a JavaScript expression.
Raises CompileError naming any construct outside the subset.

  



  
    
      
    
    
      translate_action(other, ctx)



        
          
        

    

  


  

      

          @spec translate_action(Macro.t(), t()) :: String.t()


      


Validate + translate an action body: fn state, params -> expr end.
Returns the JavaScript expression for the NEXT state. Emits compile errors
for wrong arity, multiple clauses or non-subset bodies.

  


        

      


  

    
Noizu.Tessera.Component.Extension 
    



      
The shared Elixir derivation layer behind use Vendor.Element, tag: …
(EXTENSION-CONTRACT.md §5). Runtime-agnostic on purpose: Tier 1 (compiled to
Lit) uses it now, and Tier 2 (Hologram-in-element, brief 3f) reuses the same
merge + dispatcher generation — the spec is the single interface between
definition and runtime (§9).
Responsibilities:
	derive!/3 — the expansion of the base module's generated __using__/1
macro: option validation (tag: / :inherit / priority: /
extension_api:), the double-use and cycle guards, and the AST that
re-emits the inherited Hologram props and internally uses
Noizu.Tessera.Component in derivation mode;
	merge_spec!/3 — deep-copy the base spec's declarations and layer the
derived module's deltas: additive new names append in declaration order,
override-by-name replaces wholesale, removal is forbidden, required:
may relax not tighten, and the collision/duplicate/round-trip/reserved
checks re-run over the MERGED spec (the caller runs validate_all!);
	check_pin!/3 — the §8 extension-api semver pin (major mismatch raises,
minor-range mismatch warns);
	chain construction (§5.9, brief 2e) — takeover?/1, chain_depth/1,
chain_order/1 (dependency depth → priority: → module name,
innermost first — the mirror of the JS registry comparator),
record_takeover_layer!/2 (the app-wide sibling registry + the §5.7
chain-conflict warning), and artifact_stem/1 so sibling takeover
layers never clobber each other's base-tag-keyed artifacts (§5.8);
	dispatcher generation — base_init/2,3 (init hooks) and the
base_action/3 scaffolding Tier 2 consumes. Hologram's IR has no
super, so the Elixir down-call is an injected dispatcher, never
language-level super. Tier-1 fn-actions never compile to the BEAM;
their down-call is real ES super in the lowered JS (see
Noizu.Tessera.Component.Expr), so no BEAM base_action/3 is generated
for them.

Inherited entries in a merged spec carry inherited: true; the derived
module's own (new or overriding) entries do not. The Lit lowering uses that
marker to emit only new/overridden members and inherit the rest through the
ES class chain.

      


      
        Summary


  
    Functions
  


    
      
        __using__(opts)

      


        The canonical Tier-2 element macro, invoked by a vendor module as
use Noizu.Tessera.Component.Extension, … (D4: the vendor module IS the
macro — the __using__ its extenders consume is generated here, not
hand-rolled). Options (compile-time literals)



    


    
      
        action_dispatcher_asts(base_module, action_names)

      


        Tier-2 base_action/3 dispatcher scaffolding (brief 3f): one clause per
inherited action, dispatching to the base module's __tessera_action__/3
entry point. Generated ONLY when the base actually exports that entry point
(a Hologram-runtime component). Tier-1 fn-actions never compile to the BEAM
and have no __tessera_action__/3, so this returns [] for them — their
down-call is real ES super in the lowered JS, not a BEAM dispatcher.



    


    
      
        artifact_stem(spec)

      


        The artifact filename STEM for a spec. Fresh and fresh-tag-derived specs
keep the plain tag (byte-stable goldens). A takeover layer registers under
the BASE tag (§5.8), and sibling layers would otherwise clobber each other's
base-tag-keyed element/contract files — so takeover artifacts carry the
declaring module: <base-tag>__<module_snake>.



    


    
      
        chain_depth(spec)

      


        Layers above the vendor base along the derived_from spine (§5.9 dependency
order): 0 for a fresh component, 1 for the first :inherit layer, and so
on. A cycle cannot reach here — guard_cycle!/2 rejects it at expansion.



    


    
      
        chain_order(entries)

      


        Sorts takeover-chain layer descriptors INNERMOST → OUTERMOST per §5.9:
dependency depth first, then priority: (higher sits further out), then
module name ascending (alphabetically-first sits closer to the base). The
outermost layer runs first and wins conflicts. Entries are maps with
:depth, :priority and :module (string). This is the compile-time
mirror of priv/js/src/extend.mjs's comparator (which adds a
first-registered-outermost fallback for unlabelled hand-written mixins).



    


    
      
        check_pin!(base_version, requirement, env)

      


        Checks a derived extension_api: pin against the base's declared version.
Unsatisfied MAJOR raises CompileError; an unsatisfied minor range warns
(host policy decides whether to fail). nil requirement is a no-op. A base
that declares no version is treated as the first stable 1.0.0.



    


    
      
        derive!(base_spec, opts, caller)

      


        Builds the AST spliced into a deriving module by the base module's generated
__using__/1. base_spec is the base module's compiled spec; opts are the
raw use Base, … options (AST); caller is the deriving module's env.



    


    
      
        derive_tier2!(vendor_module, opts, caller)

      


        The expansion of a Tier-2 vendor's generated __using__/1
(use Vendor, tag: … — §5.3, D4). Runs the SAME shared layer Tier 1 uses —
option guards, the §5.9 chain machinery, merge_spec!/3 (hence the §5.5
merge rules + the T1-4/T2-7 reference-graph type-change guard) and the §8
pin check — then splices the Tier-2 lowering: a Hologram component whose
inherited surface is reachable through the injected base_action/3
dispatcher + defoverridable (Hologram's IR has no super; D4 forbids
promising Elixir-level super).



    


    
      
        init_dispatcher_asts(base_module)

      


        Injected init-hook dispatchers for a deriving module: base_init/2 and
base_init/3 reach the base module's (possibly overridden)
__tessera_init__/2,3. The derived module's own __tessera_init__ defaults
dispatch through these, so an unoverridden hook still runs the base's init
(§5.3). Names mirror base_action/3 (T1-2 resolved).



    


    
      
        merge_spec!(base_spec, deltas, env)

      


        Deep-copies the base spec's declarations and layers the derived module's
deltas (a map of raw author entries keyed by kind). Returns a merged
declaration map the caller feeds through validate_all! + the element
translator. Inherited entries carry inherited: true.



    


    
      
        record_takeover_layer!(spec, env)

      


        Records a compiled tag: :inherit layer in the app-wide sibling registry
and emits the §5.7 CHAIN-CONFLICT warning for every same-depth sibling that
overrides an action body or a template region this layer also overrides.
Called from Component.__before_compile__/1 once the merged spec exists:
whichever sibling compiles SECOND sees the first and warns (compile order
never hides the conflict). The chain itself needs no re-ordering here —
depth/priority ride each spec + the JS registry entries, and the runtime
composition IS chain_order/1 at define time.



    


    
      
        snake_stem(spec)

      


        snake form of artifact_stem/1 (contract filenames).



    


    
      
        takeover?(spec)

      


        True when spec is a tag: :inherit tag-takeover: it derives from another
module AND registers under the BASE tag. Fresh tags MUST differ from the
base tag (resolve_tag!/3), so derived_from + tag equality is exactly the
takeover condition — no extra spec field, and goldens/manifests for
fresh-tag specs are untouched.



    





      


      
        Functions


        


  
    
      
    
    
      __using__(opts)


        (macro)


        
          
        

    

  


  

The canonical Tier-2 element macro, invoked by a vendor module as
use Noizu.Tessera.Component.Extension, … (D4: the vendor module IS the
macro — the __using__ its extenders consume is generated here, not
hand-rolled). Options (compile-time literals):
	tag: (required) — the vendor's element tag;
	actions: — snake atoms in declaration order, the §6.1 OPEN surface
(the runtime bodies are the vendor's own def action/3 clauses —
Hologram-transpilable Elixir, never fn-AST DSL bodies);
	props: — name: [type: :, default: :] triples mirroring the
vendor's Hologram prop/2,3 declarations (re-emitted into extenders);
	regions: — atoms naming the arity-1 template helper functions the
markup calls (e.g. [:row_label]) — extenders get delegating
def name(arg), do: Vendor.name(arg) + defoverridable;
	template: — the markup string (the same markup the vendor's own
def template renders) — rides spec.template.raw so extenders
re-emit it and the T1-4/T2-7 reference-graph guard can walk it;
	extension_api: — the §8 semver declaration (defaults to 1.0.0).

The expansion splices the CONTRACT scaffold onto the vendor:
__tessera_spec__/0 + __tessera_manifest__/0 (the minimal Tier-2 spec —
the interface extenders merge against), the per-action literal
__tessera_action__/3 entry clauses (static calls into the vendor's own
action/3; unknown names raise the boxed FunctionClauseError the §6.3
unknown-action classification expects), and the generated __using__/1
that drives derive_tier2!/3 for every extender.

  



  
    
      
    
    
      action_dispatcher_asts(base_module, action_names)



        
          
        

    

  


  

      

          @spec action_dispatcher_asts(module(), [atom()]) :: [Macro.t()]


      


Tier-2 base_action/3 dispatcher scaffolding (brief 3f): one clause per
inherited action, dispatching to the base module's __tessera_action__/3
entry point. Generated ONLY when the base actually exports that entry point
(a Hologram-runtime component). Tier-1 fn-actions never compile to the BEAM
and have no __tessera_action__/3, so this returns [] for them — their
down-call is real ES super in the lowered JS, not a BEAM dispatcher.

  



  
    
      
    
    
      artifact_stem(spec)



        
          
        

    

  


  

      

          @spec artifact_stem(Noizu.Tessera.Spec.t()) :: String.t()


      


The artifact filename STEM for a spec. Fresh and fresh-tag-derived specs
keep the plain tag (byte-stable goldens). A takeover layer registers under
the BASE tag (§5.8), and sibling layers would otherwise clobber each other's
base-tag-keyed element/contract files — so takeover artifacts carry the
declaring module: <base-tag>__<module_snake>.

  



  
    
      
    
    
      chain_depth(spec)



        
          
        

    

  


  

      

          @spec chain_depth(Noizu.Tessera.Spec.t()) :: non_neg_integer()


      


Layers above the vendor base along the derived_from spine (§5.9 dependency
order): 0 for a fresh component, 1 for the first :inherit layer, and so
on. A cycle cannot reach here — guard_cycle!/2 rejects it at expansion.

  



  
    
      
    
    
      chain_order(entries)



        
          
        

    

  


  

      

          @spec chain_order([map()]) :: [map()]


      


Sorts takeover-chain layer descriptors INNERMOST → OUTERMOST per §5.9:
dependency depth first, then priority: (higher sits further out), then
module name ascending (alphabetically-first sits closer to the base). The
outermost layer runs first and wins conflicts. Entries are maps with
:depth, :priority and :module (string). This is the compile-time
mirror of priv/js/src/extend.mjs's comparator (which adds a
first-registered-outermost fallback for unlabelled hand-written mixins).

  



  
    
      
    
    
      check_pin!(base_version, requirement, env)



        
          
        

    

  


  

      

          @spec check_pin!(String.t() | nil, String.t() | nil, Macro.Env.t()) :: :ok


      


Checks a derived extension_api: pin against the base's declared version.
Unsatisfied MAJOR raises CompileError; an unsatisfied minor range warns
(host policy decides whether to fail). nil requirement is a no-op. A base
that declares no version is treated as the first stable 1.0.0.

  



  
    
      
    
    
      derive!(base_spec, opts, caller)



        
          
        

    

  


  

      

          @spec derive!(Noizu.Tessera.Spec.t(), keyword(), Macro.Env.t()) :: Macro.t()


      


Builds the AST spliced into a deriving module by the base module's generated
__using__/1. base_spec is the base module's compiled spec; opts are the
raw use Base, … options (AST); caller is the deriving module's env.
Validates at expansion time (pointed CompileErrors, §5.7) and returns code
that flags the module as derived, internally uses
Noizu.Tessera.Component, and re-emits the inherited Hologram props so the
adapter's @__props__ accumulator is complete before Hologram's
__before_compile__ runs.

  



  
    
      
    
    
      derive_tier2!(vendor_module, opts, caller)



        
          
        

    

  


  

      

          @spec derive_tier2!(module(), keyword(), Macro.Env.t()) :: Macro.t()


      


The expansion of a Tier-2 vendor's generated __using__/1
(use Vendor, tag: … — §5.3, D4). Runs the SAME shared layer Tier 1 uses —
option guards, the §5.9 chain machinery, merge_spec!/3 (hence the §5.5
merge rules + the T1-4/T2-7 reference-graph type-change guard) and the §8
pin check — then splices the Tier-2 lowering: a Hologram component whose
inherited surface is reachable through the injected base_action/3
dispatcher + defoverridable (Hologram's IR has no super; D4 forbids
promising Elixir-level super).
Multi-level chaining (T2-9 gap fix): the scaffold records the PARENT
(the module the extender used) and links through it — per-action
base_action/3 clauses dispatch to the parent's __tessera_action__/3
entry, and the dynamic-name fallback dispatches the parent's action/3
(whose clauses/catch-all continue down-chain), so A→B→C never re-includes
the whole stack.

  



  
    
      
    
    
      init_dispatcher_asts(base_module)



        
          
        

    

  


  

      

          @spec init_dispatcher_asts(module()) :: [Macro.t()]


      


Injected init-hook dispatchers for a deriving module: base_init/2 and
base_init/3 reach the base module's (possibly overridden)
__tessera_init__/2,3. The derived module's own __tessera_init__ defaults
dispatch through these, so an unoverridden hook still runs the base's init
(§5.3). Names mirror base_action/3 (T1-2 resolved).

  



  
    
      
    
    
      merge_spec!(base_spec, deltas, env)



        
          
        

    

  


  

      

          @spec merge_spec!(Noizu.Tessera.Spec.t(), map(), Macro.Env.t()) :: map()


      


Deep-copies the base spec's declarations and layers the derived module's
deltas (a map of raw author entries keyed by kind). Returns a merged
declaration map the caller feeds through validate_all! + the element
translator. Inherited entries carry inherited: true.
Rules (§5.5): additive new names append in declaration order; override-by-name
replaces wholesale (events merge detail, keeping inherited keys); removal is
forbidden; required: may relax not tighten; retyping an inherited
attr/prop/state key the base READS is rejected (the type-change
reference-graph guard). Duplicate AUTHOR declarations raise here (the merge
would otherwise silently last-wins them).
Event renames (§5.6, brief 2d): event "new", renames: "inherited" replaces
the inherited name in place (detail inherited keys kept, renamed_from
marker). The rename is then propagated over the merged emission points —
inherited action/lifecycle JS that still emits the OLD event name is
rewritten to the new one and marked re_emit: true so the derived class
re-emits the method and shadows the base's (which would otherwise emit the
dead name).

  



  
    
      
    
    
      record_takeover_layer!(spec, env)



        
          
        

    

  


  

      

          @spec record_takeover_layer!(Noizu.Tessera.Spec.t(), Macro.Env.t()) :: :ok


      


Records a compiled tag: :inherit layer in the app-wide sibling registry
and emits the §5.7 CHAIN-CONFLICT warning for every same-depth sibling that
overrides an action body or a template region this layer also overrides.
Called from Component.__before_compile__/1 once the merged spec exists:
whichever sibling compiles SECOND sees the first and warns (compile order
never hides the conflict). The chain itself needs no re-ordering here —
depth/priority ride each spec + the JS registry entries, and the runtime
composition IS chain_order/1 at define time.
The registry lives in :persistent_term keyed by the BASE TAG: it must
outlive any single module's compile (siblings expand in separate rounds)
and one re-compiling module never warns against itself.

  



  
    
      
    
    
      snake_stem(spec)



        
          
        

    

  


  

      

          @spec snake_stem(Noizu.Tessera.Spec.t()) :: String.t()


      


snake form of artifact_stem/1 (contract filenames).

  



  
    
      
    
    
      takeover?(spec)



        
          
        

    

  


  

      

          @spec takeover?(Noizu.Tessera.Spec.t()) :: boolean()


      


True when spec is a tag: :inherit tag-takeover: it derives from another
module AND registers under the BASE tag. Fresh tags MUST differ from the
base tag (resolve_tag!/3), so derived_from + tag equality is exactly the
takeover condition — no extra spec field, and goldens/manifests for
fresh-tag specs are untouched.

  


        

      


  

    
Noizu.Tessera.Component.LitCodegen 
    



      
SPIKE (spike/elixir-to-lit): emits the Lit element module for a spec that
declared state / template ~TSR / action (docs/notes/spike-elixir-to-lit.md
§codegen).
Output (colocated with the component's .ex):
	<tag>.element.generated.mjs — a LitElement subclass mixed with
TesseraElement (CONTRACT.md §4): reactive properties from state +
attrs + props (with Lit property options — attribute rename/disable,
reflect, typed converters incl. Array for :list), a render()
built from the template, one method per action (running the JS
translated at compile time), one method per declared lifecycle hook
(shouldUpdate/willUpdate/firstUpdated/updated), emit routed
through @noizu/tessera-core's emit (so the data-tsr-on Hologram
bridge keeps working), and an exported register().
	<snake>.mjs — the :js entry wrapper (register(); top-level —
load-bearing for Hologram page bundles, CONTRACT.md §5). Written only
when it does not exist, so a hand-written element .mjs is never
clobbered.

Deterministic: same spec in, same bytes out (golden fixtures pin it).

      


      
        Summary


  
    Functions
  


    
      
        element_module(spec)

      


        The <tag>.element.generated.mjs text for a template-bearing spec.



    


    
      
        element_path(spec, dir)

      


        Path of the generated element module under dir. Takeover layers are keyed
by the BASE tag like their merged specs — the stem carries the declaring
module so sibling layers don't clobber each other's artifacts (§5.8/§5.9).



    


    
      
        wrapper_module(spec)

      


        The generated :js entry wrapper for Hologram hosts (top-level
register(), CONTRACT.md §5).



    


    
      
        write_element_module(spec, dir)

      


        Write-if-changed element_module/1 (returns :written | :unchanged | {:error, reason}).



    


    
      
        write_wrapper_module(spec, dir)

      


        Write the wrapper only when it does not exist (a hand-written element
.mjs is never clobbered). Returns :written | :exists | {:error, reason}.



    





      


      
        Functions


        


  
    
      
    
    
      element_module(spec)



        
          
        

    

  


  

      

          @spec element_module(Noizu.Tessera.Spec.t()) :: String.t()


      


The <tag>.element.generated.mjs text for a template-bearing spec.

  



  
    
      
    
    
      element_path(spec, dir)



        
          
        

    

  


  

      

          @spec element_path(Noizu.Tessera.Spec.t(), String.t()) :: String.t()


      


Path of the generated element module under dir. Takeover layers are keyed
by the BASE tag like their merged specs — the stem carries the declaring
module so sibling layers don't clobber each other's artifacts (§5.8/§5.9).

  



  
    
      
    
    
      wrapper_module(spec)



        
          
        

    

  


  

      

          @spec wrapper_module(Noizu.Tessera.Spec.t()) :: String.t()


      


The generated :js entry wrapper for Hologram hosts (top-level
register(), CONTRACT.md §5).

  



  
    
      
    
    
      write_element_module(spec, dir)



        
          
        

    

  


  

      

          @spec write_element_module(Noizu.Tessera.Spec.t(), String.t()) ::
  :written | :unchanged | {:error, term()}


      


Write-if-changed element_module/1 (returns :written | :unchanged | {:error, reason}).

  



  
    
      
    
    
      write_wrapper_module(spec, dir)



        
          
        

    

  


  

      

          @spec write_wrapper_module(Noizu.Tessera.Spec.t(), String.t()) ::
  :written | :exists | {:error, term()}


      


Write the wrapper only when it does not exist (a hand-written element
.mjs is never clobbered). Returns :written | :exists | {:error, reason}.

  


        

      


  

    
Noizu.Tessera.Component.Styles 
    



      
CSS helpers for the styles DSL (EXTENSION-CONTRACT.md §7 theming).
Pure functions over the recorded CSS text — deliberately NOT a CSS parser
or linter (Lit validates author CSS at runtime). Only what the theming
contract needs is extracted:
	custom_property_reads/2 — every var(--tsr-<tag>-*) read in a CSS
string, with its fallback (nil when absent). Tag-scoped: un-prefixed
globals and other tags' properties are not this element's contract
surface and are left alone.
	missing_fallbacks/2 — the tag-scoped reads that lack a var()
fallback (the contract requires one so an unthemed element renders).
	parts/1 — part names declared in template markup (part="…").
	escape_css_template/1 — make CSS text safe inside a Lit css``` template literal (backslash, backtick and${escaped; the CSS bytes are preserved verbatim). Known limits (Tier 1, thin by design):var()inside CSS strings (content: "var(…)") is scanned like real CSS, and shared style modules () are JS-side — their reads are not scanned, so properties read only inside a shared module must be declared by the consuming component's ownstyles` block.


      


      
        Summary


  
    Functions
  


    
      
        custom_property_reads(css, tag)

      


        Every var(--tsr-<tag>-*) read in css, as %{name: name, default: fallback_or_nil} — sorted by name, first occurrence wins on duplicates.
Nested var() fallbacks are reported as their own reads too. Raises
ArgumentError on an unbalanced var(.



    


    
      
        escape_css_template(css)

      


        Escape CSS text for inclusion in a Lit css``` template literal: a raw backtick would close the literal and a raw${` would open a JS
interpolation — both are injection/corruption hazards in author CSS.
Backslash is escaped first so the escapes themselves are not re-escaped.



    


    
      
        missing_fallbacks(css, tag)

      


        Names of the tag-scoped var() reads in css that carry no fallback.



    


    
      
        parts(markup)

      


        Part names declared in template markup via part="…" / part='…'
(space-separated lists split), in first-appearance order, deduplicated.
exportparts and data-part are NOT part declarations.



    





      


      
        Functions


        


  
    
      
    
    
      custom_property_reads(css, tag)



        
          
        

    

  


  

      

          @spec custom_property_reads(String.t(), String.t()) :: [
  %{name: String.t(), default: String.t() | nil}
]


      


Every var(--tsr-<tag>-*) read in css, as %{name: name, default: fallback_or_nil} — sorted by name, first occurrence wins on duplicates.
Nested var() fallbacks are reported as their own reads too. Raises
ArgumentError on an unbalanced var(.

  



  
    
      
    
    
      escape_css_template(css)



        
          
        

    

  


  

      

          @spec escape_css_template(String.t()) :: String.t()


      


Escape CSS text for inclusion in a Lit css``` template literal: a raw backtick would close the literal and a raw${` would open a JS
interpolation — both are injection/corruption hazards in author CSS.
Backslash is escaped first so the escapes themselves are not re-escaped.

  



  
    
      
    
    
      missing_fallbacks(css, tag)



        
          
        

    

  


  

      

          @spec missing_fallbacks(String.t(), String.t()) :: [String.t()]


      


Names of the tag-scoped var() reads in css that carry no fallback.

  



  
    
      
    
    
      parts(markup)



        
          
        

    

  


  

      

          @spec parts(String.t() | nil) :: [String.t()]


      


Part names declared in template markup via part="…" / part='…'
(space-separated lists split), in first-appearance order, deduplicated.
exportparts and data-part are NOT part declarations.

  


        

      


  

    
Noizu.Tessera.Component.Template 
    



      
SPIKE (spike/elixir-to-lit): ~TSR element-template parsing and lit-html
emission (docs/notes/spike-elixir-to-lit.md §template-parser).
Two lexers produce the SAME token stream, and one tree-ifier builds the
tree (parse/1):
	Hologram path — when Hologram 0.10.1 is compiled into the path, the
markup is tokenized by Hologram.Template.Parser.parse_markup/1 (a
public, documented, pure function on an @moduledoc false module —
de-facto internal-but-callable; see the notes for the stability
discussion). Its flat parsed-tag stream is converted 1:1 into the
subset token stream below.
	Minimal path — a hand-rolled lexer for exactly the subset (plain
elements, static/interpolated attributes, {expr}, {%if}/{%else}/{/if},
{%for pat <- expr}/{/for}, $event={:action[, params]},
{%region :name}/{%endregion}, {%super%}), used when Hologram is
absent so spec-only consumers (npm/UMD packaging without a Hologram
host) still compile.

Region-bearing markup ALWAYS lexes through the minimal lexer on both hosts
(brief 2d, T1-1): Hologram's parse_markup does not know {%region%}, so
lex/1 forces the minimal path whenever the markup mentions a region or the
{%super%} marker — one token stream, one tree shape, on every host.
Token stream (the shared subset):
{:start_tag, tag, attrs} | {:self_closing_tag, tag, attrs} | {:end_tag, tag}
{:text, s} | {:expr, ast}
{:if_start, ast} | :else | :if_end
{:for_start, var, coll_ast} | :for_end
{:region_start, name} | :region_end | :super

attrs :: [{name, {:static, s} | {:parts, [{:text, s} | {:expr, expr_string}]}}
          | {:"$event", dom_event, binding_src}
          | {:"$bool", name, {:static, s} | {:parts, [...]}}]
?attr={expr} (Lit boolean attribute binding) shares the {:"$bool", …}
form across both lexers; <slot>…</slot> (non-void, fallback content) is
supported under both lexers — the Hologram path renames slot tags through
a reserved placeholder because Hologram's parser treats <slot> as void.
Tree shape:
{:element, tag, attrs, children} | {:text, s} | {:expr, ast}
{:if, ast, children, else_children} | {:for, var, coll_ast, children}
{:fragment, children}
to_lit_render/2 emits a Lit render() body as nested html template
literals.

      


      
        Summary


  
    Functions
  


    
      
        compile_region_methods(tree, ctx)

      


        Compile the default region bodies of a template tree into method fragments
%{name: atom, js: "html..."} (the derived render() references them via
${this.__region_<name>()}). Duplicate region names raise a CompileError.



    


    
      
        compile_region_override(name, tree, ctx)

      


        Compile one slot_template :name override body. {%super%} inside the body
lowers to super.__region_<name>() (the base default fragment at that point
in the chain).



    


    
      
        lexer()

      


        Which lexer parse/1 uses right now.



    


    
      
        lexer_for(markup)

      


        Which lexer parse/1 will use for THIS markup (brief 2d / T1-1): region
markup always lexes :minimal — Hologram's parser does not know
{%region :name}/{%endregion}/{%super%} — everything else follows the
host (:hologram when the dep is present).



    


    
      
        minimal_lex(markup)

      


        Minimal lexer for exactly the subset (used when Hologram is not loaded).



    


    
      
        parse(markup)

      


        Parse markup into the subset tree. Uses Hologram's template parser when
compiled in, otherwise the minimal lexer. Returns {:ok, tree} or
{:error, message} (message names the construct).



    


    
      
        regions(tree)

      


        Declared regions of a parsed tree, preorder (outer before inner), as
%{name: atom, nested: [atom]} where nested lists every region name
appearing anywhere inside the region's body.



    


    
      
        to_lit_render(tree, ctx)

      


        Emit the JavaScript expression for a Lit render() body (without the
leading return). ctx is a Noizu.Tessera.Component.Expr context.



    


    
      
        treeify(arg1, stack, top)

      


        Tree-ify the shared token stream. Frames: {:elem, {tag, attrs, children}},
{:if, {ast, then, else}}, {:else, {ast, then, else}},
{:for, {var, coll, children}}. Top-level nodes accumulate in top.



    





      


      
        Functions


        


  
    
      
    
    
      compile_region_methods(tree, ctx)



        
          
        

    

  


  

      

          @spec compile_region_methods(term(), Noizu.Tessera.Component.Expr.t()) :: [
  %{name: atom(), js: String.t()}
]


      


Compile the default region bodies of a template tree into method fragments
%{name: atom, js: "html..."} (the derived render() references them via
${this.__region_<name>()}). Duplicate region names raise a CompileError.

  



  
    
      
    
    
      compile_region_override(name, tree, ctx)



        
          
        

    

  


  

      

          @spec compile_region_override(atom(), term(), Noizu.Tessera.Component.Expr.t()) :: %{
  name: atom(),
  js: String.t()
}


      


Compile one slot_template :name override body. {%super%} inside the body
lowers to super.__region_<name>() (the base default fragment at that point
in the chain).

  



  
    
      
    
    
      lexer()



        
          
        

    

  


  

      

          @spec lexer() :: :hologram | :minimal


      


Which lexer parse/1 uses right now.

  



  
    
      
    
    
      lexer_for(markup)



        
          
        

    

  


  

      

          @spec lexer_for(String.t()) :: :hologram | :minimal


      


Which lexer parse/1 will use for THIS markup (brief 2d / T1-1): region
markup always lexes :minimal — Hologram's parser does not know
{%region :name}/{%endregion}/{%super%} — everything else follows the
host (:hologram when the dep is present).

  



  
    
      
    
    
      minimal_lex(markup)



        
          
        

    

  


  

      

          @spec minimal_lex(String.t()) :: {:ok, list()} | {:error, String.t()}


      


Minimal lexer for exactly the subset (used when Hologram is not loaded).

  



  
    
      
    
    
      parse(markup)



        
          
        

    

  


  

      

          @spec parse(String.t()) :: {:ok, term()} | {:error, String.t()}


      


Parse markup into the subset tree. Uses Hologram's template parser when
compiled in, otherwise the minimal lexer. Returns {:ok, tree} or
{:error, message} (message names the construct).

  



  
    
      
    
    
      regions(tree)



        
          
        

    

  


  

      

          @spec regions(term()) :: [%{name: atom(), nested: [atom()]}]


      


Declared regions of a parsed tree, preorder (outer before inner), as
%{name: atom, nested: [atom]} where nested lists every region name
appearing anywhere inside the region's body.

  



  
    
      
    
    
      to_lit_render(tree, ctx)



        
          
        

    

  


  

      

          @spec to_lit_render(term(), Noizu.Tessera.Component.Expr.t()) :: String.t()


      


Emit the JavaScript expression for a Lit render() body (without the
leading return). ctx is a Noizu.Tessera.Component.Expr context.

  



  
    
      
    
    
      treeify(arg1, stack, top)



        
          
        

    

  


  

      

          @spec treeify(list(), list(), list()) :: {:ok, term()} | {:error, String.t()}


      


Tree-ify the shared token stream. Frames: {:elem, {tag, attrs, children}},
{:if, {ast, then, else}}, {:else, {ast, then, else}},
{:for, {var, coll, children}}. Top-level nodes accumulate in top.

  


        

      


  

    
Noizu.Tessera.FromLit.Extractor 
    



      
Mechanical shape extraction from a Lit 3 component source (.js/.ts).
Best-effort regex/scanner parsing — deliberately NOT a JavaScript parser.
It recognizes the common Lit 3 declaration patterns and returns a plain
JSON-able shape descriptor that Noizu.Tessera.FromLit.Generator turns
into a tessera spec stub. Anything it cannot parse mechanically is surfaced
in "warnings" — never silently dropped (a conversion tool that lies is
worse than none).
Supported patterns:
	@customElement("tag") and customElements.define("tag", Class);
	@property({...}) / @state() decorated fields (multiline options,
TS annotations, declare/accessor/visibility modifiers, literal
defaults);
	static properties = {...} and static get properties() { return {...} }
(option objects and name: Type shorthand, state: true entries);
	this.dispatchEvent(new CustomEvent("name", {detail: {...}, bubbles, composed})) and new Event("name") — detail key types are inferred
from literal values, non-literal values become "any";
	<slot> / <slot name="..."> (unnamed slots become "default");
	static styles = css\...`(single, array, or getter form) — raw CSS text is captured;${...}` interpolation is flagged, not resolved.

Known limitations (warned, not guessed): computed defaults, custom
converters / hasChanged, spread options, non-literal event names,
interpolated styles, events constructed away from their dispatchEvent
call, and templates nested inside ${...} interpolations.
Shape descriptor (string keys, JSON-encodable):
%{
  "source" => path | nil,
  "tag" => "my-element" | nil,
  "class_name" => "MyElement" | nil,
  "properties" => [
    %{"name" => "displayName", "kind" => "property" | "state" | "static",
      "type" => "string" | "integer" | "float" | "boolean" | "list" | "map" | "any",
      "source_type" => "String" | "number" | nil,
      "default" => literal | nil, "default_expression" => raw | nil,
      "attribute" => true | false | "custom-name", "reflect" => boolean}
  ],
  "events" => [
    %{"name" => "persona-select",
      "detail" => [%{"name" => "personaId", "type" => "string"}],
      "bubbles" => boolean, "composed" => boolean}
  ],
  "slots" => [%{"name" => "header"}],
  "styles" => ["raw css", ...],
  "warnings" => ["..."]
}

      


      
        Summary


  
    Types
  


    
      
        shape()

      


    





  
    Functions
  


    
      
        extract(source, opts \\ [])

      


        Extracts the shape descriptor from a Lit component source string. opts:
:path — the source path recorded in "source" and used in warnings.



    


    
      
        extract_file(path)

      


        Reads a file and extracts its shape. Returns {:ok, shape} or {:error, reason}.



    





      


      
        Types


        


  
    
      
    
    
      shape()



        
          
        

    

  


  

      

          @type shape() :: map()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      extract(source, opts \\ [])



        
          
        

    

  


  

      

          @spec extract(String.t(), keyword()) :: shape()


      


Extracts the shape descriptor from a Lit component source string. opts:
:path — the source path recorded in "source" and used in warnings.

  



  
    
      
    
    
      extract_file(path)



        
          
        

    

  


  

      

          @spec extract_file(Path.t()) :: {:ok, shape()} | {:error, term()}


      


Reads a file and extracts its shape. Returns {:ok, shape} or {:error, reason}.

  


        

      


  

    
Noizu.Tessera.FromLit.Generator 
    



      
Turns a Noizu.Tessera.FromLit.Extractor shape descriptor into a tessera
component stub: the spec module (attr/prop/event/slot/cy DSL), a colocated
Lit-based .mjs element template, and the WTR test skeleton.
Pure functions of their arguments (the Mix task only parses args and writes
files), mirroring Noizu.Tessera.Scaffold. File layout and the WTR skeleton
are reused from Scaffold.generate/3 so a converted component is
indistinguishable from a scaffolded one.
Everything the contract grammar cannot represent is adapted LOUDLY (a
warning + a comment in the generated file), never silently:
	single-word / camelCase Lit event names are kebab-cased, and hyphen-less
names are prefixed with the tag (close → <tag>-close);
	Lit @state fields become commented-out state declarations (the
element DSL is all-or-nothing: state + actions + template);
	custom Lit attribute: names that differ from the snake→kebab wire name
are flagged; complex (list/map) properties always ship as json: true
props through tsr-props;
	names that fail the snake_case grammar or the snake↔camel round-trip
are skipped with a warning.


      


      
        Summary


  
    Functions
  


    
      
        generate(shape, module_name, root)

      


        Builds the stub files for shape under host project root. Returns
{files, warnings} where files is a list of {absolute_path, content}
(the caller writes them). Raises CompileError when the tag violates the
contract grammar.



    





      


      
        Functions


        


  
    
      
    
    
      generate(shape, module_name, root)



        
          
        

    

  


  

      

          @spec generate(Noizu.Tessera.FromLit.Extractor.shape(), String.t(), String.t()) ::
  {[{String.t(), String.t()}], [String.t()]}


      


Builds the stub files for shape under host project root. Returns
{files, warnings} where files is a list of {absolute_path, content}
(the caller writes them). Raises CompileError when the tag violates the
contract grammar.

  


        

      


  

    
Noizu.Tessera.Hologram.Adapter 
    



      
Generates the Hologram component (the "adapter", CONTRACT.md §3/§5) inside a
module that did use Noizu.Tessera.Component.
The generated component, in the same module as the spec:
	declares a Hologram prop for every attr and every on_<event>
binding prop — put directly by the DSL macros during module-body
expansion, so they are part of Hologram's @__props__ accumulator
before Hologram's __before_compile__ runs (hooks run in registration
order). Json/regular prop entries are declared by the author's own
prop DSL line, which delegates to Hologram's prop macro, with
tessera opts json:/default: riding along;
	renders the component tag with kebab-case attributes, booleans by
presence (nil/false values make Hologram drop the attribute),
tsr-props JSON (camelCase keys, omitted when no json prop is set),
the data-tsr-on bridge map built from the binding props
(:action ⇒ @page; {:action, target: "layout" | cid}), data-cy,
and passes slot content through with <slot />;
	the js_import of the component .mjs by ABSOLUTE path (built from the
component module's __DIR__) binding register is emitted as raw
@__js_imports__/@external_resource attributes at __using__ time
(same expansion as Hologram's own js_import/2 macro produces), and a
generated init/3 calls it via Hologram.JS.call/2 so the bundler
keeps it (CONTRACT.md §5).


      


      
        Summary


  
    Functions
  


    
      
        available?()

      


        True when Hologram is compiled into the path (adapter generation is gated on this).



    


    
      
        body_ast(spec, caller_dir)

      


        The quoted AST of the generated component body: the init/2 + init/3
pair (+ the __tessera_init__/2 and __tessera_init__/3 hooks, all
defoverridable), the template, the bridge helpers and the
__tessera_spec__/0 + __tessera_manifest__/0 readers. Spliced from
__before_compile__ (the spec must be known). caller_dir is the
directory of the component module's file; the .mjs import path is built
from it and must be absolute (CONTRACT.md §5).



    


    
      
        event_pairs(spec)

      


        [{on_persona_select, "persona-select"}, ...] — binding-prop atom to event
name pairs, in spec order. Drives the generated data-tsr-on helper.



    


    
      
        has_top_level_register?(source)

      


        True when source contains a top-level register() call statement.



    


    
      
        hologram_prop_entries(spec)

      


        Hologram prop declaration entries the DSL must put into @__props__
(Hologram's own {name, type, opts} shape): one per attr and one
on_<event> binding prop per event. Put during module-body expansion —
NOT from __before_compile__ — so Hologram's __before_compile__ (hooks
run in registration order) sees the complete list.



    


    
      
        js_import_asts(mjs_path)

      


        The raw AST equivalent of Hologram's js_import(:register, from: path) —
the @__js_imports__ + @external_resource attribute puts. Emitted at
__using__ time so the entries are in the accumulator before any
__before_compile__ runs.



    


    
      
        json_prop_pairs(map)

      


        [{tag_list, "tagList"}, ...] — json prop atom to camelCase key pairs, in
spec order. Drives the generated tsr-props helper.



    


    
      
        mjs_path(module_file, js)

      


        The absolute .mjs path for a spec module file + colocated js filename.



    


    
      
        template_markup(spec)

      


        The ~HOLO markup rendered by the generated component (CONTRACT.md §3).



    


    
      
        warn_missing_top_level_register(mjs_path)

      


        Compile-time sanity check: the component's .mjs must carry a TOP-LEVEL
register() call. It is load-bearing — stateless SSR never calls
init/3, so the element gets defined only when the page bundle evaluates
the .mjs and its last statement registers it. Missing it means the
component renders server-side but never upgrades on the client. Warns
(never raises) so an unusual packaging layout cannot break the host build.



    


    
      
        write_contract_next_to_mjs(spec)

      


        Writes the generated contract module next to the component's .mjs
(colocated with the spec module) when spec.js is set and the content
changed. Warns (never raises) when the write fails, so a read-only source
tree cannot break the host build.



    





      


      
        Functions


        


  
    
      
    
    
      available?()



        
          
        

    

  


  

      

          @spec available?() :: boolean()


      


True when Hologram is compiled into the path (adapter generation is gated on this).

  



  
    
      
    
    
      body_ast(spec, caller_dir)



        
          
        

    

  


  

      

          @spec body_ast(Noizu.Tessera.Spec.t(), String.t()) :: Macro.t()


      


The quoted AST of the generated component body: the init/2 + init/3
pair (+ the __tessera_init__/2 and __tessera_init__/3 hooks, all
defoverridable), the template, the bridge helpers and the
__tessera_spec__/0 + __tessera_manifest__/0 readers. Spliced from
__before_compile__ (the spec must be known). caller_dir is the
directory of the component module's file; the .mjs import path is built
from it and must be absolute (CONTRACT.md §5).

  



  
    
      
    
    
      event_pairs(spec)



        
          
        

    

  


  

      

          @spec event_pairs(Noizu.Tessera.Spec.t()) :: [
  {Noizu.Tessera.Naming.snake(), Noizu.Tessera.Naming.kebab()}
]


      


[{on_persona_select, "persona-select"}, ...] — binding-prop atom to event
name pairs, in spec order. Drives the generated data-tsr-on helper.

  



  
    
      
    
    
      has_top_level_register?(source)



        
          
        

    

  


  

      

          @spec has_top_level_register?(String.t()) :: boolean()


      


True when source contains a top-level register() call statement.
The match is anchored per line on purpose: it must only fire on a call
STATEMENT standing alone on its own line, never on an inline call
(foo(); register()) or inside another expression — only a statement the
bundle actually evaluates as a top-level statement provides the
load-bearing registration. Leading whitespace (indentation) is tolerated
so formatted sources (mix format, nested modules) still match.

  



  
    
      
    
    
      hologram_prop_entries(spec)



        
          
        

    

  


  

      

          @spec hologram_prop_entries(Noizu.Tessera.Spec.t()) :: [{atom(), atom(), keyword()}]


      


Hologram prop declaration entries the DSL must put into @__props__
(Hologram's own {name, type, opts} shape): one per attr and one
on_<event> binding prop per event. Put during module-body expansion —
NOT from __before_compile__ — so Hologram's __before_compile__ (hooks
run in registration order) sees the complete list.

  



  
    
      
    
    
      js_import_asts(mjs_path)



        
          
        

    

  


  

      

          @spec js_import_asts(String.t() | nil) :: [Macro.t()]


      


The raw AST equivalent of Hologram's js_import(:register, from: path) —
the @__js_imports__ + @external_resource attribute puts. Emitted at
__using__ time so the entries are in the accumulator before any
__before_compile__ runs.

  



  
    
      
    
    
      json_prop_pairs(map)



        
          
        

    

  


  

      

          @spec json_prop_pairs(%{props: [map()]}) :: [
  {Noizu.Tessera.Naming.snake(), Noizu.Tessera.Naming.camel()}
]


      


[{tag_list, "tagList"}, ...] — json prop atom to camelCase key pairs, in
spec order. Drives the generated tsr-props helper.

  



  
    
      
    
    
      mjs_path(module_file, js)



        
          
        

    

  


  

      

          @spec mjs_path(String.t(), String.t()) :: String.t()


      


The absolute .mjs path for a spec module file + colocated js filename.

  



  
    
      
    
    
      template_markup(spec)



        
          
        

    

  


  

      

          @spec template_markup(Noizu.Tessera.Spec.t()) :: String.t()


      


The ~HOLO markup rendered by the generated component (CONTRACT.md §3).

  



  
    
      
    
    
      warn_missing_top_level_register(mjs_path)



        
          
        

    

  


  

      

          @spec warn_missing_top_level_register(String.t()) :: :ok


      


Compile-time sanity check: the component's .mjs must carry a TOP-LEVEL
register() call. It is load-bearing — stateless SSR never calls
init/3, so the element gets defined only when the page bundle evaluates
the .mjs and its last statement registers it. Missing it means the
component renders server-side but never upgrades on the client. Warns
(never raises) so an unusual packaging layout cannot break the host build.

  



  
    
      
    
    
      write_contract_next_to_mjs(spec)



        
          
        

    

  


  

      

          @spec write_contract_next_to_mjs(Noizu.Tessera.Spec.t()) :: :ok


      


Writes the generated contract module next to the component's .mjs
(colocated with the spec module) when spec.js is set and the content
changed. Warns (never raises) when the write fails, so a read-only source
tree cannot break the host build.

  


        

      


  

    
Noizu.Tessera.Hologram.Standalone 
    



      
Tier 2 spike: compiles ORDINARY Hologram components into standalone,
host-agnostic bundles by driving Hologram's own compiler pipeline.
Approach (item 1 of the spike brief — "synthetic stub page"):
	a throwaway stub page + layout per target component is generated,
compiled to BEAM in a scratch dir and loaded into the VM,
	the exact pipeline of Mix.Tasks.Compile.Hologram is replayed against
ONLY those stub pages — build_ir_plt → build_call_graph →
list_async_mfas → clone + remove_manually_ported_mfas →
list_runtime_mfas → remove_runtime_mfas! → build_page_js /
build_runtime_js,
	the emitted page JS gets string surgery: the
globalThis.Hologram.pageReachableFunctionDefs = (deps) => {...}
assignment becomes a plain const tesseraDefs = (deps) => {...} +
export default, and the pageScriptLoaded dispatch tail is stripped —
so a component bundle NEVER touches the page-global
globalThis.Hologram object a host page may already own.

Internals dependence (documented deliberately)
Everything used is PUBLIC API of the 0.10.1 hex package
(Hologram.Compiler.*, Hologram.Compiler.CallGraph.*), but it is
pre-1.0 public API, and the string surgery anchors on the exact emitted
statements:
	import PerformanceTimer from ... / const startTime = ... header lines
	globalThis.Hologram.pageReachableFunctionDefs = (deps) => { (page entry)
	globalThis.Hologram.pageScriptLoaded = true; (page entry tail)
	document.addEventListener("hologram:pageScriptLoaded", ...) (runtime entry tail)
	static #defineManuallyPortedFunctions() { (body extracted verbatim
from assets/js/hologram.mjs so the ~33 manual registrations stay in
sync with upstream instead of being duplicated here)

Any of those drifting makes the compile fail loudly (anchored splits
raise) rather than silently producing broken bundles.

      


      
        Summary


  
    Functions
  


    
      
        compile(components, opts \\ [])

      


        Compiles the tessera runtime + one bundle set per given component module.



    





      


      
        Functions


        


    

  
    
      
    
    
      compile(components, opts \\ [])



        
          
        

    

  


  

      

          @spec compile([module() | String.t()], keyword()) :: map()


      


Compiles the tessera runtime + one bundle set per given component module.
Options:
	:out — output dir (default: priv/static/tessera-holo under cwd)

Writes into out:
	tessera-runtime.esm.js / tessera-runtime.umd.js — the shared
runtime (Hologram client runtime exactly once + tessera shim)
	<base>.esm.js / <base>.umd.js per component — only that
component's compiled Elixir + a runtime-free registrar
	<base>.standalone.esm.js — runtime + component in one file
	manifest.json — hologram version, prop contracts, file sizes


  


        

      


  

    
Noizu.Tessera.Naming 
    



      
Naming conversions of the tessera wire contract (CONTRACT.md §1).
	Elixir (spec)	DOM / JS	Rule
	attr :display_name	attribute display-name	snake → kebab
	prop :tag_list	property tagList	snake → camel
	event "persona-select"	CustomEvent persona-select	kebab, verbatim
	event "persona-select"	binding prop on_persona_select	"on_" <> snake
	event "persona-select"	default action :persona_select	snake(event)
	detail key persona_id	detail key personaId	snake → camel


      


      
        Summary


  
    Types
  


    
      
        camel()

      


        A camelCase DOM name, e.g. "displayName".



    


    
      
        kebab()

      


        A kebab-case DOM name, e.g. "display-name".



    


    
      
        snake()

      


        A snake_case identifier, e.g. :display_name.



    





  
    Functions
  


    
      
        camel_to_snake(camel)

      


        Converts a camelCase key back to snakecase — mirrors the JS core's
snakeKeysDeep: EVERY uppercase char becomes `""+ its lowercase (userID→user_i_d), byte-exact withpriv/js/src/events.mjs`.



    


    
      
        event_binding_prop(event_name)

      


        Binding-prop name for an event: "on_" <> snake(event) (CONTRACT.md §1).



    


    
      
        event_default_action(event_name)

      


        Default action atom for an event: snake(event) (CONTRACT.md §1).



    


    
      
        event_regex()

      


        Event-name grammar (CONTRACT.md §1): kebab-case, at least one hyphen.



    


    
      
        kebab_to_snake(kebab)

      


        kebab-case event/tag name → snake_case atom.



    


    
      
        known_type?(type)

      


        True when the given atom is a contract type.



    


    
      
        known_types()

      


        Wire-contract value types (CONTRACT.md §2).



    


    
      
        round_trips?(name)

      


        True when a snake name survives the wire round-trip:
snake |> snake_to_camel |> camel_to_snake == snake.



    


    
      
        snake_regex()

      


        Spec identifier grammar for attr/prop/detail names: snake_case atoms.



    


    
      
        snake_to_camel(name)

      


        snake_case atom → camelCase DOM property / detail key.



    


    
      
        snake_to_kebab(name)

      


        snake_case atom → kebab-case DOM attribute name.



    


    
      
        tag_regex()

      


        Custom-element tag grammar (CONTRACT.md §1): lowercase with a hyphen.



    





      


      
        Types


        


  
    
      
    
    
      camel()



        
          
        

    

  


  

      

          @type camel() :: String.t()


      


A camelCase DOM name, e.g. "displayName".

  



  
    
      
    
    
      kebab()



        
          
        

    

  


  

      

          @type kebab() :: String.t()


      


A kebab-case DOM name, e.g. "display-name".

  



  
    
      
    
    
      snake()



        
          
        

    

  


  

      

          @type snake() :: atom()


      


A snake_case identifier, e.g. :display_name.

  


        

      

      
        Functions


        


  
    
      
    
    
      camel_to_snake(camel)



        
          
        

    

  


  

      

          @spec camel_to_snake(camel()) :: snake()


      


Converts a camelCase key back to snakecase — mirrors the JS core's
snakeKeysDeep: EVERY uppercase char becomes `""+ its lowercase (userID→user_i_d), byte-exact withpriv/js/src/events.mjs`.

  



  
    
      
    
    
      event_binding_prop(event_name)



        
          
        

    

  


  

      

          @spec event_binding_prop(kebab()) :: snake()


      


Binding-prop name for an event: "on_" <> snake(event) (CONTRACT.md §1).

  



  
    
      
    
    
      event_default_action(event_name)



        
          
        

    

  


  

      

          @spec event_default_action(kebab()) :: snake()


      


Default action atom for an event: snake(event) (CONTRACT.md §1).

  



  
    
      
    
    
      event_regex()



        
          
        

    

  


  

      

          @spec event_regex() :: Regex.t()


      


Event-name grammar (CONTRACT.md §1): kebab-case, at least one hyphen.

  



  
    
      
    
    
      kebab_to_snake(kebab)



        
          
        

    

  


  

      

          @spec kebab_to_snake(kebab()) :: snake()


      


kebab-case event/tag name → snake_case atom.

  



  
    
      
    
    
      known_type?(type)



        
          
        

    

  


  

      

          @spec known_type?(atom()) :: boolean()


      


True when the given atom is a contract type.

  



  
    
      
    
    
      known_types()



        
          
        

    

  


  

      

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


      


Wire-contract value types (CONTRACT.md §2).

  



  
    
      
    
    
      round_trips?(name)



        
          
        

    

  


  

      

          @spec round_trips?(snake()) :: boolean()


      


True when a snake name survives the wire round-trip:
snake |> snake_to_camel |> camel_to_snake == snake.
The JS core and the Elixir bridge rely on this equivalence; names that do
not round-trip would silently change meaning across the bridge. Fails for
digit-initial segments (col_2_width → col2Width → col2_width) and
for double/trailing underscores (foo__bar, foo_).

  



  
    
      
    
    
      snake_regex()



        
          
        

    

  


  

      

          @spec snake_regex() :: Regex.t()


      


Spec identifier grammar for attr/prop/detail names: snake_case atoms.

  



  
    
      
    
    
      snake_to_camel(name)



        
          
        

    

  


  

      

          @spec snake_to_camel(snake()) :: camel()


      


snake_case atom → camelCase DOM property / detail key.
BYTE-EXACT with the JS core (priv/js/src/events.mjs): split the snake
string on "_" and capitalize the first letter of every segment after the
first (persona_id → personaId). Note this deliberately DIFFERS from
Macro.camelize/1/Macro.underscore/1 for acronyms/digits
(Macro.underscore("userID") = user_id, but the JS rule gives
user_i_d) — never use Macro.* for contract keys.

  



  
    
      
    
    
      snake_to_kebab(name)



        
          
        

    

  


  

      

          @spec snake_to_kebab(snake()) :: kebab()


      


snake_case atom → kebab-case DOM attribute name.

  



  
    
      
    
    
      tag_regex()



        
          
        

    

  


  

      

          @spec tag_regex() :: Regex.t()


      


Custom-element tag grammar (CONTRACT.md §1): lowercase with a hyphen.

  


        

      


  

    
Noizu.Tessera.Package 
    



      
use Noizu.Tessera.Package, components: [MyApp.PersonaCard, ...]
Marks a library as a tessera component package:
	components/0 — the component module list, verbatim;
	manifest/0 — every component's __tessera_manifest__/0 entry, in
list order;
	cem/0 — the package's Custom Elements Manifest
(Noizu.Tessera.Codegen.cem/1 over the components' specs);
	__tessera_package__/0 — discovery marker used by the mix tasks.

Gallery support is included by default: every package exposes cem/0,
and mix tessera.gen.gallery scaffolds the built-in interactive gallery
(live demos + typed attr/prop editors + slot editing + event log) from it
— no opt-in flag. mix tessera.cem writes the package's
custom-elements.json standalone.
mix tessera.manifest aggregates across all loaded apps that use this
macro, and mix tessera.install adds file: npm entries for component
packages that ship a priv/js runtime.

      




  

    
Noizu.Tessera.Spec 
    



      
The compiled spec of a tessera component (CONTRACT.md is authoritative).
A spec is built at compile time by use Noizu.Tessera.Component from the
attr/prop/event/slot/cy declarations of the component module, and
is exposed on that module as __tessera_spec__/0. It is the single source
the generated JS contract module (Noizu.Tessera.Codegen.contract_module/1),
the Custom Elements Manifest (Noizu.Tessera.Codegen.cem/1) and the
Hologram adapter all derive from.
Entry shapes (plain maps):
attrs:   %{name: :display_name, type: :string, required: true, default: nil, line: 3}
         optional: attribute: "custom-name" | false, reflect: true
props:   %{name: :tag_list, type: :list, json: true, default: [], line: 4}
events:  %{name: "persona-select", detail: %{persona_id: :string}, line: 5}
slots:   %{name: "default", line: 6}
styles:  %{kind: :css, value: ":host { … }", line: 7}
         %{kind: :shared, value: "./shared_styles.mjs", line: 8}
css:     %{name: "--persona-card-accent", default: "#6366f1", line: 7}
parts:   %{name: "select-button", line: 8}
lifecycle: %{will_update: %{js: "…", line: 9}, …}  (only declared hooks)
css/part entries are documentation metadata for the Custom Elements
Manifest (and the gallery) — they do not ride the wire contract.
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    Functions
  


    
      
        default_extension_api()

      


        The first stable extension_api used when a spec declares none (§8.1).



    


    
      
        escape_json(value)

      


        Escapes a string for inclusion inside a JSON double-quoted literal. Every
control character (< 0x20) is escaped: LF/CR/TAB as the short forms, all
others (backspace, form feed, NUL, ESC, ...) as \u00XX — a raw control
byte would be a SyntaxError in the generated .mjs and break JSON.parse.



    


    
      
        json_literal(v)

      


        The JSON-literal form of a spec default value, as it appears in the
generated contract module (CONTRACT.md §2). nil becomes null.



    


    
      
        to_manifest_map(spec)

      


        Spec rendered to a plain JSON-encodable map (used by __tessera_manifest__/0).



    


    
      
        validate!(kind, name, detail_or_opts, file, line)

      


        Validates an option value against the contract and raises CompileError
with a pointed message otherwise. Used at compile time by
Noizu.Tessera.Component and by mix tessera.gen.component.



    


    
      
        validate_type!(context, key, type, file, line)

      


        Validates the DSL kind + type carried in a raw entry tuple.
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      action_entry()



        
          
        

    

  


  

      

          @type action_entry() :: %{
  :name => atom(),
  :js => String.t(),
  optional(:fn_ast) => Macro.t(),
  optional(:inherited) => boolean(),
  optional(:internal) => boolean(),
  optional(:re_emit) => boolean(),
  optional(:line) => non_neg_integer()
}


      



  



  
    
      
    
    
      attr_entry()



        
          
        

    

  


  

      

          @type attr_entry() :: %{
  :name => Noizu.Tessera.Naming.snake(),
  :type => atom(),
  optional(:required) => boolean(),
  optional(:default) => any(),
  optional(:attribute) => String.t() | false,
  optional(:reflect) => boolean(),
  optional(:line) => non_neg_integer()
}


      



  



  
    
      
    
    
      css_entry()



        
          
        

    

  


  

      

          @type css_entry() :: %{
  :name => String.t(),
  optional(:default) => String.t() | nil,
  optional(:line) => non_neg_integer()
}


      



  



  
    
      
    
    
      event_entry()



        
          
        

    

  


  

      

          @type event_entry() :: %{
  :name => Noizu.Tessera.Naming.kebab(),
  optional(:detail) => %{required(Noizu.Tessera.Naming.snake()) => atom()},
  optional(:line) => non_neg_integer(),
  optional(:inherited) => boolean(),
  optional(:renames) => Noizu.Tessera.Naming.kebab(),
  optional(:renamed_from) => Noizu.Tessera.Naming.kebab()
}


      



  



  
    
      
    
    
      lifecycle()



        
          
        

    

  


  

      

          @type lifecycle() :: %{optional(lifecycle_hook()) => lifecycle_entry()}


      



  



  
    
      
    
    
      lifecycle_entry()



        
          
        

    

  


  

      

          @type lifecycle_entry() :: %{:js => String.t(), optional(:line) => non_neg_integer()}
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          @type lifecycle_hook() :: :should_update | :will_update | :first_updated | :updated


      



  



  
    
      
    
    
      part_entry()



        
          
        

    

  


  

      

          @type part_entry() :: %{:name => String.t(), optional(:line) => non_neg_integer()}


      



  



  
    
      
    
    
      prop_entry()



        
          
        

    

  


  

      

          @type prop_entry() :: %{
  :name => Noizu.Tessera.Naming.snake(),
  :type => atom(),
  optional(:json) => boolean(),
  optional(:default) => any(),
  optional(:attribute) => String.t() | false,
  optional(:reflect) => boolean(),
  optional(:line) => non_neg_integer()
}


      



  



  
    
      
    
    
      region_entry()



        
          
        

    

  


  

      

          @type region_entry() :: %{name: atom(), nested: [atom()]}


      



  



  
    
      
    
    
      region_method()



        
          
        

    

  


  

      

          @type region_method() :: %{name: atom(), js: String.t()}


      



  



  
    
      
    
    
      slot_entry()



        
          
        

    

  


  

      

          @type slot_entry() :: %{:name => String.t(), optional(:line) => non_neg_integer()}


      



  



  
    
      
    
    
      state_entry()



        
          
        

    

  


  

      

          @type state_entry() :: %{
  :name => Noizu.Tessera.Naming.snake(),
  :type => atom(),
  optional(:default) => any(),
  optional(:attribute) => String.t() | false,
  optional(:reflect) => boolean(),
  optional(:line) => non_neg_integer()
}


      



  



  
    
      
    
    
      style_entry()



        
          
        

    

  


  

      

          @type style_entry() :: %{
  :kind => :css | :shared,
  :value => String.t(),
  optional(:line) => non_neg_integer()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Noizu.Tessera.Spec{
  actions: [action_entry()],
  attrs: [attr_entry()],
  css_properties: [css_entry()],
  cy: String.t() | nil,
  derived_from: module() | nil,
  events: [event_entry()],
  extension_api: String.t() | nil,
  file: String.t() | nil,
  form_associated: boolean(),
  js: String.t() | nil,
  lifecycle: lifecycle(),
  module: module() | nil,
  parts: [part_entry()],
  priority: integer(),
  props: [prop_entry()],
  region_overrides: [atom()],
  regions: [region_entry()],
  slots: [slot_entry()],
  state: [state_entry()],
  styles: [style_entry()],
  tag: Noizu.Tessera.Naming.kebab() | nil,
  template: template_entry() | nil,
  version: pos_integer()
}


      



  



  
    
      
    
    
      template_entry()



        
          
        

    

  


  

      

          @type template_entry() :: %{
  :raw => String.t(),
  :lexer => :hologram | :minimal,
  :render_js => String.t(),
  optional(:line) => non_neg_integer(),
  optional(:regions) => [region_entry()],
  optional(:region_methods) => [region_method()],
  optional(:region_overrides) => [atom()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      default_extension_api()



        
          
        

    

  


  

      

          @spec default_extension_api() :: String.t()


      


The first stable extension_api used when a spec declares none (§8.1).

  



  
    
      
    
    
      escape_json(value)



        
          
        

    

  


  

      

          @spec escape_json(String.t()) :: String.t()


      


Escapes a string for inclusion inside a JSON double-quoted literal. Every
control character (< 0x20) is escaped: LF/CR/TAB as the short forms, all
others (backspace, form feed, NUL, ESC, ...) as \u00XX — a raw control
byte would be a SyntaxError in the generated .mjs and break JSON.parse.

  



  
    
      
    
    
      json_literal(v)



        
          
        

    

  


  

      

          @spec json_literal(any()) :: String.t()


      


The JSON-literal form of a spec default value, as it appears in the
generated contract module (CONTRACT.md §2). nil becomes null.

  



  
    
      
    
    
      to_manifest_map(spec)



        
          
        

    

  


  

      

          @spec to_manifest_map(t()) :: map()


      


Spec rendered to a plain JSON-encodable map (used by __tessera_manifest__/0).

  



  
    
      
    
    
      validate!(kind, name, detail_or_opts, file, line)



        
          
        

    

  


  

      

          @spec validate!(
  atom(),
  String.t() | atom(),
  keyword() | %{required(atom()) => atom()},
  String.t(),
  non_neg_integer()
) :: :ok


      


Validates an option value against the contract and raises CompileError
with a pointed message otherwise. Used at compile time by
Noizu.Tessera.Component and by mix tessera.gen.component.
kind is the DSL entry being validated ("attr", "prop", "event", ...).

  



  
    
      
    
    
      validate_type!(context, key, type, file, line)



        
          
        

    

  


  

      

          @spec validate_type!(
  String.t() | atom(),
  atom(),
  atom(),
  String.t(),
  non_neg_integer()
) :: :ok


      


Validates the DSL kind + type carried in a raw entry tuple.

  


        

      


  

    
mix tessera.cem 
    



      
Writes the Custom Elements Manifest (Noizu.Tessera.Codegen.cem/1,
schemaVersion "1.0.0") for a tessera component package:
mix tessera.cem
mix tessera.cem --package PersonaKit
mix tessera.cem --output priv/static/custom-elements.json
With no --package, aggregates every package declared in the CURRENT
project (use Noizu.Tessera.Package); --package Module scopes to one.
This is the package-scoped sibling of mix tessera.manifest (which
aggregates across all loaded apps and also writes tessera-manifest.json)
— both derive from the same __tessera_spec__/0 / Codegen.cem/1
infrastructure, never a parallel registry.
The manifest is what the built-in gallery reads (mix tessera.gen.gallery).
Compiles the project first, so it is safe to run on a fresh checkout.

      




  

    
mix tessera.compile_component 
    



      
Compiles one or more ORDINARY Hologram components into standalone,
host-agnostic bundles using Hologram's own compiler (Tier 2 spike).
mix tessera.compile_component HoloKit.Components.EditableList \
                               HoloKit.Components.Counter \
                               ThirdParty.FancyList
Options:
	--out <dir> — output dir (default: priv/static/tessera-holo)

Third-party extension modules (spike item A) are picked up from
test/support/third_party/**/*.ex under the current project, compiled
to a scratch ebin and put on the code path before the Hologram pipeline
runs — so use <BaseComponent>, tag: "..." derived components compile
alongside the originals.
Requires a Hologram app context (run from the host app whose deps
include both :hologram and :noizu_tessera).

      




  

    
mix tessera.from_lit 
    



      
Converts an existing Lit 3 component (.js/.ts) into a tessera component
stub in the current Mix project:
mix tessera.from_lit assets/js/persona-widget.ts
mix tessera.from_lit src/my-element.ts --out packages/my_element
mix tessera.from_lit src/my-element.ts --module MyApp.Components.MyElement --tag my-element
Runs Noizu.Tessera.FromLit.Extractor (mechanical shape extraction:
reactive properties, events, slots, styles) and then
Noizu.Tessera.FromLit.Generator, writing the same file set as
mix tessera.gen.component:
	the spec module (lib/..., attr/prop/event/slot/cy DSL from the shape);
	the colocated <snake_tag>.mjs Lit element stub (extracted styles
carried over, register export kept — CONTRACT.md §5);
	a web-test-runner test skeleton at test/components/<snake_tag>_test.mjs.

The output is a STUB, not a transpiled element: everything the contract
grammar cannot represent is reported as a warning (also embedded in the
generated moduledoc). Existing files are never overwritten unless --force.
Options:
	--out <dir> — project root to write into (default: cwd);
	--module Some.Module — spec module name (default
<AppCamel>.Components.<CamelTag>);
	--tag my-tag — override the tag when the source has no
@customElement/customElements.define (otherwise derived from the
filename, with a warning);
	--force — overwrite existing files.

Run mix compile afterwards to generate the contract module, and
mix tessera.install once per host app. See docs/notes/from-lit.md.

      




  

    
mix tessera.gen.component 
    



      
Scaffolds a tessera web component in the current Mix project:
mix tessera.gen.component persona-card
mix tessera.gen.component persona-card --module MyApp.Components.PersonaCard
Writes:
	the spec module (lib/..., from --module, default
<AppCamel>.Components.<CamelTag>);
	the colocated persona_card.mjs template (imports
@noizu/tessera-core, exports register — replace the body, keep the
export, CONTRACT.md §5);
	a web-test-runner test skeleton at test/components/persona_card_test.mjs.

The generated contract module (persona_card.contract.generated.mjs) is
written at the next mix compile. Run mix tessera.install once per host
app to wire @noizu/tessera-core into assets/package.json.

      




  

    
mix tessera.gen.gallery 
    



      
Scaffolds the tessera component gallery for a package in the current Mix
project:
mix tessera.gen.gallery
mix tessera.gen.gallery --package PersonaKit --out gallery
Every use Noizu.Tessera.Package includes gallery support by default
(it exposes cem/0); this task turns that into a runnable, FRAMEWORK-
AGNOSTIC gallery — a static HTML page plus the package's own component
bundles, no framework involved:
	gallery/index.html — the static page;
	gallery/src/main.mjs — esbuild entry importing the package's
component .mjs modules (their load-bearing register() defines the
elements) and the tessera gallery runtime (priv/gallery/gallery.mjs);
	gallery/custom-elements.json — the package's CEM, which the runtime
reads to render, per component: a live demo, typed attribute/property
editors, slot-content editors, CSS custom-property editors and an
event log (event name + camelCase detail);
	gallery/package.json + gallery/serve.mjs — esbuild build and a
dependency-free static server (http://localhost:5588, PORT overridable).

Then:
npm install        # in the PACKAGE root — esbuild resolves the
                   # components' bare imports (lit, @noizu/tessera-core)
                   # from the component files' own directory chain
cd gallery && npm install && npm run build && npm run serve
Re-run the task after changing the package's components to refresh the
entry + manifest. Compiles the project first.

      




  

    
mix tessera.golden 
    



      
Rewrites the checked-in goldens under test/fixtures/ from the CURRENT
generators:
	persona_card.contract.golden.mjs — the generated JS contract module
(CONTRACT.md §2), the wire interface every consumer compiles against;
	persona_card.cem.json — the Custom Elements Manifest golden;
	spike_widget.element.golden.mjs — the generated Lit element module
(from the same hand-built spec LitCodegenTest pins).
	derived_widget.element.golden.mjs — the generated DERIVED Lit element
module (fresh-tag derivation, EXTENSION-CONTRACT.md §5.8; from the
hand-built merged spec DerivedWidgetSpec).

The ExUnit suite compares generator output against these files byte-for-byte
and FAILS when they are missing or stale — it never bootstraps them (a
self-bootstrapping golden can never fail, which is exactly why the old
contract golden was vacuous on fresh checkouts).
Regeneration is therefore an explicit, reviewed step. After an INTENTIONAL
generator change:
MIX_ENV=test mix tessera.golden
then review the diff by eye against CONTRACT.md §2 before committing — the
contract module is the wire interface, and a silent codegen change breaks
every consumer. (MIX_ENV=test compiles test/support, where the
PersonaCard fixture spec lives.)
Run with --check to only verify the goldens are current (CI-style, no
write).

      




  

    
mix tessera.install 
    



      
Prepares a Hologram host app's assets/ for tessera components:
	creates or merges assets/package.json, adding
"@noizu/tessera-core": "file:<relpath to deps/noizu_tessera/priv/js>"
and "lit": "^3", plus file: entries for every dep app that ships its
own tessera priv/js runtime. Idempotent: existing keys are never
overwritten, unrelated keys preserved;
	runs npm install in assets/ unless --no-npm is given.

Hologram resolves bare npm specifiers through the host's
assets/node_modules (NODE_PATH), so components' .mjs files can import
@noizu/tessera-core without any further wiring.
mix tessera.install
mix tessera.install --no-npm

      




  

    
mix tessera.manifest 
    



      
Aggregates __tessera_manifest__/0 across every tessera component in the
current Mix project and its loaded deps, then writes:
	tessera-manifest.json — the tessera manifest (component list);
	custom-elements.json — the Custom Elements Manifest
(Noizu.Tessera.Codegen.cem/1, schemaVersion "1.0.0").

Both files are written to the current project root. Run after mix compile
(the scanner reads compiled beams).
mix tessera.manifest
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