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    Hieroglyph — Ethereum ABI for Elixir
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The Application Binary Interface (ABI) of Solidity describes how to transform binary data to types which the Solidity programming language understands. For instance, if we want to call a function bark(uint32,bool) on a Solidity-created contract contract Dog, what data parameter do we pass into our Ethereum transaction? This project allows us to encode such function calls.
About this package
hieroglyph is a maintained fork of exthereum/abi that ships bugfixes and Elixir 1.19+ compatibility ahead of upstream. The module namespace is unchanged: consumers still call ABI.encode/2, ABI.decode/2, ABI.parse_specification/1, etc. Only the hex package name differs. See exthereum/abi#53, #54, and #55 for the fork-motivating bug reports filed upstream.
Installation
The package can be installed by adding hieroglyph to your list of dependencies in mix.exs:
def deps do
  [
    {:hieroglyph, "~> 1.8"}
  ]
end
Docs are published on HexDocs.
Usage
Encoding
To encode a function call, pass the ABI spec and the data to pass in to ABI.encode/2.
iex> ABI.encode("baz(uint,address)", [50, <<1::160>> |> :binary.decode_unsigned])
<<162, 145, 173, 214, 0, 0, 0, 0, 0, 0, 0, 0, ...>
Then, you can construct an Ethereum transaction with that data, e.g.
# Blockchain comes from `Exthereum.Blockchain`, see below.
iex> %Blockchain.Transaction{
...> # ...
...> data: <<162, 145, 173, 214, 0, 0, 0, 0, 0, 0, 0, 0, ...>
...> }
That transaction can then be sent via JSON-RPC or DevP2P to execute the given function.
Decoding
Decode is generally the opposite of encoding, though we generally leave off the function signature from the start of the data. E.g. from above:
iex> ABI.decode("baz(uint,address)", "000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000320000000000000000000000000000000000000000000000000000000000000001" |> Base.decode16!(case: :lower))
[50, <<1::160>> |> :binary.decode_unsigned]
Security note: decoding remains permissive by default for backwards compatibility. For adversarial calldata, pass strict: true to ABI.decode/3, ABI.decode_call/3, ABI.decode_event/4, or ABI.decode_error/3 to reject non-canonical integer/bool padding, trailing bytes after the declared payload, and string/bytes length prefixes that exceed the available data. Strict failures return {:error, {:strict_violation, detail}}.
Pre-interning atoms for decode_structs: true
When the ABI carries field names, you can opt into a map-shaped result keyed by snake_case atoms:
iex> ABI.decode("(uint256 a,bool b)", "000000000000000000000000000000000000000000000000000000000000000a0000000000000000000000000000000000000000000000000000000000000001" |> Base.decode16!(case: :lower), decode_structs: true)
%{a: 10, b: true}
Each field-name atom must already exist in the VM atom table — decode_structs: true calls String.to_existing_atom/1 and raises ArgumentError if the atom has not been interned. This bounds atom creation to the set of names you have explicitly referenced in your code, closing the String.to_atom/1 DoS surface for consumers that ingest ABIs from arbitrary sources (block explorers, user-submitted JSON, indexer feeds).
The migration is a one-liner per consumer — reference the snake_case atoms once at compile time. Code that already pattern-matches the decoded map (%{a: a, b: b} = decoded) interns them automatically. For ABIs loaded dynamically:
defmodule MyApp.Erc20 do
  @field_atoms [:from, :to, :value, :owner, :spender]
  # …
end
Fields with empty :name (or any missing names) fall through to the tuple form — atom lookup is skipped entirely.
Computing method IDs and decoding selector-prefixed calldata
ABI.method_id/1 returns the 4-byte function selector (keccak256(canonical_signature)[0..3]) — useful for selector-table routing, log-topic matching, or pre-validating calldata without decoding args. Accepts a signature string or a FunctionSelector struct.
iex> ABI.method_id("transfer(address,uint256)") |> Base.encode16(case: :lower)
"a9059cbb"

iex> ABI.method_id("deposit()") |> Base.encode16(case: :lower)
"d0e30db0"
ABI.encode_call/3 and ABI.decode_call/3 are the selector-prefixed calldata helpers: encode_call/3 builds the 4-byte-prefixed blob, while decode_call/3 strips and verifies the 4-byte prefix before decoding the payload. ABI.decode/3 remains payload-only — use decode_call/3 when the input still has its method-ID prefix (raw transaction data from a node), and decode/3 for return values or selector-routed payloads.
iex> ABI.encode_call("transfer(address,uint256)", [<<1::160>>, 100])
...> |> Base.encode16(case: :lower)
"a9059cbb00000000000000000000000000000000000000000000000000000000000000010000000000000000000000000000000000000000000000000000000000000064"

iex> calldata = ABI.encode_call("transfer(address,uint256)", [<<1::160>>, 100])
iex> ABI.decode_call("transfer(address,uint256)", calldata)
{:ok, [<<1::160>>, 100]}

iex> ABI.decode_call("transfer(address,uint256)", <<0xde, 0xad, 0xbe, 0xef>>)
{:error, :selector_mismatch}

iex> ABI.decode_call("transfer(address,uint256)", <<0xa9, 0x05>>)
{:error, :calldata_too_short}
Returns {:ok, decoded} on selector match, or {:error, :calldata_too_short | :selector_mismatch | :no_function_name}. A malformed payload after a valid selector still raises — same contract as decode/3.
Encoding and decoding custom errors (Solidity 0.8.4+)
Solidity 0.8.4 introduced custom errors — the revert data is selector-prefixed exactly like calldata, with the selector being keccak256("ErrorName(types...)")[0..3]. ABI.decode_error/2 matches the first 4 bytes of revert_data against a list of known error definitions and decodes the payload of whichever matches first. Definition order is the disambiguation lever — the first matching selector wins. ABI.encode_error/3 is the encode-side counterpart (test harnesses, RPC mocks, contract fuzzers) — it builds the selector-prefixed revert blob and raises ArgumentError for an unnamed selector.
iex> revert = ABI.encode_error("InsufficientBalance(uint256,uint256)", [10, 100])
iex> ABI.decode_error(revert, [
...>   "Unauthorized(address)",
...>   "InsufficientBalance(uint256,uint256)",
...>   "NotFound()"
...> ])
{:ok, %{error: "InsufficientBalance", args: [10, 100]}}
Returns {:ok, %{error: name, args: [...]}} on a hit, or {:error, :no_match | :calldata_too_short}. Like decode_call/3, a malformed payload after a successful selector match still raises. Each definition in the list can be a signature string or a pre-parsed FunctionSelector struct (mixed accepted).
The two Solidity built-in errors are recognized implicitly — Error(string) (selector 0x08c379a0, the standard require/revert reason string) and Panic(uint256) (selector 0x4e487b71, the 0.8.x assert/arithmetic panic) decode even when error_definitions is [], so you don't hand-define them. A user definition whose selector collides with a built-in still wins — error_definitions is consulted first.
iex> ABI.decode_error(ABI.encode("Error(string)", ["insufficient balance"]), [])
{:ok, %{error: "Error", args: ["insufficient balance"]}}

iex> ABI.decode_error(ABI.encode("Panic(uint256)", [0x11]), [])
{:ok, %{error: "Panic", args: [17]}}  # 0x11 = overflow/underflow
Packed encoding (abi.encodePacked)
ABI.encode_packed/2 produces Solidity's non-standard packed encoding — used for Merkle airdrop leaves, keccak256(abi.encodePacked(...)) signature schemes, and any context where you need the byte-tight concatenation rather than the standard 32-byte-aligned head/tail layout.
# Canonical spec example: int16(-1), bytes1(0x42), uint16(0x03), string("Hello, world!")
iex> ABI.encode_packed(
...>   "spec(int16,bytes1,uint16,string)",
...>   [-1, <<0x42>>, 3, "Hello, world!"]
...> )
<<0xff, 0xff, 0x42, 0x00, 0x03>> <> "Hello, world!"

# Merkle airdrop leaf: address ++ uint256 → 52 bytes pre-hash
iex> account = <<0xb2b7c1795f19fbc28fda77a95e59edbb8b3709c8::160>>
iex> packed = ABI.encode_packed("leaf(address,uint256)", [account, 100])
iex> byte_size(packed)
52
Tuples/structs and nested arrays are not supported by Solidity's packed mode and raise ArgumentError. Inside an array, scalar elements are padded to 32 bytes (per the spec) so element boundaries are recoverable; at the top level the encoding is byte-tight with no padding. Standard ABI encoding (ABI.encode/2) is the inverse — use encode/2 for transaction calldata, encode_packed/2 for hashing inputs.
Deploy encoding (constructor arguments)
ABI.encode_constructor/2 encodes constructor arguments for a contract deployment. Constructors have no selector, so it returns the ABI-encoded args with no 4-byte prefix — the deploy calldata is contract_bytecode <> encoded_args. It only accepts a %ABI.FunctionSelector{function_type: :constructor} (the :constructor entry from parse_specification/1); a non-constructor selector raises ArgumentError. Mirrors viem's encodeDeployData, scoped to just the args blob.
iex> [constructor] =
...>   ABI.parse_specification([%{
...>     "type" => "constructor",
...>     "stateMutability" => "nonpayable",
...>     "inputs" => [%{"name" => "supply", "type" => "uint256"}]
...>   }])
iex> encoded_args = ABI.encode_constructor(constructor, [1000])
iex> deploy_calldata = contract_bytecode <> encoded_args
An empty-args constructor returns <<>>. The args round-trip through ABI.decode/3 against the constructor's parsed types.
Parsing a JSON ABI file
Full contract ABIs from solc / Foundry / Hardhat can be fed straight into ABI.parse_specification/1 after decoding the JSON. Non-function entries (constructors) are skipped; function, fallback, receive, event, and custom-error entries are all returned as ABI.FunctionSelector structs.
iex> File.read!("priv/dog.abi.json")
...> |> Jason.decode!()
...> |> ABI.parse_specification()
...> |> Enum.find(&(&1.function == "bark"))
%ABI.FunctionSelector{function: "bark", function_type: :function, ...}
Each returned selector carries its function_type (:function, :constructor, :fallback, :receive, :event, or :error), so you can filter the parsed list by shape when a single ABI mixes all of them.
Looking up and formatting ABI fragments
ABI.get_abi_item/3 finds a fragment by name in a parsed specification (the list from parse_specification/1). For overloaded names, pass arg_types — a list of internal type atoms aligned with each input's type field — to select the intended overload; pass nil when the name is unique or to surface {:error, {:ambiguous, _}}. Mirrors viem's getAbiItem.
iex> abi = ABI.parse_specification([
...>   %{"type" => "function", "name" => "pick", "inputs" => [%{"type" => "uint256"}]},
...>   %{"type" => "function", "name" => "pick", "inputs" => [%{"type" => "uint256"}, %{"type" => "address"}]}
...> ])
iex> {:error, {:ambiguous, _}} = ABI.get_abi_item(abi, "pick", nil)
iex> {:ok, %ABI.FunctionSelector{}} = ABI.get_abi_item(abi, "pick", [{:uint, 256}, :address])
iex> ABI.get_abi_item(abi, "missing", nil)
{:error, :not_found}
ABI.format_abi_item/1 is the inverse of parsing — it renders any FunctionSelector (function, error, event, constructor) back to its canonical "name(type1,type2,...)" signature string, with tuples expanded to parenthesized member lists and arrays rendered [] / [N]. It delegates to the same canonical sig-builder that method_id/1 and event_signature/1 hash, so the human-readable string can never drift from what gets hashed. Mirrors viem's formatAbiItem.
iex> ABI.parse_specification([%{"type" => "function", "name" => "transfer", "inputs" => [%{"type" => "address"}, %{"type" => "uint256"}]}])
...> |> hd()
...> |> ABI.format_abi_item()
"transfer(address,uint256)"
Decoding event logs
Event logs arrive as {data, topics} pairs from the JSON-RPC node. ABI.decode_event/4 (or the lower-level ABI.Event.decode_event/4) splits indexed parameters out of the topics and decodes non-indexed parameters from the data blob. By default it verifies that topics[0] matches the keccak256 of the event signature. An event parsed from a JSON ABI with "anonymous": true is handled natively — no topics[0] slot is expected and no signature check runs. Pass check_event_signature: false when the event is given as a signature string (which cannot express anonymity) or when topics intentionally omits the signature slot.
Errors come back as a closed atom-tagged set — {:error, {:event_signature_mismatch, %{expected: _, got: _}}} when topics[0] doesn't match the expected signature, {:error, {:topics_length_mismatch, _}} when the topic count is wrong for the indexed-parameter count, and {:error, {:malformed_data, _}} when the non-indexed payload fails to decode. Pattern-match the tag rather than parsing strings.
To build a matching eth_getLogs topic filter, pass indexed argument values to ABI.encode_event_topics/2 in event order. Use :any for an unfiltered indexed slot.
iex> hex = &Base.decode16!(&1, case: :lower)
iex> ABI.encode_event_topics(
...>   "Transfer(address indexed from,address indexed to,uint256 amount)",
...>   [hex.("b2b7c1795f19fbc28fda77a95e59edbb8b3709c8"), :any]
...> )
[
  hex.("ddf252ad1be2c89b69c2b068fc378daa952ba7f163c4a11628f55a4df523b3ef"),
  hex.("000000000000000000000000b2b7c1795f19fbc28fda77a95e59edbb8b3709c8"),
  :any
]
iex> hex = &Base.decode16!(&1, case: :lower)
iex> ABI.decode_event(
...>   "Transfer(address indexed from, address indexed to, uint256 amount)",
...>   hex.("00000000000000000000000000000000000000000000000000000004a817c800"),
...>   [
...>     hex.("ddf252ad1be2c89b69c2b068fc378daa952ba7f163c4a11628f55a4df523b3ef"),
...>     hex.("000000000000000000000000b2b7c1795f19fbc28fda77a95e59edbb8b3709c8"),
...>     hex.("0000000000000000000000007795126b3ae468f44c901287de98594198ce38ea")
...>   ]
...> )
{:ok, "Transfer",
 %{
   "amount" => 20_000_000_000,
   "from" => <<0xb2, 0xb7, 0xc1, 0x79, 0x5f, 0x19, 0xfb, 0xc2, 0x8f, 0xda, 0x77, 0xa9, 0x5e, 0x59, 0xed, 0xbb, 0x8b, 0x37, 0x09, 0xc8>>,
   "to"   => <<0x77, 0x95, 0x12, 0x6b, 0x3a, 0xe4, 0x68, 0xf4, 0x4c, 0x90, 0x12, 0x87, 0xde, 0x98, 0x59, 0x41, 0x98, 0xce, 0x38, 0xea>>
 }}
Map and struct input to encode/2
For tuple/struct parameters whose :name is known (i.e. parsed from a JSON ABI, or declared in a FunctionSelector literal), ABI.encode/2 accepts a plain Map in place of the raw tuple. Both atom keys and string keys are resolved, with camelCase ABI names auto-mapped to their snake_case atom form. The output is identical to the tuple-shaped input — useful when the encoded parameters originated from a prior ABI.decode/3 call with decode_structs: true, or from Jason-decoded request payloads.
iex> selector = %ABI.FunctionSelector{
...>   function: nil,
...>   types: [%{type: {:tuple, [
...>     %{name: "recipient", type: :address},
...>     %{name: "amount",    type: {:uint, 256}}
...>   ]}}]
...> }
iex> ABI.encode(selector, [%{recipient: <<1::160>>, amount: 1_000}])
...> ==
...>   ABI.encode(selector, [{<<1::160>>, 1_000}])
true
Agent Integration
hieroglyph is annotated with descripex so its public surface is discoverable at runtime and emittable as a static manifest. The intended consumer is downstream codegen / agent tooling — cartouche-generated contract bindings, onchain* packages, and any catalog that needs to verify or list ABI primitives — not human readers (use the regular hexdocs for that).
Progressive discovery via ABI.describe/0..2:
ABI.describe()                 # Level 1: all annotated modules with namespaces
ABI.describe(:abi)             # Level 2: function list for the top-level ABI module
ABI.describe(:abi, :encode)    # Level 3: full hints — params, returns, errors, spec
Direct module introspection:
ABI.__api__()                  # list of %{name, arity, hints, spec, ...} entries
ABI.__api__(:encode)           # one entry by name
Static manifest emission (JSON-serializable representation of every annotated function — params, returns, errors, specs, descriptions):
mix hieroglyph.manifest                    # writes api_manifest.json in project root
mix hieroglyph.manifest /path/to/out.json  # custom output path
mix hieroglyph.manifest --check            # fail if committed file drifted (ignores generated_at)

# Equivalent direct invocation of the descripex builtin:
mix descripex.manifest --app hieroglyph --pretty --output api_manifest.json

The manifest is suitable for downstream CI (cartouche-generated bindings, onchain consumers) to diff across hieroglyph version bumps as a contract-stability check — silent contract drift in this library propagates as compile errors three layers down through generated bindings into every onchain_<protocol> package.
Support
Currently supports:
	[X] uint<M>
	[X] int<M>
	[X] address
	[X] uint
	[X] bool
	[ ] fixed<M>x<N>
	[ ] ufixed<M>x<N>
	[ ] fixed
	[X] bytes<M>
	[X] function
	[X] <type>[M]
	[X] bytes
	[X] string
	[X] <type>[]
	[X] (T1,T2,...,Tn)

Round-trip safety — decode(encode(x)) == x — is property-tested with stream_data across every supported type above, including recursively nested tuples and fixed/dynamic arrays.
function is the 24-byte external function pointer (20-byte address ++ 4-byte selector); supplied to ABI.encode/2 as a 24-byte binary, returned by ABI.decode/3 in the same shape. Encoded as a 32-byte right-padded slot in standard mode, or 24 bytes tight in ABI.encode_packed/2.
Why fixed<M>x<N> / ufixed<M>x<N> are deferred
Solidity itself does not fully support fixed-point types — quoting the Solidity language docs: "Fixed point numbers are not fully supported by Solidity yet. They can be declared, but cannot be assigned to or from." Because no real contracts emit them, there is nothing to encode/decode in the wild; the cost of implementing a full encoder/decoder + range validation against a type the language itself can't use would be all build, no payoff. ABI.FunctionSelector.decode/1, ABI.FunctionSelector.decode_type/1, and ABI.parse_specification/1 raise ArgumentError at parse time when a signature contains fixed/ufixed (bare or explicit-MxN, including nested in arrays or tuples), pointing at exthereum/abi#54 for tracking.
Docs
	Solidity ABI
	Solidity Docs
	Solidity Grammar
	Exthereum Blockchain

Collaboration
MIT-licensed. Issues and PRs welcome at ZenHive/onchain-stack. Upstream bugs affecting Solidity ABI semantics are also filed at exthereum/abi — see CHANGELOG.md for cross-references.


  

    1.8.1 - 2026-09-16

	Changed — ABI.Math.kec/1 hashes on the ex_keccak Rust NIF instead of the
pure-Elixir ex_sha3. Same algorithm, same bytes: the keccak vectors in the
ABI.Math.kec/1 doctests and all 531 tests pass unchanged. kec/1 hashes
every function selector and every keccak-shaped ABI value, so its cost is paid
per encode. Measured on this host at 20,000 iterations: 182.0 us -> 0.31 us for
a 32-byte input, 1344.3 us -> 1.32 us for 1 KiB. ex_keccak brings
rustler_precompiled, already shipped elsewhere in this repo, so it adds no new
toolchain requirement. Sibling change in cartouche's Cartouche.Hash.keccak/1.

	Added — {:muex, "~> 0.9", only: [:dev, :test], runtime: false}, for
on-demand mutation-adequacy measurement. It is deliberately not a mix ci
gate: it mutates lib/ in place and spawns a full suite per mutant. The 0.9
floor is not cosmetic — 0.8.2 could not report a surviving mutant on Elixir
1.20 at all (Oeditus/muex#20), and 0.9.0 carries the sandbox fix that makes
test/ subdirectories visible to a narrowed run, without which the vendored
ethers vector corpus is invisible.

	Added — 71 tests, taking the suite from 460 to 531, each written to kill a
specific mutant the campaign left standing rather than to raise a coverage
number. They pin, among others: the exact overflow-message bounds
ABI.TypeEncoder reports (the interpolated limits are a diagnostic contract a
caller reads, so a mutated bound is a real defect, not a cosmetic one), the
FunctionClauseError contract for a negative fixed-array length in
ABI.FunctionSelector.dynamic?/1, and packed-encoding edge cases in
ABI.encode_packed/2. No runtime code changed.


1.8.0 - 2026-08-26
	Raised — {:descripex, "~> 0.12"} → {:descripex, "~> 1.0"}. descripex
1.0.0 shipped 2026-08-26 and the old bound's < 1.0.0 ceiling excluded it
outright — mix deps.update descripex could not resolve past 0.13.0
without this edit. The requirement stays two-segment on purpose: the
break-on-minor history that justified a tighter cap belongs to descripex's
0.x line, and does not apply post-1.0 under semver. hieroglyph is the top
of this dependency cascade (only descripex sits above it), so it adopts
first; cartouche and everything downstream stay on descripex ~> 0.12
until they pick up this release.
	Verified against descripex 1.0.0. Full suite green — 460 tests, no
runtime code changed.
	Changed — repo moved into the onchain-stack monorepo. Source, issue
tracker and release tags now live at github.com/ZenHive/onchain-stack,
under packages/hieroglyph/; the tag scheme is hieroglyph-v<version>
(was a bare v<version> in the standalone repo). The standalone
ZenHive/hieroglyph GitHub repo is archived. The Hex package name, module
namespace (ABI) and public API are unchanged.

1.7.0 - 2026-08-22
	Fixed — a static T[k] argument was counted as one head slot, corrupting every dynamic sibling's offset. The Solidity ABI inlines a static fixed-size array into the head as enc(X[0]) … enc(X[k-1]), so it occupies k times the head size of its element type. ABI.TypeEncoder's do_count/1 accounted for inlined static tuples but not for arrays and counted address[3] as a single word, so ABI.encode("(bytes,address[3])", …) wrote a tail offset of 0x40 where Solidity writes 0x80. Nothing in the suite could see it: ABI.TypeDecoder parses the head word into {:dynamic, type, tail_position} and then discards tail_position, consuming the tail sequentially instead — so the offset is round-trip-invisible by non-use, and only an external reader (a contract, an explorer, another library) ever notices. 79 of 811 vendored solc-derived vectors failed against the old behaviour.
	Fixed — anonymous events could not be decoded at all. ABI.Event.event_topic0/1 already omitted topics[0] for anonymous events when encoding a topic filter, but do_decode_event/4 unconditionally reserved a topics[0] slot, so every anonymous log came back {:error, {:topics_length_mismatch, _}}. anonymous_event?/1 now folds into check_event_signature, which makes the slot count and the signature verification anonymity-aware in one place. 194 of 414 vendored event vectors are anonymous; all failed before this.
	Added — independent-oracle verification for the ABI wire format. A filtered 1,601-vector subset of the MIT-licensed @ethersproject/testcases 5.8.0 corpus is vendored under test/support/fixtures/ethers/ (provenance, license and filter criteria in PROVENANCE.md; re-vendor with vendor.py). Its expectations were recorded from solc-compiled contract output, so test/abi/ethers_corpus_test.exs asserts ABI.encode/2, ABI.decode/3, ABI.method_id/1, ABI.encode_event_topics/2 and ABI.decode_event/4 byte-for-byte against bytes this library did not produce — no assertion path contains a decode(encode(x)) step. test/abi/abi_spec_test.exs adds 19 spec-anchored assertions, each citing the ABI-spec section it encodes, pinning the head/tail offset value, the length word for bytes/string/dynamic arrays, and standard-ABI padding direction.
	Added — a planted-mutant corpus, run by MIX_ENV=test mix hieroglyph.mutants. Eight single-site edits to lib/ (test/support/mutants/mutants.exs) are applied and reverted byte-exactly, with each anchor required to match its file exactly once so a moved site fails loudly instead of silently disarming the mutant. Seven are killed by the assertions added above, measured with those two files alone rather than by the suite at large; the eighth (ABI.Math.mod/2's negative-dividend branch) is recorded as a survivor with the call-site evidence that it is unreachable from the encode/decode path. Full ledger — authorities and fetch dates, mutant table, survivor review — in docs/abi-verification-ledger.md.
	Added — a mix check.dispatch alias, the dispatch-scale gate handed to the harness reviewer. The project was registered with check_command: "mix check.dispatch" while no such alias existed, so every reviewer recorded a failed check for a task that had nothing wrong with it. The alias mirrors the family shape and deliberately omits agents.check: harness prepends an ephemeral instruction preamble to AGENTS.md inside the reviewer worktree, which that check correctly reports as drift — a red the reviewer can neither fix nor ignore. Freshness stays enforced by precommit.full on the landed base, where no preamble exists. The coverage gate and dialyzer are likewise landed-base concerns and stay out of the dispatch-scale run.
	Added — mix hieroglyph.manifest --check, wired into mix ci. api_manifest.json is a committed contract-stability artifact consumed by downstream cartouche/onchain CI, and nothing verified it still matched the code that generates it — so it silently drifted behind a descripex upgrade (0.13 emits schema objects on :value params, and reworded describe/1). --check regenerates the manifest in memory and compares it against the committed file, ignoring only generated_at (the task stamps it on every run, so a byte comparison could never pass), and fails with a +/- diff on drift. The committed manifest was regenerated once against the locked descripex so the gate starts green; the function inventory is unchanged across that regeneration — same six modules and same 39 name/arity entries, with 39 schema objects added.

1.6.2 - 2026-08-22
	Widened — {:descripex, "~> 0.12.0"} → {:descripex, "~> 0.12"}. The
three-segment cap was correct about the risk (descripex 0.12.0 turned
short_name from atom to string at a minor) and wrong about who pays for
it: because the requirement ships in the published package, the cap made
every descripex minor a forced release in each of nine consumers, and it
capped them transitively too — a consumer of hieroglyph could not resolve
descripex 0.13.0 no matter what its own bound said. In-family the cap
protected nothing, since mix.lock is committed everywhere and a new
descripex can only arrive through a deliberate mix deps.update behind
mix ci. Widening is not a narrowing, so this is a patch: no consumer that
resolved before can fail to resolve now.
	Verified against descripex 0.13.0. Full suite green — 426 tests,
96.6% coverage, dialyzer clean, no reach smell findings. 0.13.0 is additive
(a new typeless_params/1, plus schema keys on params that previously
shipped none); hieroglyph reads neither.

1.6.1 - 2026-08-17
	Dependency refresh. Resolved the published descripex 0.12.1 patch
within the unchanged ~> 0.12.0 runtime requirement. Updated dev/test
tooling: ex_ast 0.12.10 → 0.13.1, sobelow 0.14.1 → 0.15.0, and
tidewave 0.8.1 → 0.8.4. The direct dev/test ex_ast dependency
explicitly overrides Reach 2.8.2's older ~> 0.12.0 declaration.
No public API or runtime dependency requirement changed.

1.6.0 - 2026-08-01
	Raised — elixir: "~> 1.14" → "~> 1.18". lib/abi/type_encoder.ex's count/1 uses Enum.sum_by/2, which landed in Elixir 1.18, and that call sits on the tuple/array encode path shipped in the hex package. Against the old ~> 1.14 floor a consumer on 1.16 would compile with nothing worse than an "undefined or private" warning and then die with UndefinedFunctionError on their first ABI.encode/2 of a tuple type; CI pins 1.18, so nothing caught it. The floor now states what the code actually requires.
	Fixed — decode_event/4 could still raise, contradicting its documented total contract. Two paths escaped the try/rescue narrowed in this release: an input type map carrying no :name key at all (legal in hand-written or partial ABI JSON — Solidity always emits the key, ABI.FunctionSelector.parse_specification_type/1 does not synthesize one) raised KeyError on the topic path and FunctionClauseError on the data path. Unnamed inputs are now keyed by their positional index as a string ("0", "1", …), so the decoded map stays total. Separately, an array length prefix taken from chain data drove Enum.map(1..element_count, …) before any bounds check, so a log claiming 2³² elements allocated that many type maps ahead of the decode failure that would have rejected it; ABI.TypeDecoder now rejects a count that cannot fit the remaining payload ({:error, {:malformed_data, _}}, or {:strict_violation, {:length_out_of_bounds, _}} under strict: true) before materializing the element list. Zero-width element types (bytes0, empty tuples, fixed arrays of either) admit no such bound and stay unguarded — Solidity cannot emit them, and the depth-5 composite property generates them.
	Fixed — decode_structs: true was silently unsupported on the event path and reported as the caller's bad data. decode_non_indexed/3 wraps the non-indexed types in a synthetic tuple purely to drive head/tail decoding, but that wrapper inherited the caller's decode_structs, so tuple_value/3 returned an atom-keyed map and the following Tuple.to_list/1 raised ArgumentError — which the rescue then reported as {:error, {:malformed_data, "…not a tuple"}}. The wrapper's members are now name-stripped, so ABI.Event keeps ownership of the top-level parameter-name keys while a struct-typed parameter still decodes to a map. With that resolved, ArgumentError is off the rescue whitelist: the non-interned-field-atom error from decode_structs: true now propagates with its 1.4.0 migration hint instead of being swallowed, matching how it already behaves out of ABI.decode/3.
	Fixed — two gate-honesty gaps. {:ex_ast, "~> 0.12"} advertised a 0.13.x that resolution can never pick (reach requires ex_ast ~> 0.12.0, which is what silently downgraded the lock 0.13.1 → 0.12.10); pinned three-segment with the reason recorded next to it, like the descripex bound. And mix ci's CI comment claimed a full canonical gate including deps.audit.gated and AGENTS.md freshness, when both shell out to developer-host scripts that a runner does not have — CI runs mix deps.audit without the freshness proof, and the workflow now says so. host_script/3 also stops treating a directory or a non-executable file as runnable, raising a named error instead of a raw :eacces.
	Raised — {:descripex, "~> 0.6"} → {:descripex, "~> 0.12.0"}. This is why the release is a minor rather than a patch: descripex is a runtime dependency, so the requirement ships in the published package, and raising the floor can fail resolution for a consumer sitting on descripex 0.9.x. The old ~> 0.6 had not been touched since descripex was at 0.6 and understated what this library is actually built and tested against. The bound is deliberately three-segment (>= 0.12.0 and < 0.13.0): descripex 0.12.0 changed short_name in describe/1 output from an atom to a string — a consumer-visible contract change shipped at a minor bump — so a two-segment ~> 0.11 would have absorbed it on any fresh resolution without a version bump here. A 0.x package that breaks on minor earns the tighter form; raise the cap deliberately after reading its release notes. hieroglyph does not read short_name (nothing in lib/, src/ or test/ references it) and the full suite — 418 passed, 152 doctests and 20 properties among them — is green against descripex 0.12.0 with no code change. The break is in the bound, not the behaviour.
	Fixed — six real smell findings that a reach crash had been hiding. reach is now a dev/test dep here with a .reach.exs carrying smells: [strict: true] (the flag matters: reach.check --smells raises only when opts[:strict] || config.smells.strict, so without it the check prints findings and exits 0). Grading this project aborted instead — reach 2.8.2 raised KeyError: key :module not found on the yecc/leex-generated Erlang in src/, because three call sites read function.meta.module with dot access on nodes that legitimately carry no :module. Since the crash aborts the whole smell pass before any finding is reported, six genuine findings had been invisible: a redundant Map.get/3 nil default, a duplicated Enum.reverse, three Enum.map |> Enum.sum fusions, and one bare rescue. All fixed. Reported upstream with a patch (elixir-vibe/reach#36); the crash is not JavaScript-specific, as had been assumed.
	Changed — the rest of the quality gates now actually gate. mix_audit added and wired behind deps.audit.gated, which proves the advisory database is current before auditing (mix_audit discards its own sync exit status — mirego/mix_audit#61 — so a database that can no longer sync still prints "No vulnerabilities found" and exits 0). agents.check fails when AGENTS.md has drifted from CLAUDE.md. CI invokes mix ci instead of a hand-maintained check list. MCP config mirrored to all four agent families (.cursor/, .codex/, .grok/) — a server declared only in .mcp.json is invisible to cross-family agents.

1.5.0 - 2026-06-09
	New API — ABI.get_abi_item/3. Lookup helper over parse_specification/1 output: find a fragment by name with optional arg_types disambiguation for overloads. Returns {:ok, %FunctionSelector{}} on a unique match, {:error, :not_found} when nothing matches, and {:error, {:ambiguous, selectors}} when multiple fragments share the name and no disambiguator is given (or arg types still match more than one). arg_types is a list of internal type atoms aligned with each input's type field ([:address, {:uint, 256}], etc.) and is applied whenever provided, including unique-name matches. Mirrors viem's getAbiItem. api() declaration composes with parse_specification/1.
	Security hardening — strict decode mode. strict: true now rejects non-canonical ABI payloads for adversarial-calldata callers while the default strict: false path preserves existing permissive behavior. The strict path returns {:error, {:strict_violation, detail}} from ABI.decode/3, ABI.decode_call/3, ABI.decode_event/4, and ABI.decode_error/3 for non-zero high padding on bool/uint/int, trailing bytes after the declared payload, and string/bytes length prefixes that exceed the available data.
	decode_error/2 now auto-recognizes the two Solidity built-in errors. Every revert path emits one of Error(string) (selector 0x08c379a0, the standard require/revert reason string) or Panic(uint256) (selector 0x4e487b71, the 0.8.x assert/arithmetic panic). Both are now resolved implicitly — they decode even when error_definitions is [], so callers (first consumer: signet / transaction-builder RPC error paths handling a raw revert blob) no longer hand-define them. error_definitions is still consulted first, so a user definition whose selector collides with a built-in keeps its existing precedence (no back-compat break); an unknown selector still returns {:error, :no_match}. Mirrors viem's decodeErrorResult. Return shape is unchanged — %{error: "Error", args: [reason]} / %{error: "Panic", args: [code]} where code is the integer panic code. The @doc adds a built-in-errors section tabling the standard panic codes (0x01 assert, 0x11 overflow/underflow, 0x12 div/mod-by-zero, 0x32 array-out-of-bounds). Implemented as a private decode_built_in_error/2 fallback keyed off a @built_in_errors selector→signature map; new "built-in errors" describe block in test/abi/decode_error_test.exs plus two @doc doctests.
	New — consumer-facing agent skill skills/abi-calldata/SKILL.md. A task-oriented (recipe, not API-dump) Claude/agent skill for downstream consumers that CALL this library to build/decode calldata — not maintainers of it. Covers the intent→selector-prefixed-calldata recipe (ERC-20 transfer, worked end-to-end with address-binary and base-unit conversions), the encode/decode function-selection decision map (encode/2 vs encode_call/3 vs encode_packed/2; decode/3 vs decode_call/3 vs decode_error/2 vs decode_event/4), the keyed-map vs tuple input shapes, the function_type distinctions for filtering a parsed ABI, and the gotchas already documented in CLAUDE.md (default string-key shape of decoded output, decode_structs: true String.to_existing_atom/1 pre-intern requirement, indexed reference-type event hashing as {:indexed_hash, _}, NUL-safe :string decode, fixed/ufixed parse-time rejection). Points at ABI.describe/0..2 and ABI.__api__/0..1 for exact signatures rather than duplicating them.	Placement decision — project-local, shipped in the hex tarball (NOT marketplace-synced). skills/ is added to mix.exs package.files, so the skill travels inside the published hieroglyph package into every consumer's deps/hieroglyph/skills/. Rationale: hieroglyph is a published hex dependency, so a co-located skill that ships with the dependency is the higher-value target — a downstream transaction-builder repo gets the calling guidance the moment it adds the dep, with zero marketplace/include wiring and automatic version-lockstep with the API it documents. A marketplace-synced-from-include skill (the pattern used for the personal elixir:* skills) would live in the author's tooling, not in consumers' dependency trees, and would drift from the package version. Consequently this file is hand-maintained (header note says so) — it is not generated from a ~/.claude/includes/*.md source and must not be overwritten by the include→skill sync.
	Note — the CLAUDE.md "parse_specification/2 accepts :string_keys" gotcha is not in the current code. ABI.parse_specification is arity-1 only and no :string_keys option exists anywhere in lib/ (verified by grep). The skill documents the actual string-vs-atom key behavior (decoded output is string-keyed by default; decode_structs: true switches to pre-interned atoms) rather than a non-existent option, to avoid misleading the first consumer.


	New API — ABI.encode_event_topics/2. Encode-side counterpart to decode_event/4 for eth_getLogs topic filters. Accepts a signature string or pre-parsed FunctionSelector plus a prefix list of indexed argument values, returns [topic0, topic1?, topic2?, topic3?], preserves :any wildcards for unfiltered indexed slots, pads indexed value types to 32 bytes, and hashes indexed reference types (string, bytes, arrays, tuples) using the same reference-type predicate as the #53 decode fix. Anonymous events parsed from JSON ABI now carry internal anonymous metadata and omit topic0. The api() declaration composes with both decode_event/4 and event_signature/1, and README Usage includes a topic-filter example.
	Dependency updates (dev/test tooling only). bandit 1.11.1 → 1.12.0, credo 1.7.18 → 1.7.19, dialyzer_json 0.2.0 → 0.2.1, plus transitive refreshes (finch 0.21.0 → 0.22.0, mint 1.7.1 → 1.9.0, req 0.5.17 → 0.6.1, erlex 0.2.8 → 0.2.9, circular_buffer 1.0.0 → 1.0.1). No runtime/library deps changed; all updates are within existing mix.exs constraints, no downgrades.
	New API — ABI.encode_call/3. Encode-side counterpart to decode_call/3 for selector-prefixed calldata. Accepts a signature string or pre-parsed FunctionSelector plus args, returns the 4-byte method ID followed by the ABI-encoded payload, and raises ArgumentError for %FunctionSelector{function: nil} so payload-only callers keep using encode/2. The api() declaration composes with decode_call/3, and README Usage now shows the encode-side calldata example beside the existing decode example.
	New API — ABI.format_abi_item/1. General FunctionSelector → canonical signature string formatter for any fragment (function, error, event, constructor). Returns "name(type1,type2,...)" with tuple types expanded to parenthesized member lists ((uint256,address)) and arrays rendered with [] / [N] suffixes; anonymous fragments (function: nil, e.g. constructors) format without a leading name. Delegates to ABI.FunctionSelector.encode/1 — the same canonical sig-builder method_id/1 and event_signature/1 hash — so the human-readable/manifest string can never drift from what gets hashed. Round-trips with FunctionSelector.decode/1 (the formatted string re-parses to the same type tree). First consumers: the api_manifest.json CI artifact and error/log messages that previously inspected raw structs. Mirrors viem's formatAbiItem. api() declaration under namespace /abi, composing with parse_specification/1, method_id/1, event_signature/1.
	New API — ABI.encode_error/3. Encode-side counterpart to decode_error/2 for Solidity 0.8.4+ custom-error revert blobs. Accepts a signature string or pre-parsed FunctionSelector plus args, returns the 4-byte error selector followed by the ABI-encoded payload, and raises ArgumentError for %FunctionSelector{function: nil} so payload-only callers keep using encode/2. The api() declaration composes with decode_error/2. Mirrors viem's encodeErrorResult for test-harness, RPC-mock, and contract-fuzzer use cases.
	New API — ABI.encode_constructor/2. Deploy-time argument encoding — the one encode path the library couldn't previously produce. Accepts a %FunctionSelector{function_type: :constructor} (constructors have no name, so no signature-string form) plus the arg values, and returns the ABI-encoded args with no 4-byte selector prefix; the caller forms deploy calldata as contract_bytecode <> encoded_args. Mirrors viem's encodeDeployData, scoped to the args blob. Empty-args constructors return <<>>, output round-trips through decode/3 against the constructor's parsed types, and a non-constructor selector raises ArgumentError. The api() declaration composes with decode/parse_specification, and README Usage gains a deploy-encoding example.

1.4.0 - 2026-05-01
Atom-creation hardening on decode_structs: true path
	Security hardening — String.to_atom/1 removed from both atom-creation call sites in lib/abi/type_decoder.ex (tuple_value/3) and lib/abi/type_encoder.ex (fetch_by_name/2). Both call sites previously created atoms from contract-supplied field names (gated by sobelow_skip ["DOS.StringToAtom"] annotations on the trust assumption that "field names come from trusted ABI metadata"). The assumption breaks the moment a consumer ingests ABIs from arbitrary sources (block explorers, contract registries, user-submitted JSON, indexer feeds) — the atom table is a non-reclaimable VM resource, so an attacker who controls field names can DoS the BEAM. Both call sites now route through String.to_existing_atom/1. The sobelow_skip annotations are removed.
	Decoder — observable contract change on the opt-in path. ABI.TypeDecoder.tuple_value/3 (called whenever decode/3 / decode_call/3 / decode_event/4 runs with decode_structs: true) now requires every snake_case field atom to already exist in the VM atom table. New private helper atom_key_for!/1 calls String.to_existing_atom/1 on Macro.underscore(name) and re-raises ArgumentError with a migration hint naming both the underscored atom (":#{underscored}") and the original ABI field ("#{name}") when the atom hasn't been interned. Code that already references the decoded map's atoms (typical: %{from: from, to: to, value: v} = decoded or a @field_atoms [:from, :to, :value] module attribute) interns them at compile time and is unaffected. Code that decodes ABIs ingested at runtime without ever referencing the resulting atoms must intern them once before the first decode call. The decode_structs: true doctest in ABI.decode/3 continues to pass because the assertion %{a: 10, b: true} interns :a / :b at module load.
	Encoder — silent safety upgrade, no contract change. ABI.TypeEncoder.fetch_by_name/2's atom is only used as a Map lookup key, never returned as data, so atom creation was never necessary — a consumer's input map can only contain atom keys that already exist in the VM. New private helper existing_atom/1 returns the existing atom or nil; the cond branch falls through to the next clause when the atom doesn't exist, with no observable behavior difference for any caller (string-key match, atom-key match, and miss-both-keys all behave identically to before). The miss-both raise message now reports the underscored snake_case form as a string (:my_field) rather than calling inspect/1 on a freshly-created atom — strictly clearer.
	Tests. Added a decode_structs: true atom safety describe block in test/abi/type_decoder_test.exs: raise message names both the atom and the ABI field, success path with pre-interned atoms, fall-through to tuple when decode_structs is false, fall-through to tuple when any field name is empty. Added two encoder tests in test/abi/type_encoder_test.exs exercising the new existing_atom/1 → nil branch (string-key match still succeeds when the snake_case atom doesn't exist; missing-key raise reports the snake_case form correctly). All field-name strings in the new failure tests use guaranteed-uninterned suffixes (Z47Q-style) verified absent across lib/, test/, and src/. Test count 339 → 345; coverage on ABI.TypeDecoder 98.21% → 98.39% and ABI.TypeEncoder 99.28% → 99.30%.
	Manifest. api(:decode, ...)'s opts description now documents the pre-intern contract; returns.type corrected from :list (was inaccurate) to :union. tuple_value/3's @doc rewritten to lead with the atom-table contract. Manifest entry count unchanged (32). Content diffs in the regenerated mix hieroglyph.manifest artifact: those two api(:decode, ...) description fields, the tuple_value/3 @doc body, and the generated_at timestamp; in addition, the JSON output reflects a global signature/spec key-order swap (descripex emission ordering — content unchanged, key set unchanged).
	No benchee dep added. String.to_existing_atom/1 is the same hash-table lookup as String.to_atom/1 on the hit path; the miss path is configuration-time (a one-time module-load cost in the consumer), not a hot user-request path. Speculative benchmarking would have added a dev-only dep without a workload to measure against. If a regression surfaces in cartouche / onchain CI post-merge, add benchee then.
	Why minor bump (1.3.0 → 1.4.0) not patch. Behavior change on a documented opt-in path; not breaking the wire format, not breaking the default decoder, but observable for callers passing decode_structs: true against ABIs whose field names were never referenced in their code. Conservative minor matches the 1.1.0 / 1.2.0 precedent (1.1.0 added new public APIs alongside fixes; 1.2.0 narrowed decode_event/4's error contract).
	Upstream filing. Per project policy ("No upstream gating … file issues/PRs upstream, then ship the fix here immediately"), the local change ships in this release; an upstream issue on exthereum/abi will be filed describing the DoS surface and proposing either the same to_existing_atom switch or a decode_structs: :existing_atoms opt-in for back-compat — maintainers' choice.

1.3.0 - 2026-05-01
function ABI type — encode + decode + packed
	New type support — Solidity function ABI type. Lifts the parse-time rejection that previously raised ArgumentError on any signature mentioning function (per upstream issue #54). Solidity's function type is a 24-byte external function pointer: 20-byte address ++ 4-byte selector, encoded as a 24-byte payload right-padded to 32 bytes in standard mode (wire-format identical to bytes24), or 24 bytes tight in packed mode. Concretely: ABI.encode("foo(function)", [<<addr::binary-20, sel::binary-4>>]) produces a 36-byte calldata (4-byte selector + 32-byte slot); ABI.decode("foo(function)", payload) returns the original 24-byte binary. Composed types (function[], function[N], (uint256, function), structs containing function) work via the existing recursive composition — no new array/tuple plumbing needed.
	Production code touched. Removed the :function clause from ABI.Parser.reject_unsupported!/1 (parse-time gate); added :function to ABI.FunctionSelector.@type type and a dynamic?(:function), do: false clause; added encode_type(:function, _) clauses to ABI.TypeEncoder (binary-only input — wrong-size and non-binary inputs raise ArgumentError with a payload-shape hint); added a matching packed_top(:function, _) pair so encode_packed/2 accepts function (24 bytes tight per spec) instead of falling into the unsupported-type catch-all; added decode_type(:function, _, _) to ABI.TypeDecoder delegating to decode_bytes/3 with right-pad. encode_bytes/1 and decode_bytes/3 already do the 24→32 byte rounding via Math.pad/4 and Math.unpad/3 — reused, not duplicated.
	Input shape — 24-byte binary only. No {addr, sel} tuple form, no integer form. Parallel to how {:bytes, N} accepts a binary of exact size. Avoids confusion with the Solidity tuple type (bytes20, bytes4). Caller can always addr <> sel if they have parts separately. Decode returns the raw 24-byte binary (symmetric with encode); caller pattern-matches <<addr::binary-20, sel::binary-4>> = decoded if needed.
	fixed<M>x<N> / ufixed<M>x<N> stay deferred. Solidity itself does not fully support fixed-point types — quoting the language docs: "Fixed point numbers are not fully supported by Solidity yet. They can be declared, but cannot be assigned to or from." No real contracts emit them, so there's nothing to encode/decode in the wild. Parse-time rejection narrowed to fixed/ufixed only; the rejection-clause comment now cites the Solidity-side reason rather than treating all three types as a single class. README's Support table notes the deferral inline.
	Tests. Converted 5 :function parse-rejection tests in test/abi/function_selector_test.exs to positive-acceptance assertions in a new "function type acceptance" describe block; renamed/split the canonical-signature describe block since :function is no longer dead-via-parse. Added :function to the @leaf_types list and value_for/1 dispatcher in test/abi/roundtrip_property_test.exs, plus a dedicated property — the recursive composite property at depth ≤ 5 now exercises function[], function[N], and (uint256, function) automatically. Added focused unit tests in test/abi/type_encoder_test.exs (slot layout, wrong-size raise, non-binary raise) and test/abi/type_decoder_test.exs (right-pad strip, round-trips inside (uint256, function, bool), function[3], and function[]). Added a function: 24 bytes tight golden vector + size-mismatch raise to test/abi/encode_packed_test.exs.
	Manifest. No public-API surface change — dynamic?/1 arity is unchanged and the new function-handling lives entirely in private clauses. mix hieroglyph.manifest re-emits an api_manifest.json with identical content vs. 1.2.0 (the only diffs are the regenerated generated_at timestamp and JSON key ordering — jq -S 'del(.generated_at)' produces a byte-identical file).
	Upstream PR. Independent feature PR against exthereum/abi (parser-clause-deletion + encoder/decoder/packed clauses + tests) — not bundled with #53/#54/#55 follow-ups; small and self-contained.

1.2.0 - 2026-05-01
Public Surface Pass
	Public Surface Pass bundle — decode_event/4 error contract narrowed. The decode_event/4 @spec previously declared {:ok, ...} | {:error, term()}, but the runtime path raised on malformed payloads instead of returning {:error, _} — so the typespec was a lie wherever a topic-matched log carried truncated/garbage data. Wrapped the decode_raw-driven payload-decode path in a try/rescue and converted raised exceptions into {:error, {:malformed_data, message}}. verify_event_signature/2 already returned {:error, ...} for signature mismatches but used a string format; tightened to the atom-tagged shape {:error, {:event_signature_mismatch, %{expected: ..., got: ...}}} so callers can pattern-match the failure mode without parsing strings. Added @type ABI.Event.decode_error/0 enumerating the closed error set ({:event_signature_mismatch, _}, {:topics_length_mismatch, _}, {:malformed_data, _}); narrowed ABI.decode_event/4's @spec from {:error, term()} to {:error, Event.decode_error()}. The api() declaration now carries an errors: block mirroring decode_call/3's pattern, so the manifest exposes the closed error set to agent consumers. Bugfix-honoring-typespec — not a breaking change in any sensible sense (the prior contract was unreachable for malformed payloads), but downstream callers that previously caught raises around decode_event/4 should switch to matching {:error, {:malformed_data, _}}.

	Public Surface Pass bundle — encode_bytes/1 flipped from def to defp. Hygiene-only flip. Already @doc false (lib/abi/typeencoder.ex), zero callers outside type_encoder.ex itself across the local monorepo (cartouche, onchain, `onchain{aave,evm,js,tempo},mpp), and the agent-economy hint-rot test had already excluded it as a deliberate internal helper. Thedefwas a leftover from beforeencode_raw/2became the canonical raw-encoding entrypoint. Removed the now-redundant@doc falseand the explicit exclusion entry fromtest/abi/agent_economy_test.exs(the function is no longer inmodule_info(:exports)`, so the hint-rot cross-check skips it naturally). Manifest user-declared count unchanged (already excluded). ROADMAP's "(breaking, if changed)" wording was overcautious — the codebase already treated this as internal.

	New API — ABI.decode_error/2. Decodes Solidity 0.8.4+ custom-error revert data: matches the first-4-byte selector in revert_data against a list of known error definitions (signature strings or pre-parsed FunctionSelector structs, mixed accepted) and decodes the payload of whichever matches. Returns {:ok, %{error: name, args: [...]}} on a hit, {:error, :no_match} when no definition's selector matches (or the list is empty), and {:error, :calldata_too_short} on <4 bytes. Mirrors decode_call/3's contract: malformed payload after a selector match still raises (same behavior as decode/3). The first definition with a matching selector wins — definition order is the disambiguation lever. Reuses ABI.method_id/1 (selector computation), ABI.decode/3 (payload decode), ABI.Parser.parse!/2 (signature normalization). api() declaration carries the closed error set under namespace /abi. Solidity 0.8.4+ custom-error revert data is selector-prefixed exactly like calldata, so the implementation is structurally identical to decode_call/3 modulo the multi-definition list.

	New API — ABI.encode_packed/2. Solidity's non-standard packed encoding — used for Merkle airdrop leaves and keccak256(abi.encodePacked(...)) signature schemes. Per the spec: types <32 bytes concatenate tight (no padding); dynamic types (bytes, string) inline as raw payload (no length prefix); array elements are padded to 32 bytes (or 32-byte multiples for string/bytes) so element boundaries are recoverable; tuples/structs and nested arrays are explicitly unsupported and raise ArgumentError with a spec link. The wrapper accepts the same polymorphic first arg as encode/2 (binary() | FunctionSelector.t()); paren-only signatures like "(uint256,address)" parse as a single-tuple parameter (same shape as "foo((uint256,address))") and therefore raise — pass a struct-arg-free signature like "foo(uint256,address)" for a comma-separated arg list. Cross-checked against the canonical spec example (int16(-1), bytes1(0x42), uint16(0x03), string("Hello, world!") → 0xffff42000348656c6c6f2c20776f726c6421) and locked as a golden vector; Merkle-leaf golden vector (address ++ uint256 → 52 bytes pre-hash) included for airdrop consumers. Implementation lives next to encode_type/2 in lib/abi/type_encoder.ex with private packed_top/2, packed_array/2, pack_uint/2, pack_int/2 helpers — does NOT thread through Math.pad/4 (which always rounds to 32-byte multiples) since packed mode is the inverse of standard ABI. Inside an array, however, scalar elements DO route through encode_type/2 to reuse the 32-byte rounding correctly per spec.

	Property Suite Expansion bundle (5 members — original 4 plus a production fix the suite surfaced). Single PR expanding test/abi/roundtrip_property_test.exs plus the resulting bug fix in lib/abi/type_decoder.ex.
	tuple[] (dynamic array of tuples) round-trip coverage — the existing dispatcher already composes {:array, inner} with {:tuple, ...}, so no new generator clause was needed; what was missing was explicit pin-down. Three new properties: a static-only-element tuple[] (exercises the array-of-static-tuples layout), a mixed-element tuple[] where each element is itself dynamic (the most stress-testing shape — head/tail offsets are computed both per-array AND per-element), and an empty tuple[] unit test. The mixed-element property is what surfaced the string-NUL bug below on its first run.
	Empty dynamic fields inside structs — explicit fixtures (not properties) for the four pinned shapes that mining surfaced from real protocol calldata: (bytes, string) with empty bytes and non-empty string, (bytes, bytes) both empty, empty tuple[] as the only dynamic field in a struct, and empty tuple[] followed by non-empty bytes. Inline test "..." do blocks rather than the @fixtures pattern from defi_calldata_test.exs — round-trip equality is enough; no need to lock against synthetic byte strings when the property tests already exercise the layout invariants.
	Multiple top-level struct args — added a roundtrip_args/2 helper alongside the single-arg roundtrip/2. New property mirrors the Balancer V2 swap(SingleSwap, FundManagement, uint256, uint256) shape: two sibling structs of differing dynamic-rate (one mixed static+dynamic, one static-only) plus two scalar args at the ends. Exercises sibling-tuple offset arithmetic when adjacent top-level tuples are dynamic at different rates — roundtrip/2 always wrapped a single arg as [%{type: type}], so this layout was never exercised by the property suite.
	Deep struct nesting (depth ≥ 4) round-trip — the recursive composite property's type_and_value_gen(3) cap was bumped to depth 5 (Pendle swapExactTokenForPt exercises depth 5 in real calldata). @tag timeout: 120_000 → 300_000 to absorb the larger generation surface; max_runs: 50 (down from the default 100) keeps CI bounded — depth-5 trees can balloon (lists of length 4 of strings up to 64 chars at multiple nesting levels), and 50 deep samples have higher information-density than 100 shallow ones.
	Bug fix surfaced by the bundle: ABI.TypeDecoder previously called nul_terminate_string/1 on every decoded :string, splitting the binary at the first <<0>> byte and returning only the prefix. This treated Solidity strings as C strings — wrong. Per the Solidity ABI spec, strings are length-prefixed UTF-8 and may legally contain NUL codepoints (U+0000); the length is exact, so right-padded zeros after the data are the only NULs that need stripping (and decode_bytes/3 → Math.unpad/3 already handled that). Removed the nul_terminate_string/1 helper entirely; the :string decode clause now delegates straight to decode_bytes(rest, length, :right). Pre-existing in upstream exthereum/abi since 2018 (commit bdceb719 by Levi Aul) — undetected because random StreamData.string(:utf8, ...) rarely starts with NUL, and most real Solidity strings (function names, error messages, event signatures) don't either. The mixed-element tuple[] property happened to generate a NUL-prefixed string and surfaced it. Three regression unit tests added: leading-NUL string, embedded-NUL string, and all-NULs string. Production paths affected: ABI.decode/3, ABI.decode_call/3, ABI.decode_event/4, ABI.TypeDecoder.decode/3 — anywhere a :string is decoded. Should be filed upstream alongside #53/#54/#55 (or batched with the lexer x sub-bug) — affects every exthereum/abi consumer that decodes user-supplied strings.


	DeFi Real-World Fixtures bundle. Tests-only addition; no production code touched. Closes both members of the bundle in a single commit.
	test/abi/defi_calldata_test.exs — 10 round-trip golden vectors captured from defi-skills build --action <name> --json (defi-skills v0.3.0). Fixtures live inline as @fixtures (the originally-proposed test/fixtures/defi_calldata.exs shape was discarded — no .exs data-loading idiom exists in the repo and inline matches the existing test convention). Each fixture asserts both directions: ABI.encode(sig, args) reproduces the locked calldata byte-for-byte and ABI.decode_call(sig, calldata) recovers the original args. Coverage: Aave V3 supply/borrow/setCollateral, Compound V3 supply/claim, Lido stake/unstake (the only fixture exercising uint256[] head/tail layout), EigenLayer deposit, ERC-20 transfer, WETH unwrap. The aave_supply fixture reproduces the calldata locked in the ROADMAP planting note byte-for-byte.
	test/abi/function_selector_real_world_test.exs — 12 explicit ABI.method_id/1 golden-vector assertions: ERC-20 (transfer, transferFrom), Aave V3 (supply, borrow), WETH/Curve gauge (withdraw(uint256) — duplicate selector by design), WETH/Rocket Pool (deposit() — duplicate by design), Lido (requestWithdrawals(uint256[],address)), Compound V3 (claim), Curve 3pool (add_liquidity(uint256[3],uint256) — fixed-size-array path), Uniswap V3 (exactInputSingle(tuple) — single tuple arg), Balancer V2 (swap — multiple top-level tuples), and EigenLayer (queueWithdrawals(tuple[]) — dynamic tuple[]). A second describe block round-trips the four tuple/tuple[]/fixed-array signatures through FunctionSelector.decode/1 ∘ encode/1 and re-asserts the selector — the 4 corner-case canonical-signature shapes were the entire reason the selector vectors are scoped this widely.
	Why ship this. Before this bundle, hieroglyph had a single mainnet-style fixture in the entire test suite (the ERC-20 Transfer event doctest in lib/abi.ex). Every encoder/decoder change was verified only against synthetic property-suite shapes. Real-world contract evidence now lives next to the synthetic suite, giving cartouche / onchain CI a stable contract-stability surface across hieroglyph version bumps. The 4 tuple-bearing selectors specifically prove the canonical-signature serialization in function_selector.ex matches what real chains expect.



Agent Economy
	Agent Economy — Phase 1: Descripex on ABI top-level. Annotated the seven public functions (encode/2, method_id/1, decode/3, decode_call/3, decode_event/4, event_signature/1, parse_specification/1) with api() declarations under namespace /abi. Six of the seven take a polymorphic first arg (binary() | FunctionSelector.t()); the union is described in prose per the established mpp/mcp payment_required_error/1 precedent (one api() block per function name; the formal union lives on @spec). ABI now uses Descripex.Discoverable with a single-module list — Phase 2 expands the list to all six annotated modules. Existing @doc blocks (with their doctests) preserved by ordering: api() first emits its generated @doc, then the manual @doc """...""" overrides slot 4 prose while @doc hints: survives via descripex's __before_compile__ ETS injection. @spec and runtime behaviour unchanged. Manifest emission via mix descripex.manifest --app hieroglyph already works (returns 7 ABI entries plus the four Discoverable bookkeeping exports); the dedicated mix hieroglyph.manifest task lands in Phase 3. Doctor docs/specs coverage held at 100/100, dialyzer 0 warnings, credo --strict 0 issues. New runtime dep: {:descripex, "~> 0.6"} (transitively pulls :json_spec). Version bumped from 1.1.x → 1.2.0 because adding a runtime dep changes downstream consumers' (cartouche, onchain) dependency closure.

	Agent Economy — Phase 2: Descripex on the remaining five modules. Annotated all 18 documented public functions across ABI.Event (/selector — 3 fns), ABI.FunctionSelector (/selector — 5 fns; the three @doc false internals dynamic?/1, get_function_type/1, get_state_mutability/1 deliberately excluded), ABI.TypeEncoder (/codec — 2 fns; encode_bytes/1 @doc false excluded), ABI.TypeDecoder (/codec — 4 fns), and ABI.Math (/math — 4 fns). None of these 18 functions are polymorphic, so each api() block follows the standard shape — name, one-sentence description, params: keyword list, returns: map. composes_with: links wired across the natural pairings: Event.decode_event ↔ event_signature, FunctionSelector.decode ↔ encode, TypeEncoder.encode ↔ encode_raw, TypeDecoder.decode ↔ decode_raw. Extended use Descripex.Discoverable, modules: [...] in lib/abi.ex from [ABI] to all six annotated modules. Manifest now emits the full 25 user-declared api() entries (7 + 3 + 5 + 2 + 4 + 4) plus the 4 framework Discoverable exports — verified via mix descripex.manifest --app hieroglyph and per-module entry counts. @doc/doctest preservation pattern from Phase 1 carries through: existing @doc """...""" blocks override slot 4 prose; @doc hints: survives. No behaviour change, no @spec change.
	Agent Economy — Phase 3: dedicated manifest task + hint-rot validation test. New mix task mix hieroglyph.manifest [path] (defaults to api_manifest.json) emits the JSON manifest using ABI.__descripex_modules__/0 as the single source of truth — direct port of the established mix mpp.manifest shape. Manifest is suitable for downstream cartouche/onchain CI to diff across hieroglyph version bumps as a contract-stability artifact. New test file test/abi/agent_economy_test.exs enforces the agent-discovery surface in three describe blocks plus a load-bearing cross-check: (1) every entry in each module's __api__/0 carries :hints.description; (2) ABI.describe/0..2 returns the expected modules / function lists / per-function detail; (3) namespaces (/abi, /selector, /codec, /math) match per-module assignments via Code.fetch_docs/1. The cross-check walks module_info(:exports), strips Elixir/Descripex framework exports, plus an explicit allow-list of the four @doc false internal helpers (FunctionSelector.dynamic?/1, get_function_type/1, get_state_mutability/1, TypeEncoder.encode_bytes/1), then asserts every remaining export is declared with api() — without this gate, hints rot silently when new defs land without api(), and silent rot here propagates as silent contract drift through cartouche-generated bindings into every onchain_<protocol> package.
	Bug fix (sub-bug of upstream #54, upstream filing deferred — will be batched into a future combined-bugs issue with PR offer): ABI.FunctionSelector.decode_type("fixed128x18") and decode_type("ufixed256x80") (and the same-shape forms inside arrays/tuples/function signatures) raised a leaky FunctionClauseError instead of the friendly ArgumentError that bare fixed/ufixed already produced. Root cause was lexer rule ordering in src/ethereum_abi_lexer.xrl: the LETTERS rule ([a-zA-Z_]+) was listed before the standalone 'x' terminal, so leex picked LETTERS on equal-length matches and the single x between the two integers tokenized as letters. The grammar rule type -> typename digits 'x' digits never fired, the parser fell through to juxt_type(fixed, 128), and juxt_type/2 had no fixed clause. Fix: introduced dedicated fixed_typename / ufixed_typename terminals (so the 'x' separator is only valid in fixed/ufixed contexts), moved the 'x' rule above {LETTERS}, and extended the parser's identifier_part to also accept 'x', fixed_typename, and ufixed_typename so single-char x and the keyword forms still work as function/argument names. The explicit-M/N forms now route through ABI.Parser.reject_unsupported!/1 and raise the same friendly ArgumentError (with the upstream-#54 link) that the bare forms already produced. Yecc reports 3 shift/reduce conflicts (was 1) — the 2 new ones come from fixed_typename/ufixed_typename being able to start either a type or an identifier_part; yecc's default shift resolution is the desired behavior (fixed128 is a type prefix, not an identifier), and is documented inline in the .yrl Expect 3. comment. Regression tests added: explicit-M/N rejection (fixed128x18, ufixed256x80) plus x-keyword identifier handling (function named x, argument named x, function named fixed/ufixed, and a function name containing x mid-string).

1.1.0 - 2026-05-01
	Bug fix (upstream #55): ABI.TypeEncoder.encode_int/2 rejected ALL int<N> values (including 0) for small bit widths, because the overflow guard mixed up bytes and bits — it compared byte_size(significant_bytes) against desired_size_bytes - 1, which evaluates to 0 for int8, raising on every input. Replaced with a numeric range check against 2^(N-1) performed up-front, so the encoder accepts the full signed range -2^(N-1)..2^(N-1)-1 for every int<N>. The pre-existing "int overflow raises data overflow" test passed only because the encoder was broken for any value; tightened the test to assert specific in-range values encode AND specific boundary cases (128, -129) raise.
	Bug fix: ABI.FunctionSelector.dynamic?/1 raised FunctionClauseError on {:array, T, 0} (zero-length fixed array). The grammar accepts T[0] (yrl rule allows N >= 0), so the type is parseable, but the existing clauses required len > 0 and no clause matched the zero case. Added def dynamic?({:array, _type, 0}), do: false — a zero-length fixed array has no head/tail layout and no payload, so it is static by any sensible definition. Encoder and decoder paths already handle zero-length arrays (encode_type({:array, _, 0}) produces an empty repeated-type tuple; decode_type({:array, _, 0}, data, _opts) -> {[], data}); verified by extending roundtrip_property_test.exs's fixed-array length domain from 1..3 to 0..3. Pre-existing in upstream exthereum/abi; not yet filed.
	ABI.FunctionSelector.@type type now carries a @typedoc clarifying that address payable collapses to :address. Solidity's ABI JSON only emits "address" for both forms, the on-the-wire encoding is identical (20-byte left-padded), and payability is a property of state_mutability rather than a separate type variant — so consumers shouldn't expect a distinct atom.
	Added test/abi/roundtrip_property_test.exs — property-based decode(encode(x)) == x coverage using stream_data for every type in ABI.FunctionSelector.@type type/0: uint, int, address, bool, string, bytes, bytesN, fixed and dynamic arrays, and recursively nested tuples (depth ≤ 3). Per-type properties localize failures to a single clause; the recursive composite property exercises nested {:tuple, [{:array, ...}]} shapes where head/tail offsets matter. Surfaced the encode_int bug above on its first run. Test-only dep {:stream_data, "~> 1.1"} added.
	Test coverage for the empty-args calldata path (f() shape — 4-byte selector with zero ABI-encoded args). weth.deposit() (selector 0xd0e30db0), rocket_pool.deposit(), and similar zero-arg calls were untested by the round-trip property suite (every generator produced at least one value). Pinned both directions: ABI.encode("deposit()", []) == <<0xD0, 0xE3, 0x0D, 0xB0>> and ABI.decode("deposit()", <<>>) == [], plus the function: nil/types: [] empty-bytes shape.
	Test coverage for FunctionSelector selector-rendering and parser edge cases: encode/1 canonical-signature rendering of {:int, N}, {:struct, _, _, _}, dead-via-parse types (:function, {:fixed, M, N}, {:ufixed, M, N}) and nil-typed slots (defensive against partially-built typeinfo maps); plus parse_specification/1's %{"indexed" => _}-without-"name" branch (older Solidity versions and hand-written ABIs may omit names on indexed event params).
	New API: ABI.method_id/1 returns the 4-byte function selector (keccak256(canonical_signature)[0..3]) for a signature string or FunctionSelector struct. Returns <<>> for selectors with function: nil. Previously the same logic was private to ABI.TypeEncoder; exposing it is a useful primitive for callers that need to compute selectors without encoding args (selector-table routing, log-topic matching, calldata pre-validation).
	New API: ABI.decode_call/3 is the symmetric counterpart to ABI.encode/2 for selector-prefixed calldata. Splits the 4-byte prefix, verifies it matches the expected selector, and decodes the payload via the existing decode/3 machinery. Returns {:ok, decoded} on match or {:error, reason} for :calldata_too_short (< 4 bytes), :selector_mismatch (prefix wrong), or :no_function_name (selector has function: nil, so there's nothing to verify against — caller should use decode/3 with the payload). ABI.decode/3 semantics are unchanged: it remains payload-only, matching eth-abi / ethers / viem / alloy conventions.

1.0.0 - 2026-04-24
First hex.pm release as hieroglyph. This is a maintained fork of exthereum/abi; the module namespace is unchanged (ABI.encode/2, ABI.decode/2, etc. — consumers just swap the hex dep name). Version resets to 1.0.0 under the new package name; the 1.0.0-alpha* / 1.0.0-bravo1 lines below this entry are the upstream's pre-release history, carried forward for context but never published to hex under hieroglyph.
	Published as hieroglyph — hex package renamed from the internal abi app name. Top-level module ABI preserved (the Solidity term is the correct module name). Repo renamed to ZenHive/hieroglyph; upstream exthereum/abi tracked in the package's "Upstream (fork-of)" link.
	Bug fix (upstream #53): ABI.Event.decode_event/4 now returns {:indexed_hash, <<32 bytes>>} for indexed parameters of reference type (string, bytes, all arrays — fixed-size or dynamic — and tuples/structs) instead of silently misdecoding the keccak topic as if it were a raw ABI-encoded value. Per the Solidity ABI spec, indexed reference-type values are stored in topics as keccak256(value) and the original is unrecoverable — the tagged tuple preserves the hash (useful for log filtering and equality checks) and makes the "unrecoverable" signal pattern-matchable. This is broader than the ABI head/tail "dynamic" rule: uint256[2] and tuples of all-static members are static for regular ABI encoding but are still hashed in event topics, and this fix handles both. Breaking for callers that consumed the previous garbage bytes directly; static value-type indexed params (uint/int/address/bool/bytesN/function/fixed/ufixed) are unchanged. Regression tests added for indexed string, indexed bytes, indexed dynamic array, indexed fixed-size static array (uint256[2]), indexed tuple of static members, and mixed static+dynamic+non-indexed cases.
	Bug fix (upstream #54): fixed, ufixed, and function types now raise ArgumentError at parse time (in ABI.Parser.parse!/2, walking nested arrays and tuples) with a link to the tracking issue, instead of parsing silently into unsupported internal terms and later raising the cryptic "Unsupported encoding type" inside TypeEncoder / TypeDecoder. Also filled the {:bytes, pos_integer()} gap in ABI.FunctionSelector.@type type — previously omitted even though fully supported by the encoder and decoder. Note: the explicit fixed<M>x<N> / ufixed<M>x<N> forms still raise a FunctionClauseError upstream of this walker due to a separate pre-existing lexer-rule-ordering bug (single x tokenizes as letters instead of the 'x' terminal) — tracked as a follow-up task. Also aligned the grammar's bare-fixed / bare-ufixed canonical expansion to the Solidity spec (fixed128x18 / ufixed128x18; previously x19) so the rejection error message reports the correct form.
	Simplified ABI.Parser.parse!/2's unsupported-type walker to drop a dead is_list(returns) branch — the yecc grammar only emits nil or a single bare type for returns, never a list. No behavior change.
	Extracted the 32-byte padding logic into ABI.Math.pad/4 and ABI.Math.unpad/3. ABI.TypeEncoder.encode_bytes/1, encode_int/2, and encode_uint/2 now delegate to ABI.Math.pad/4; ABI.TypeDecoder.decode_bytes/3 is a thin wrapper around ABI.Math.unpad/3. No behavior change; resolves the long-standing TODO: add to ABI.Math comments in both modules.
	Renamed ABI.FunctionSelector.is_dynamic?/1 to ABI.FunctionSelector.dynamic?/1 to satisfy Credo.Check.Readability.PredicateFunctionNames. The function remains @doc false (internal). No deprecation shim — the old name had @doc false since 2017 and zero in-repo references outside three private call-sites, which were updated.
	Drove mix credo --strict to zero violations (was 51). Covers Design.AliasUsage (top-of-module aliases added across ABI, ABI.Event, ABI.FunctionSelector, ABI.Parser, ABI.TypeDecoder, ABI.TypeEncoder, and ABI.Hex), Readability.MaxLineLength (spec / docstring wraps + the big Enum.reduce tuple-encoder broken into an encode_tuple_element/2 helper), Consistency.ParameterPatternMatching (flipped three record = %{…} heads to %{…} = record), and Refactor.Nesting (extracted ABI.Event.verify_event_signature/2 and ABI.TypeEncoder.fetch_named_field/2 + fetch_by_name/2 helpers to drop nesting below 3).
	Added regression tests for the map-input encoder path (ABI.TypeEncoder.data_to_list/2): atom-keyed maps, string-keyed maps, camelCase→snake_case name resolution, string-over-atom key priority, integer values inside nested named-struct maps, and the missing-field / unnamed-type error raises. The map branch previously had zero test coverage; the string-key path was added in commit 46accc8, and this suite also exercises integer encoding (a43e9d5) through the map branch.
	Added @spec typespecs and @doc strings for every previously-undeclared public function across ABI, ABI.Event, ABI.TypeDecoder, ABI.TypeEncoder, and ABI.FunctionSelector: ABI.event_signature/1, ABI.parse_specification/1, ABI.TypeDecoder.decode/3, ABI.TypeDecoder.tuple_value/3, ABI.TypeEncoder.encode_raw/2, ABI.Event.decode_event/4 / event_signature/1 / canonical/2, and ABI.FunctionSelector.decode/1 / decode_raw/1 / parse_specification_item/1 / decode_type/1 / encode/3; also added docs for TypeDecoder.tuple_value/3 and TypeDecoder.decode_bytes/3. Matches the style widened in PR #52. Doctor spec coverage 42% → 88%, doc coverage 88% → 96%.
	Added regression tests for eleven previously-uncovered error paths: bool with non-boolean values, bytes<N> size mismatches and wrong-datatype values, unsupported type atoms across encoder / decoder / function-selector, int/uint overflow, trailing decode data, and decode_event/4 returns for mismatched event signatures and invalid topic counts.
	README refreshed: dropped the stale "tuples with multiple elements don't parse" caveat (false since JSON-ABI support), corrected ABI.encode/2 arity and flipped bytes<M> to supported in the Support checklist, migrated dead solidity.readthedocs.io links to docs.soliditylang.org, and added runnable examples for ABI.parse_specification/1, ABI.Event.decode_event/4, and map/struct input to encode/2.

1.0.0-bravo1
	Fix ABI tuple encoding for nested inlined tuples

1.0.0-alpha9
	Add Names to Event Signatures

1.0.0-alpha8
	Add Event Signature check to ABI.Event.decode_event
	Change decode_event to return an {:ok, event_name, event_params} tuple.
	Add ability to add "indexed" keyword to ABI canonicals

1.0.0-alpha7
	Bugfix for event decoding with dynamic parameters

1.0.0-alpha6
	Bugfix for is_dynamic

0.1.15
	Properly treat all function encodes as tuple encodings

0.1.14
	Fix 0-length type[] encoding

0.1.13
	Drop dependency on exth crypto and move in functionality

0.1.12
	Fix string decoding to truncate on encountering NUL
	Fix some edge-cases in tuple encoding/decoding

0.1.11
	Add support for method ID calculation of all standard types

0.1.10
	Fix parsing of function names containing uppercase letters/digits/underscores
	Add support for bytes<M>

0.1.9
	Add support for parsing ABI specification documents (.abi.json files)
	Reimplement function signature parsing using a BNF grammar
	Fix potential stack overflow during encoding/decoding

0.1.8
	Fix ordering of elements in tuples

0.1.7
	Fix support for arrays of uint types

0.1.6
	Add public interface to raw function versions.

0.1.5
	Bugfix so that addresses are still left padded.

0.1.4
	Bugfix for tuples to properly handle tail pointer poisition.

0.1.3
	Bugfix for tuples to properly handle head/tail encoding

0.1.2
	Add support for tuples, fixed-length and variable length arrays
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Documentation for ABI, the function interface language for Solidity.
Generally, the ABI describes how to take binary Ethereum and transform
it to or from types that Solidity understands.
Agent Discovery
Use ABI.describe/0..2 for progressive API discovery:
ABI.describe()                    # Level 1: all annotated modules
ABI.describe(:abi)                # Level 2: functions in this module
ABI.describe(:abi, :encode)       # Level 3: full contract for encode/2
A static api_manifest.json covering every public function is emitted by
mix descripex.manifest --app hieroglyph (a dedicated mix hieroglyph.manifest wrapper ships in 1.2.0 alongside Phase 3 of the agent
economy work — see CHANGELOG). Downstream consumers may diff that manifest
across hieroglyph version bumps as a contract-stability check.
API Functions
	Function	Arity	Description	Param Kinds
	parse_specification	1	Parses an ABI specification document into a list of ABI.FunctionSelector structs.	doc: value
	get_abi_item	3	Finds an ABI fragment by name with optional input-type disambiguation for overloads.	abi: value, name: value, arg_types: value
	format_abi_item	1	Renders a FunctionSelector as its canonical Solidity signature string.	function_selector: value
	event_signature	1	Returns the 32-byte topic hash for an event signature.	function_signature: value
	encode_event_topics	2	Builds an eth_getLogs topic filter list from an event signature and indexed values.	function_signature: value, indexed_values: value
	decode_event	4	Decodes an event from raw log data and indexed topics.	function_signature: value, data: value, topics: value, opts: value
	encode_packed	2	Encodes values using Solidity's non-standard packed mode (abi.encodePacked).	signature_or_selector: value, values: value
	decode_error	3	Decodes selector-prefixed revert data against known custom-error definitions, plus the Solidity built-in Error(string)/Panic(uint256) errors.	revert_data: value, error_definitions: value, opts: value
	encode_error	3	Encodes args into selector-prefixed revert data for a named custom error.	signature_or_selector: value, data: value, opts: value
	decode_call	3	Decodes selector-prefixed calldata (4-byte method ID + ABI-encoded args) and verifies the selector matches.	signature_or_selector: value, calldata: value, opts: value
	decode	3	Decodes the given data based on the function or tuple signature.	function_signature: value, data: value, opts: value
	method_id	1	Returns the 4-byte function selector (method ID) for a function signature.	signature: value
	encode_constructor	2	Encodes constructor arguments for contract deployment (no selector prefix).	selector: value, data: value
	encode_call	3	Encodes args into selector-prefixed calldata for a named function.	signature_or_selector: value, data: value, opts: value
	encode	2	Encodes the given data into the function signature or tuple signature.	function_signature: value, data: value


      


      
        Summary


  
    Functions
  


    
      
        __descripex_modules__()

      


        Return the list of modules registered with this library.



    


    
      
        decode(function_signature, data, opts \\ [])

      


        Decodes the given data based on the function or tuple
signature.



    


    
      
        decode_call(signature_or_selector, calldata, opts \\ [])

      


        Decodes selector-prefixed calldata (4-byte method ID followed by ABI-encoded
args) and verifies the prefix matches the expected selector.



    


    
      
        decode_error(revert_data, error_definitions, opts \\ [])

      


        Decodes selector-prefixed revert data against a list of known custom-error
definitions.



    


    
      
        decode_event(function_signature, data, topics, opts \\ [])

      


        Decodes an event, including indexed and non-indexed data.



    


    
      
        describe()

      


        Return a Level 1 overview of all modules in this library.



    


    
      
        describe(mod_or_short)

      


        Return Level 2 function list for a module (by full atom, or short name as string or atom).



    


    
      
        describe(mod_or_short, func_name)

      


        Return Level 3 function detail (or nil if not found).



    


    
      
        encode(function_signature, data)

      


        Encodes the given data into the function signature or tuple signature.



    


    
      
        encode_call(signature_or_selector, data, opts \\ [])

      


        Encodes args into selector-prefixed calldata for a named function.



    


    
      
        encode_constructor(selector, data)

      


        Encodes constructor arguments for contract deployment.



    


    
      
        encode_error(signature_or_selector, data, opts \\ [])

      


        Encodes args into selector-prefixed revert data for a Solidity 0.8.4+ custom error.



    


    
      
        encode_event_topics(function_signature, indexed_values)

      


        Builds an eth_getLogs topic filter list for indexed event arguments.



    


    
      
        encode_packed(signature_or_selector, values)

      


        Encodes a list of values using Solidity's
non-standard packed mode.



    


    
      
        event_signature(function_signature)

      


        Returns the signature for an event.



    


    
      
        format_abi_item(function_selector)

      


        Renders an ABI.FunctionSelector as its canonical Solidity signature string.



    


    
      
        get_abi_item(abi, name, arg_types)

      


        Finds an ABI fragment by name in a parsed specification list.



    


    
      
        method_id(signature)

      


        Returns the 4-byte function selector (method ID) for a function signature.



    


    
      
        parse_specification(doc)

      


        Parses the given ABI specification document into an array of ABI.FunctionSelectors.



    





      


      
        Functions


        


  
    
      
    
    
      __descripex_modules__()



        
          
        

    

  


  

      

          @spec __descripex_modules__() :: [module()]


      


Return the list of modules registered with this library.

  



    

  
    
      
    
    
      decode(function_signature, data, opts \\ [])



        
          
        

    

  


  

      

          @spec decode(binary() | ABI.FunctionSelector.t(), binary(), keyword()) ::
  [any()] | map() | {:error, {:strict_violation, term()}}


      


Decodes the given data based on the function or tuple
signature.
In place of a signature, you can also pass one of the ABI.FunctionSelector structs returned from parse_specification/1.
Options
	:decode_structs — when true, returns a map keyed by snake_case atoms
derived from each parameter's name (instead of the default list).
Field-name atoms must already exist in the VM atom table — decode/3
calls String.to_existing_atom/1 and raises ArgumentError when an
atom has not been interned. See the README "Pre-interning atoms for
decode_structs: true" section for the one-liner migration.
	:strict — when true, rejects non-canonical bool/uint/int padding,
trailing bytes after the declared payload, and string/bytes length
prefixes that exceed the available data. Strict failures return
{:error, {:strict_violation, detail}}.

Examples
iex> ABI.decode("baz(uint,address)", "00000000000000000000000000000000000000000000000000000000000000320000000000000000000000000000000000000000000000000000000000000001" |> Base.decode16!(case: :lower))
[50, <<1::160>>]

iex> ABI.decode("(address[])", "00000000000000000000000000000000000000000000000000000000000000200000000000000000000000000000000000000000000000000000000000000000" |> Base.decode16!(case: :lower))
[[]]

iex> ABI.decode("(uint256)", "000000000000000000000000000000000000000000000000000000000000000a" |> Base.decode16!(case: :lower))
[10]

iex> ABI.decode("(string)", "0000000000000000000000000000000000000000000000000000000000000020000000000000000000000000000000000000000000000000000000000000000b457468657220546f6b656e000000000000000000000000000000000000000000" |> Base.decode16!(case: :lower))
["Ether Token"]

iex> ABI.decode("((uint256,uint256),string)", "000000000000000000000000000000000000000000000000000000000000001100000000000000000000000000000000000000000000000000000000000000220000000000000000000000000000000000000000000000000000000000000060000000000000000000000000000000000000000000000000000000000000000b457468657220546f6b656e000000000000000000000000000000000000000000" |> Base.decode16!(case: :lower))
[{0x11, 0x22}, "Ether Token"]

iex> ABI.decode("((uint256,(uint256,uint256)),string)", "0000000000000000000000000000000000000000000000000000000000000011000000000000000000000000000000000000000000000000000000000000002200000000000000000000000000000000000000000000000000000000000000330000000000000000000000000000000000000000000000000000000000000080000000000000000000000000000000000000000000000000000000000000000b457468657220546f6b656e000000000000000000000000000000000000000000" |> Base.decode16!(case: :lower))
[{0x11, {0x22, 0x33}}, "Ether Token"]

iex> File.read!("priv/dog.abi.json")
...> |> Jason.decode!
...> |> ABI.parse_specification
...> |> Enum.find(&(&1.function == "bark")) # bark(address,bool)
...> |> ABI.decode("00000000000000000000000000000000000000000000000000000000000000010000000000000000000000000000000000000000000000000000000000000001" |> Base.decode16!(case: :lower))
[<<1::160>>, true]

iex> ABI.decode("(uint256 a,bool b)", "000000000000000000000000000000000000000000000000000000000000000a0000000000000000000000000000000000000000000000000000000000000001" |> Base.decode16!(case: :lower), decode_structs: true)
%{a: 10, b: true}

  



    

  
    
      
    
    
      decode_call(signature_or_selector, calldata, opts \\ [])



        
          
        

    

  


  

      

          @spec decode_call(binary() | ABI.FunctionSelector.t(), binary(), keyword()) ::
  {:ok, [any()] | map()} | {:error, decode_call_error()}


      


Decodes selector-prefixed calldata (4-byte method ID followed by ABI-encoded
args) and verifies the prefix matches the expected selector.
Symmetric counterpart to encode/2, which produces selector-prefixed
output. Use decode/2 for payload-only data (return values, or calldata
that has already been routed by selector).
Returns:
	{:ok, decoded} — selector matched; decoded is the same shape decode/3 returns
	{:error, :calldata_too_short} — fewer than 4 bytes provided
	{:error, :selector_mismatch} — first 4 bytes don't match the expected selector
	{:error, :no_function_name} — the selector has function: nil, so there's no
selector to verify against; use decode/3 with the payload directly
	{:error, {:strict_violation, detail}} — strict: true rejected a
non-canonical payload

Note
Only the selector check is wrapped in {:error, _}. When the selector
matches but the payload is malformed (truncated or wrongly-typed bytes),
the underlying decode/3 still raises — same contract as calling
decode/3 directly.
Examples
iex> calldata = ABI.encode("transfer(address,uint256)", [<<1::160>>, 100])
iex> ABI.decode_call("transfer(address,uint256)", calldata)
{:ok, [<<1::160>>, 100]}

iex> ABI.decode_call("deposit()", <<0xd0, 0xe3, 0x0d, 0xb0>>)
{:ok, []}

iex> ABI.decode_call("transfer(address,uint256)", <<0xde, 0xad, 0xbe, 0xef>>)
{:error, :selector_mismatch}

iex> ABI.decode_call("transfer(address,uint256)", <<0xa9, 0x05>>)
{:error, :calldata_too_short}

iex> ABI.decode_call(%ABI.FunctionSelector{function: nil, types: []}, <<0::32>>)
{:error, :no_function_name}

  



    

  
    
      
    
    
      decode_error(revert_data, error_definitions, opts \\ [])



        
          
        

    

  


  

      

          @spec decode_error(binary(), [binary() | ABI.FunctionSelector.t()], keyword()) ::
  {:ok, %{error: String.t() | nil, args: [any()] | map()}}
  | {:error, decode_error_error()}


      


Decodes selector-prefixed revert data against a list of known custom-error
definitions.
Solidity 0.8.4 introduced
custom errors;
when a contract reverts with revert MyError(arg1, arg2), the revert data is
keccak256("MyError(type1,type2)")[0..3] ++ abi.encode(arg1, arg2) — exactly
the same shape as a call's selector-prefixed calldata.
This helper mirrors decode_call/3 for that shape: try each candidate error
signature against the revert's 4-byte prefix, decode the payload using
whichever matches first.
Built-in errors
Every Solidity revert path emits one of two compiler-defined errors, so they
are recognized implicitly — no caller needs to register them, and they resolve
even when error_definitions is []:
	Error(string) — selector 0x08c379a0. The standard require/revert
reason string. Decodes to %{error: "Error", args: [reason]}.

	Panic(uint256) — selector 0x4e487b71. The 0.8.x assert/arithmetic
panic. Decodes to %{error: "Panic", args: [code]}, where code is the
integer panic code. The standard codes are:
	Code	Meaning
	0x01	assert evaluated to false
	0x11	arithmetic overflow or underflow
	0x12	division or modulo by zero
	0x32	array access out of bounds



A user-supplied definition whose selector collides with a built-in still wins:
error_definitions is consulted first, and the built-ins are only a fallback.
Mirrors viem's decodeErrorResult, which resolves Error/Panic implicitly.
Returns:
	{:ok, %{error: name, args: decoded}} — the first definition matching the
4-byte selector, or a built-in error when none does. name is the error's
function name; decoded matches decode/3's shape (a list of args)
	{:error, :calldata_too_short} — fewer than 4 bytes provided
	{:error, :no_match} — no definition or built-in selector matched
	{:error, {:strict_violation, detail}} — strict: true rejected a
non-canonical payload

Note
Only the selector match is wrapped in {:error, _}. When a selector
matches but the payload is malformed, the underlying decode/3 still
raises — same contract as decode_call/3.
Examples
iex> revert_data = ABI.encode("InsufficientBalance(uint256,uint256)", [10, 100])
iex> ABI.decode_error(revert_data, ["InsufficientBalance(uint256,uint256)"])
{:ok, %{error: "InsufficientBalance", args: [10, 100]}}

iex> revert_data = ABI.encode("Unauthorized(address)", [<<1::160>>])
iex> ABI.decode_error(revert_data, [
...>   "InsufficientBalance(uint256,uint256)",
...>   "Unauthorized(address)"
...> ])
{:ok, %{error: "Unauthorized", args: [<<1::160>>]}}

iex> revert_data = ABI.encode("Error(string)", ["insufficient balance"])
iex> ABI.decode_error(revert_data, [])
{:ok, %{error: "Error", args: ["insufficient balance"]}}

iex> revert_data = ABI.encode("Panic(uint256)", [0x11])
iex> ABI.decode_error(revert_data, [])
{:ok, %{error: "Panic", args: [17]}}

iex> ABI.decode_error(<<0xde, 0xad, 0xbe, 0xef>>, ["NotFound()"])
{:error, :no_match}

iex> ABI.decode_error(<<0xa9, 0x05>>, ["NotFound()"])
{:error, :calldata_too_short}
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          @spec decode_event(
  binary() | ABI.FunctionSelector.t(),
  binary(),
  [binary()],
  keyword()
) ::
  {:ok, String.t() | nil, map()} | {:error, ABI.Event.decode_error()}


      


Decodes an event, including indexed and non-indexed data.
Returns:
	{:ok, event_name, args_map} on success
	{:error, {:event_signature_mismatch, %{expected: _, got: _}}} — topics[0] did
not match keccak256(canonical_signature)
	{:error, {:topics_length_mismatch, %{got: _, expected: _}}} — topic count did not
match the indexed-parameter count (plus the implicit topics[0] slot when
check_event_signature: true)
	{:error, {:malformed_data, message}} — non-indexed payload failed to decode
(truncated, wrong types, or otherwise inconsistent with function_selector.types)

Examples
iex> ABI.decode_event(
...>   "Transfer(address indexed from, address indexed to, uint256 amount)",
...>   ~h[0x00000000000000000000000000000000000000000000000000000004a817c800],
...>   [
...>     ~h[0xddf252ad1be2c89b69c2b068fc378daa952ba7f163c4a11628f55a4df523b3ef],
...>     ~h[0x000000000000000000000000b2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
...>     ~h[0x0000000000000000000000007795126b3ae468f44c901287de98594198ce38ea]
...>   ]
...> )
{:ok,
  "Transfer", %{
    "amount" => 20000000000,
    "from" => ~h[0xb2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
    "to" => ~h[0x7795126b3ae468f44c901287de98594198ce38ea]
}}

iex> ABI.decode_event(
...>   "Transfer(address indexed from, address indexed to, uint256 amount)",
...>   ~h[0x00000000000000000000000000000000000000000000000000000004a817c800],
...>   [
...>     ~h[0x000000000000000000000000b2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
...>     ~h[0x0000000000000000000000007795126b3ae468f44c901287de98594198ce38ea]
...>   ],
...>   check_event_signature: false
...> )
{:ok,
  "Transfer", %{
    "amount" => 20000000000,
    "from" => ~h[0xb2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
    "to" => ~h[0x7795126b3ae468f44c901287de98594198ce38ea]
}}

iex> ABI.decode_event(
...>   %ABI.FunctionSelector{
...>     function: "Transfer",
...>     types: [
...>       %{type: :address, name: "from", indexed: true},
...>       %{type: :address, name: "to", indexed: true},
...>       %{type: {:uint, 256}, name: "amount"},
...>     ]
...>   },
...>   ~h[0x00000000000000000000000000000000000000000000000000000004a817c800],
...>   [
...>     ~h[0xddf252ad1be2c89b69c2b068fc378daa952ba7f163c4a11628f55a4df523b3ef],
...>     ~h[0x000000000000000000000000b2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
...>     ~h[0x0000000000000000000000007795126b3ae468f44c901287de98594198ce38ea]
...>   ]
...> )
{:ok,
  "Transfer", %{
    "amount" => 20000000000,
    "from" => ~h[0xb2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
    "to" => ~h[0x7795126b3ae468f44c901287de98594198ce38ea]
}}
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          @spec describe() :: [map()]


      


Return a Level 1 overview of all modules in this library.

  



  
    
      
    
    
      describe(mod_or_short)



        
          
        

    

  


  

      

          @spec describe(module() | atom() | String.t()) :: [map()]


      


Return Level 2 function list for a module (by full atom, or short name as string or atom).

  



  
    
      
    
    
      describe(mod_or_short, func_name)



        
          
        

    

  


  

      

          @spec describe(module() | atom() | String.t(), atom()) :: map() | nil


      


Return Level 3 function detail (or nil if not found).
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          @spec encode(binary() | ABI.FunctionSelector.t(), [any()]) :: binary()


      


Encodes the given data into the function signature or tuple signature.
In place of a signature, you can also pass one of the ABI.FunctionSelector structs returned from parse_specification/1.
Examples
iex> ABI.encode("(uint256)", [{10}])
...> |> Base.encode16(case: :lower)
"000000000000000000000000000000000000000000000000000000000000000a"

iex> ABI.encode("baz(uint,address)", [50, <<1::160>>])
...> |> Base.encode16(case: :lower)
"a291add600000000000000000000000000000000000000000000000000000000000000320000000000000000000000000000000000000000000000000000000000000001"

iex> ABI.encode("price(string)", ["BAT"])
...> |> Base.encode16(case: :lower)
"fe2c6198000000000000000000000000000000000000000000000000000000000000002000000000000000000000000000000000000000000000000000000000000000034241540000000000000000000000000000000000000000000000000000000000"

iex> ABI.encode("baz(uint8)", [9999])
** (RuntimeError) Data overflow encoding uint, data `9999` cannot fit in 8 bits

iex> ABI.encode("(uint,address)", [{50, <<1::160>>}])
...> |> Base.encode16(case: :lower)
"00000000000000000000000000000000000000000000000000000000000000320000000000000000000000000000000000000000000000000000000000000001"

iex> ABI.encode("(string)", [{"Ether Token"}])
...> |> Base.encode16(case: :lower)
"0000000000000000000000000000000000000000000000000000000000000020000000000000000000000000000000000000000000000000000000000000000b457468657220546f6b656e000000000000000000000000000000000000000000"

iex> ABI.encode("((uint256,uint256),string)", [{{0x11, 0x22}, "Ether Token"}])
...> |> Base.encode16(case: :lower)
"000000000000000000000000000000000000000000000000000000000000001100000000000000000000000000000000000000000000000000000000000000220000000000000000000000000000000000000000000000000000000000000060000000000000000000000000000000000000000000000000000000000000000b457468657220546f6b656e000000000000000000000000000000000000000000"

iex> ABI.encode("((uint256,(uint256,uint256)),string)", [{{0x11, {0x22, 0x33}}, "Ether Token"}])
...> |> Base.encode16(case: :lower)
"0000000000000000000000000000000000000000000000000000000000000011000000000000000000000000000000000000000000000000000000000000002200000000000000000000000000000000000000000000000000000000000000330000000000000000000000000000000000000000000000000000000000000080000000000000000000000000000000000000000000000000000000000000000b457468657220546f6b656e000000000000000000000000000000000000000000"

iex> ABI.encode("(string)", [{String.duplicate("1234567890", 10)}])
...> |> Base.encode16(case: :lower)
"000000000000000000000000000000000000000000000000000000000000002000000000000000000000000000000000000000000000000000000000000000643132333435363738393031323334353637383930313233343536373839303132333435363738393031323334353637383930313233343536373839303132333435363738393031323334353637383930313233343536373839303132333435363738393000000000000000000000000000000000000000000000000000000000"

iex> File.read!("priv/dog.abi.json")
...> |> Jason.decode!
...> |> ABI.parse_specification
...> |> Enum.find(&(&1.function == "bark")) # bark(address,bool)
...> |> ABI.encode([<<1::160>>, true])
...> |> Base.encode16(case: :lower)
"b85d0bd200000000000000000000000000000000000000000000000000000000000000010000000000000000000000000000000000000000000000000000000000000001"
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          @spec encode_call(binary() | ABI.FunctionSelector.t(), [any()], keyword()) :: binary()


      


Encodes args into selector-prefixed calldata for a named function.
This is the encode-side counterpart to decode_call/3: pass a signature or
ABI.FunctionSelector, plus the argument list, and receive the full
transaction calldata blob.
Examples
iex> ABI.encode_call("transfer(address,uint256)", [<<1::160>>, 100])
...> |> Base.encode16(case: :lower)
"a9059cbb00000000000000000000000000000000000000000000000000000000000000010000000000000000000000000000000000000000000000000000000000000064"

iex> ABI.encode_call(%ABI.FunctionSelector{function: nil, types: []}, [])
** (ArgumentError) encode_call/3 requires a function name; use encode/2 for payload-only data
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          @spec encode_constructor(ABI.FunctionSelector.t(), [any()]) :: binary()


      


Encodes constructor arguments for contract deployment.
Constructors have no selector — deploy calldata is contract_bytecode <> encoded_args, so this returns the ABI-encoded args with no 4-byte prefix
(unlike encode_call/3). The caller concatenates the bytecode. Mirrors viem's
encodeDeployData, scoped to just the args blob.
Only accepts a %ABI.FunctionSelector{function_type: :constructor} — pass the
:constructor entry from parse_specification/1. A non-constructor selector
raises ArgumentError. Round-trips through decode/3 against the
constructor's parsed types.
Examples
iex> [selector] =
...>   ABI.parse_specification([%{
...>     "type" => "constructor",
...>     "stateMutability" => "nonpayable",
...>     "inputs" => [%{"name" => "supply", "type" => "uint256"}]
...>   }])
iex> ABI.encode_constructor(selector, [1000])
...> |> Base.encode16(case: :lower)
"00000000000000000000000000000000000000000000000000000000000003e8"

iex> selector = %ABI.FunctionSelector{function_type: :constructor, types: []}
iex> ABI.encode_constructor(selector, [])
""

iex> selector = %ABI.FunctionSelector{function: "transfer", function_type: :function, types: []}
iex> ABI.encode_constructor(selector, [])
** (ArgumentError) encode_constructor/2 requires a constructor selector (function_type: :constructor)
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          @spec encode_error(binary() | ABI.FunctionSelector.t(), [any()], keyword()) ::
  binary()


      


Encodes args into selector-prefixed revert data for a Solidity 0.8.4+ custom error.
This is the encode-side counterpart to decode_error/2: pass an error signature or
ABI.FunctionSelector, plus the argument list, and receive the full revert data blob.
Examples
iex> ABI.encode_error("InsufficientBalance(uint256,uint256)", [10, 100])
...> |> Base.encode16(case: :lower)
"cf479181000000000000000000000000000000000000000000000000000000000000000a0000000000000000000000000000000000000000000000000000000000000064"

iex> ABI.encode_error(%ABI.FunctionSelector{function: nil, types: []}, [])
** (ArgumentError) encode_error/3 requires a function name; use encode/2 for payload-only data
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          @spec encode_event_topics(binary() | ABI.FunctionSelector.t(), [any() | :any]) :: [
  binary() | :any
]


      


Builds an eth_getLogs topic filter list for indexed event arguments.
Pass indexed argument values in event order. Use :any for an unfiltered
indexed slot. Indexed value types encode as 32-byte topics; indexed
reference types encode as keccak256 hashes of their in-place event
encoding.
Examples
iex> ABI.encode_event_topics(
...>   "Transfer(address indexed from,address indexed to,uint256 amount)",
...>   [~h[0xb2b7c1795f19fbc28fda77a95e59edbb8b3709c8], :any]
...> )
[
  ~h[0xddf252ad1be2c89b69c2b068fc378daa952ba7f163c4a11628f55a4df523b3ef],
  ~h[0x000000000000000000000000b2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
  :any
]
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          @spec encode_packed(binary() | ABI.FunctionSelector.t(), [any()]) :: binary()


      


Encodes a list of values using Solidity's
non-standard packed mode.
Used primarily for keccak256(abi.encodePacked(...)) Merkle leaves and
signature schemes; never used for actual function calls (the spec defines
no decoding function — encoding is ambiguous with multiple dynamic args).
Tuple/struct values and nested arrays raise ArgumentError — the spec
does not define their packed encoding.
Warning
If both a and b are dynamic types, abi.encodePacked(a, b) is
ambiguous: abi.encodePacked("a", "bc") == abi.encodePacked("ab", "c").
Do not feed multiple dynamic args into packed-mode signature schemes
without controlling for that collision.
Examples
iex> ABI.encode_packed("foo(int16,bytes1,uint16,string)", [-1, <<0x42>>, 3, "Hello, world!"])
...> |> Base.encode16(case: :lower)
"ffff42000348656c6c6f2c20776f726c6421"

iex> ABI.encode_packed("leaf(address,uint256)", [<<1::160>>, 100])
...> |> Base.encode16(case: :lower)
"00000000000000000000000000000000000000010000000000000000000000000000000000000000000000000000000000000064"

iex> ABI.encode_packed("foo(uint8[])", [[1, 2, 3]])
...> |> Base.encode16(case: :lower)
"000000000000000000000000000000000000000000000000000000000000000100000000000000000000000000000000000000000000000000000000000000020000000000000000000000000000000000000000000000000000000000000003"
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          @spec event_signature(binary() | ABI.FunctionSelector.t()) :: binary()


      


Returns the signature for an event.
Examples
iex> ABI.event_signature("Transfer(address indexed from, address indexed to, uint256 amount)")
...> |> Base.encode16(case: :lower)
"ddf252ad1be2c89b69c2b068fc378daa952ba7f163c4a11628f55a4df523b3ef"
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          @spec format_abi_item(ABI.FunctionSelector.t()) :: String.t()


      


Renders an ABI.FunctionSelector as its canonical Solidity signature string.
This is the general-purpose formatter behind method_id/1 and
event_signature/1 (both hash this exact string): it reuses
ABI.FunctionSelector.encode/1 — the shared sig-builder — so the formatted
output can never drift from what gets hashed. First consumers are the
api_manifest.json CI artifact and error/log messages that would otherwise
inspect raw structs.
Tuple types expand to parenthesized member lists ((uint256,address)) and
arrays render with [] / [N] suffixes. Anonymous fragments (constructor,
fallback) carry function: nil and format without a leading name. Mirrors
viem's formatAbiItem and round-trips with FunctionSelector.decode/1 — the
produced string re-parses to the same types.
Examples
iex> ABI.parse_specification([%{"type" => "function", "name" => "transfer", "inputs" => [%{"name" => "to", "type" => "address"}, %{"name" => "amount", "type" => "uint256"}]}])
...> |> hd()
...> |> ABI.format_abi_item()
"transfer(address,uint256)"

iex> ABI.format_abi_item(%ABI.FunctionSelector{
...>   function: "swap",
...>   types: [
...>     %{type: {:tuple, [%{type: :address}, %{type: {:uint, 256}}]}},
...>     %{type: {:array, {:uint, 256}}},
...>     %{type: {:array, :address, 3}}
...>   ]
...> })
"swap((address,uint256),uint256[],address[3])"

iex> ABI.format_abi_item(%ABI.FunctionSelector{function: nil, function_type: :constructor, types: [%{type: {:uint, 8}}]})
"(uint8)"
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          @spec get_abi_item(
  [ABI.FunctionSelector.t()],
  String.t(),
  [ABI.FunctionSelector.type()] | nil
) ::
  {:ok, ABI.FunctionSelector.t()}
  | {:error, :not_found}
  | {:error, {:ambiguous, [ABI.FunctionSelector.t()]}}


      


Finds an ABI fragment by name in a parsed specification list.
Operates on the output of parse_specification/1. When several fragments
share a name (Solidity overloads, or a function and event with the same
label), pass arg_types — a list of internal type atoms matching each
input's type field (e.g. [:address, {:uint, 256}]) — to select the
intended overload. Mirrors viem's getAbiItem.
Examples
iex> abi =
...>   ABI.parse_specification([
...>     %{"type" => "function", "name" => "transfer", "inputs" => [
...>       %{"type" => "address"},
...>       %{"type" => "uint256"}
...>     ]}
...>   ])
iex> {:ok, %ABI.FunctionSelector{function: "transfer"}} = ABI.get_abi_item(abi, "transfer", nil)

iex> abi =
...>   ABI.parse_specification([
...>     %{"type" => "function", "name" => "pick", "inputs" => [%{"type" => "uint256"}]},
...>     %{"type" => "function", "name" => "pick", "inputs" => [
...>       %{"type" => "uint256"},
...>       %{"type" => "address"}
...>     ]}
...>   ])
iex> {:error, {:ambiguous, _}} = ABI.get_abi_item(abi, "pick", nil)
iex> {:ok, %ABI.FunctionSelector{types: [%{type: {:uint, 256}}, %{type: :address}]}} =
...>   ABI.get_abi_item(abi, "pick", [{:uint, 256}, :address])

iex> abi = ABI.parse_specification([%{"type" => "function", "name" => "only", "inputs" => []}])
iex> ABI.get_abi_item(abi, "missing", nil)
{:error, :not_found}
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          @spec method_id(binary() | ABI.FunctionSelector.t()) :: binary()


      


Returns the 4-byte function selector (method ID) for a function signature.
The selector is keccak256(canonical_signature) truncated to its first 4
bytes. Returns <<>> for selectors with no function name (anonymous /
raw-tuple selectors used for return-value decoding).
Examples
iex> ABI.method_id("transfer(address,uint256)") |> Base.encode16(case: :lower)
"a9059cbb"

iex> ABI.method_id("deposit()") |> Base.encode16(case: :lower)
"d0e30db0"

iex> ABI.method_id(%ABI.FunctionSelector{function: "deposit", types: []}) |> Base.encode16(case: :lower)
"d0e30db0"

iex> ABI.method_id(%ABI.FunctionSelector{function: nil, types: [%{type: {:uint, 256}}]})
""
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          @spec parse_specification([map()]) :: [ABI.FunctionSelector.t()]


      


Parses the given ABI specification document into an array of ABI.FunctionSelectors.
Every entry in the document is parsed — including constructor, fallback,
receive, error, and event entries — and returned with its function_type
field set accordingly. Filter by that field if you only want plain
function entries.
This function can be used in combination with a JSON parser, e.g. Jason, to parse ABI specification JSON files.
Examples
iex> File.read!("priv/dog.abi.json")
...> |> Jason.decode!
...> |> ABI.parse_specification
[%ABI.FunctionSelector{function: "bark", function_type: :function, state_mutability: :nonpayable, returns: [], types: [%{name: "at", type: :address}, %{name: "loudly", type: :bool}]},
 %ABI.FunctionSelector{function: "rollover", function_type: :function, state_mutability: :nonpayable, returns: [%{name: "is_a_good_boy", type: :bool}], types: []}]

iex> [%{
...>   "constant" => true,
...>   "inputs" => [
...>     %{"name" => "at", "type" => "address"},
...>     %{"name" => "loudly", "type" => "bool"}
...>   ],
...>   "name" => "bark",
...>   "outputs" => [],
...>   "payable" => false,
...>   "stateMutability" => "pure",
...>   "type" => "function"
...> }]
...> |> ABI.parse_specification
[
  %ABI.FunctionSelector{function: "bark", function_type: :function, state_mutability: :pure, returns: [], types: [
    %{type: :address, name: "at"},
    %{type: :bool, name: "loudly"}
  ]}
]

iex> [%{
...>   "inputs" => [
...>      %{"name" => "_numProposals", "type" => "uint8"}
...>   ],
...>   "payable" => false,
...>   "stateMutability" => "nonpayable",
...>   "type" => "constructor"
...> }]
...> |> ABI.parse_specification
[%ABI.FunctionSelector{function: nil, function_type: :constructor, state_mutability: :nonpayable, types: [%{name: "_numProposals", type: {:uint, 8}}], returns: nil}]

iex> ABI.decode("(string)", "000000000000000000000000000000000000000000000000000000000000002000000000000000000000000000000000000000000000000000000000000000643132333435363738393031323334353637383930313233343536373839303132333435363738393031323334353637383930313233343536373839303132333435363738393031323334353637383930313233343536373839303132333435363738393000000000000000000000000000000000000000000000000000000000" |> Base.decode16!(case: :lower))
[String.duplicate("1234567890", 10)]

iex> [%{
...>   "payable" => false,
...>   "stateMutability" => "nonpayable",
...>   "type" => "fallback"
...> }]
...> |> ABI.parse_specification
[%ABI.FunctionSelector{function: nil, function_type: :fallback, state_mutability: :nonpayable, returns: nil, types: []}]

  


        

      


  

    
ABI.Event 
    



      
Decodes Ethereum event log data into Solidity-typed arguments.
Splits the topic list (indexed parameters) from the data blob (non-indexed
parameters) per the ABI specification, and optionally verifies that
topics[0] matches the keccak256 hash of the event signature.
API Functions
	Function	Arity	Description	Param Kinds
	canonical	2	Render the canonical signature string of an event for hashing or display, optionally including indexed and parameter-name annotations.	function_selector: value, opts: value
	event_signature	1	Compute the keccak-256 hash of the event's canonical signature, used as topics[0] in event logs.	function_selector: value
	encode_event_topics	2	Build an eth_getLogs topic filter list from an event selector and indexed argument values.	function_selector: value, indexed_values: value
	decode_event	4	Decode an Ethereum event log, splitting indexed parameters from topics and non-indexed parameters from the data blob, optionally verifying topics[0] against the event signature.	data: exchange_data, topics: exchange_data, function_selector: value, opts: value


      


      
        Summary


  
    Types
  


    
      
        decode_error()

      


        Closed error set returned by decode_event/4.



    





  
    Functions
  


    
      
        canonical(function_selector, opts \\ [])

      


        Returns the canonical form of this event topic. Pass in indexed: true
to include "indexed" keywords.



    


    
      
        decode_event(data, topics, function_selector, opts \\ [])

      


        Decodes an event, including handling parsing out data from topics.



    


    
      
        encode_event_topics(function_selector, indexed_values)

      


        Builds an eth_getLogs topic filter list for indexed event arguments.



    


    
      
        event_signature(function_selector)

      


        Returns the signature of an event, i.e. the first item that appears
in an Ethereum log for this event.



    





      


      
        Types


        


  
    
      
    
    
      decode_error()



        
          
        

    

  


  

      

          @type decode_error() ::
  {:event_signature_mismatch, %{expected: binary(), got: binary()}}
  | {:topics_length_mismatch, length_pair()}
  | {:malformed_data, String.t()}
  | {:strict_violation, term()}


      


Closed error set returned by decode_event/4.
	:event_signature_mismatch — topics[0] did not match keccak256(canonical_signature).
	:topics_length_mismatch — number of topics did not match the indexed-parameter count
(plus the implicit topics[0] slot when check_event_signature: true).
	:malformed_data — non-indexed payload failed to decode (truncated, wrong types, or
otherwise inconsistent with function_selector.types).
	:strict_violation — strict: true rejected non-canonical padding, trailing
bytes, or string/bytes length prefixes beyond the available data.


  


        

      

      
        Functions


        


    

  
    
      
    
    
      canonical(function_selector, opts \\ [])



        
          
        

    

  


  

      

          @spec canonical(ABI.FunctionSelector.t(), keyword()) :: String.t()


      


Returns the canonical form of this event topic. Pass in indexed: true
to include "indexed" keywords.
Examples
iex> ABI.Event.canonical(
...>   %ABI.FunctionSelector{
...>     function: "Transfer",
...>     types: [
...>       %{type: :address, name: "from", indexed: true},
...>       %{type: :address, name: "to", indexed: true},
...>       %{type: {:uint, 256}, name: "amount"},
...>     ]
...>   }
...> )
"Transfer(address,address,uint256)"

iex> ABI.Event.canonical(
...>   %ABI.FunctionSelector{
...>     function: "Transfer",
...>     types: [
...>       %{type: :address, name: "from", indexed: true},
...>       %{type: :address, name: "to", indexed: true},
...>       %{type: {:uint, 256}, name: "amount"},
...>     ]
...>   },
...>   names: true
...> )
"Transfer(address from,address to,uint256 amount)"

iex> ABI.Event.canonical(
...>   %ABI.FunctionSelector{
...>     function: "Transfer",
...>     types: [
...>       %{type: :address, name: "from", indexed: true},
...>       %{type: :address, name: "to", indexed: true},
...>       %{type: {:uint, 256}, name: "amount"},
...>     ]
...>   },
...>   indexed: true
...> )
"Transfer(address indexed,address indexed,uint256)"

iex> ABI.Event.canonical(
...>   %ABI.FunctionSelector{
...>     function: "Transfer",
...>     types: [
...>       %{type: :address, name: "from", indexed: true},
...>       %{type: :address, name: "to", indexed: true},
...>       %{type: {:uint, 256}, name: "amount"},
...>     ]
...>   },
...>   indexed: true,
...>   names: true
...> )
"Transfer(address indexed from,address indexed to,uint256 amount)"

  



    

  
    
      
    
    
      decode_event(data, topics, function_selector, opts \\ [])



        
          
        

    

  


  

      

          @spec decode_event(binary(), [binary()], ABI.FunctionSelector.t(), keyword()) ::
  {:ok, String.t() | nil, map()} | {:error, decode_error()}


      


Decodes an event, including handling parsing out data from topics.
Returns {:ok, function_name, args_map} on success, or {:error, reason} where
reason is one of the variants in decode_error/0.
Examples
iex> ABI.Event.decode_event(
...>   ~h[0x00000000000000000000000000000000000000000000000000000004a817c800],
...>   [
...>     ~h[0xddf252ad1be2c89b69c2b068fc378daa952ba7f163c4a11628f55a4df523b3ef],
...>     ~h[0x000000000000000000000000b2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
...>     ~h[0x0000000000000000000000007795126b3ae468f44c901287de98594198ce38ea]
...>   ],
...>   %ABI.FunctionSelector{
...>     function: "Transfer",
...>     types: [
...>       %{type: :address, name: "from", indexed: true},
...>       %{type: :address, name: "to", indexed: true},
...>       %{type: {:uint, 256}, name: "amount"},
...>     ]
...>   })
{:ok,
  "Transfer", %{
    "amount" => 20000000000,
    "from" => ~h[0xb2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
    "to" => ~h[0x7795126b3ae468f44c901287de98594198ce38ea]
}}

iex> ABI.Event.decode_event(
...>   ~h[0x00000000000000000000000000000000000000000000000000000004a817c800],
...>   [
...>     ~h[0x0000000000000000000000000000000000000000000000000000000000000001],
...>     ~h[0x000000000000000000000000b2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
...>     ~h[0x0000000000000000000000007795126b3ae468f44c901287de98594198ce38ea]
...>   ],
...>   %ABI.FunctionSelector{
...>     function: "Transfer",
...>     types: [
...>       %{type: :address, name: "from", indexed: true},
...>       %{type: :address, name: "to", indexed: true},
...>       %{type: {:uint, 256}, name: "amount"},
...>     ]
...>   })
{:error,
  {:event_signature_mismatch,
   %{
     expected: ~h[0xddf252ad1be2c89b69c2b068fc378daa952ba7f163c4a11628f55a4df523b3ef],
     got: ~h[0x0000000000000000000000000000000000000000000000000000000000000001]
   }}}

iex> ABI.Event.decode_event(
...>   ~h[0x00000000000000000000000000000000000000000000000000000004a817c800],
...>   [
...>     ~h[0x000000000000000000000000b2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
...>     ~h[0x0000000000000000000000007795126b3ae468f44c901287de98594198ce38ea]
...>   ],
...>   %ABI.FunctionSelector{
...>     function: "Transfer",
...>     types: [
...>       %{type: :address, name: "from", indexed: true},
...>       %{type: :address, name: "to", indexed: true},
...>       %{type: {:uint, 256}, name: "amount"},
...>     ]
...>   })
{:error, {:topics_length_mismatch, %{got: 2, expected: 3}}}

iex> ABI.Event.decode_event(
...>   ~h[0x00000000000000000000000000000000000000000000000000000004a817c800],
...>   [
...>     ~h[0x000000000000000000000000b2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
...>     ~h[0x0000000000000000000000007795126b3ae468f44c901287de98594198ce38ea]
...>   ],
...>   %ABI.FunctionSelector{
...>     function: "Transfer",
...>     types: [
...>       %{type: :address, name: "from", indexed: true},
...>       %{type: :address, name: "to", indexed: true},
...>       %{type: {:uint, 256}, name: "amount"},
...>     ]
...>   },
...>   check_event_signature: false
...> )
{:ok,
  "Transfer", %{
    "amount" => 20000000000,
    "from" => ~h[0xb2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
    "to" => ~h[0x7795126b3ae468f44c901287de98594198ce38ea]
}}
When the non-indexed payload bytes are truncated or wrongly typed, the underlying
decoder previously raised; the function now wraps that path and returns
{:error, {:malformed_data, msg}} with a human-readable description.
Inputs whose type map carries no :name at all — possible with hand-written
or partial ABI JSON, since Solidity always emits the key — are keyed by their
positional index as a string ("0", "1", …).

  



  
    
      
    
    
      encode_event_topics(function_selector, indexed_values)



        
          
        

    

  


  

      

          @spec encode_event_topics(ABI.FunctionSelector.t(), [any() | :any]) :: [
  topic_filter()
]


      


Builds an eth_getLogs topic filter list for indexed event arguments.
Pass indexed argument values in event order. Use :any for an unfiltered
indexed slot. Non-anonymous events include topics[0]; anonymous events
parsed from JSON ABI omit it.
Examples
iex> ABI.Event.encode_event_topics(
...>   %ABI.FunctionSelector{
...>     function: "Transfer",
...>     types: [
...>       %{type: :address, name: "from", indexed: true},
...>       %{type: :address, name: "to", indexed: true},
...>       %{type: {:uint, 256}, name: "amount"}
...>     ]
...>   },
...>   [~h[0xb2b7c1795f19fbc28fda77a95e59edbb8b3709c8], :any]
...> )
[
  ~h[0xddf252ad1be2c89b69c2b068fc378daa952ba7f163c4a11628f55a4df523b3ef],
  ~h[0x000000000000000000000000b2b7c1795f19fbc28fda77a95e59edbb8b3709c8],
  :any
]

  



  
    
      
    
    
      event_signature(function_selector)



        
          
        

    

  


  

      

          @spec event_signature(ABI.FunctionSelector.t()) :: binary()


      


Returns the signature of an event, i.e. the first item that appears
in an Ethereum log for this event.
Examples
iex> ABI.Event.event_signature(
...>   %ABI.FunctionSelector{
...>     function: "Transfer",
...>     types: [
...>       %{type: :address, name: "from", indexed: true},
...>       %{type: :address, name: "to", indexed: true},
...>       %{type: {:uint, 256}, name: "amount"},
...>     ]
...>   }
...> )
...> |> to_hex()
"0xddf252ad1be2c89b69c2b068fc378daa952ba7f163c4a11628f55a4df523b3ef"

  


        

      


  

    
ABI.FunctionSelector 
    



      
Module to help parse the ABI function signatures, e.g.
my_function(uint64, string[]).
API Functions
	Function	Arity	Description	Param Kinds
	encode	3	Render a FunctionSelector struct as its canonical Solidity signature string, optionally annotating indexed event params and parameter names.	function_selector: value, indexed: value, names: value
	decode_type	1	Parse a single Solidity type expression into the internal type representation. Useful for one-off type parsing without function-name framing.	single_type: value
	parse_specification_item	1	Parse a single ABI specification item (function, event, fallback, receive, error) from a decoded JSON ABI map into a FunctionSelector struct.	item: value
	decode_raw	1	Parse a comma-separated list of Solidity type names into a list of internal type representations, without function-name framing.	type_string: value
	decode	1	Parse a Solidity function or event signature string into a FunctionSelector struct exposing function name, parameter types, and (when present) named parameters.	signature: value


      


      
        Summary


  
    Types
  


    
      
        argument_type()

      


    


    
      
        function_type()

      


    


    
      
        state_mutability()

      


    


    
      
        t()

      


    


    
      
        type()

      


        A Solidity ABI type.



    





  
    Functions
  


    
      
        decode(signature)

      


        Decodes a function selector to a struct.



    


    
      
        decode_raw(type_string)

      


        Decodes the given type-string as a simple array of types.



    


    
      
        decode_type(single_type)

      


        Decodes the given type-string as a single type.



    


    
      
        encode(function_selector, indexed \\ false, names \\ false)

      


        Encodes a function call signature. If indexed=true, returns
the "indexed" keyword after indexed parameters.



    


    
      
        parse_specification_item(item)

      


        Parse a function selector, e.g. from an abi.json file.



    





      


      
        Types


        


  
    
      
    
    
      argument_type()



        
          
        

    

  


  

      

          @type argument_type() :: %{
  :type => type(),
  optional(:name) => String.t(),
  optional(:indexed) => boolean()
}


      



  



  
    
      
    
    
      function_type()



        
          
        

    

  


  

      

          @type function_type() ::
  :function | :constructor | :fallback | :receive | :error | :event


      



  



  
    
      
    
    
      state_mutability()



        
          
        

    

  


  

      

          @type state_mutability() :: :nonpayable | :pure | :view | :payable


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %ABI.FunctionSelector{
  function: String.t() | nil,
  function_type: function_type() | nil,
  returns: type() | [argument_type()] | :anonymous | nil,
  state_mutability: state_mutability() | nil,
  types: [argument_type()]
}


      



  



  
    
      
    
    
      type()



        
          
        

    

  


  

      

          @type type() ::
  {:uint, integer()}
  | :bool
  | :bytes
  | {:bytes, pos_integer()}
  | :string
  | :address
  | :function
  | {:int, integer()}
  | {:array, type()}
  | {:array, type(), non_neg_integer()}
  | {:tuple, [argument_type()]}


      


A Solidity ABI type.
Note that address payable is not a distinct variant. Solidity ABI
JSON only emits "address" for both address and address payable,
and the on-the-wire encoding is identical (20-byte left-padded). Payability
is a property of function state mutability (:payable in
state_mutability/0), not the address type itself, so both forms
collapse to :address here.

  


        

      

      
        Functions


        


  
    
      
    
    
      decode(signature)



        
          
        

    

  


  

      

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


      


Decodes a function selector to a struct.
Examples
iex> ABI.FunctionSelector.decode("bark(uint256,bool)")
%ABI.FunctionSelector{
  function: "bark",
  types: [
    %{type: {:uint, 256}},
    %{type: :bool}
  ]
}

iex> ABI.FunctionSelector.decode("bark(uint256 name, bool loud)")
%ABI.FunctionSelector{
  function: "bark",
  types: [
    %{type: {:uint, 256}, name: "name"},
    %{type: :bool, name: "loud"}
  ]
}

iex> ABI.FunctionSelector.decode("bark(uint256 name,bool indexed loud)")
%ABI.FunctionSelector{
  function: "bark",
  types: [
    %{type: {:uint, 256}, name: "name"},
    %{type: :bool, name: "loud", indexed: true}
  ]
}

iex> ABI.FunctionSelector.decode("(uint256,bool)")
%ABI.FunctionSelector{
  function: nil,
  types: [
    %{type: {:uint, 256}},
    %{type: :bool}
  ]
}

iex> ABI.FunctionSelector.decode("growl(uint,address,string[])")
%ABI.FunctionSelector{
  function: "growl",
  types: [
    %{type: {:uint, 256}},
    %{type: :address},
    %{type: {:array, :string}}
  ]
}

iex> ABI.FunctionSelector.decode("rollover()")
%ABI.FunctionSelector{
  function: "rollover",
  types: []
}

iex> ABI.FunctionSelector.decode("do_playDead3()")
%ABI.FunctionSelector{
  function: "do_playDead3",
  types: []
}

iex> ABI.FunctionSelector.decode("pet(address[])")
%ABI.FunctionSelector{
  function: "pet",
  types: [
    %{type: {:array, :address}}
  ]
}

iex> ABI.FunctionSelector.decode("paw(string[2])")
%ABI.FunctionSelector{
  function: "paw",
  types: [
    %{type: {:array, :string, 2}}
  ]
}

iex> ABI.FunctionSelector.decode("scram(uint256[])")
%ABI.FunctionSelector{
  function: "scram",
  types: [
    %{type: {:array, {:uint, 256}}}
  ]
}

iex> ABI.FunctionSelector.decode("shake((string))")
%ABI.FunctionSelector{
  function: "shake",
  types: [
    %{type: {:tuple, [%{type: :string}]}}
  ]
}

  



  
    
      
    
    
      decode_raw(type_string)



        
          
        

    

  


  

      

          @spec decode_raw(String.t()) :: [type()]


      


Decodes the given type-string as a simple array of types.
Examples
iex> ABI.FunctionSelector.decode_raw("string,uint256")
[:string, {:uint, 256}]

iex> ABI.FunctionSelector.decode_raw("")
[]

  



  
    
      
    
    
      decode_type(single_type)



        
          
        

    

  


  

      

          @spec decode_type(String.t()) :: type()


      


Decodes the given type-string as a single type.
Examples
iex> ABI.FunctionSelector.decode_type("uint256")
{:uint, 256}

iex> ABI.FunctionSelector.decode_type("(bool,address)")
{:tuple, [%{type: :bool}, %{type: :address}]}

iex> ABI.FunctionSelector.decode_type("address[][3]")
{:array, {:array, :address}, 3}

  



    

    

  
    
      
    
    
      encode(function_selector, indexed \\ false, names \\ false)



        
          
        

    

  


  

      

          @spec encode(t(), boolean(), boolean()) :: String.t()


      


Encodes a function call signature. If indexed=true, returns
the "indexed" keyword after indexed parameters.
Example
iex> ABI.FunctionSelector.encode(%ABI.FunctionSelector{
...>   function: "bark",
...>   types: [
...>     %{type: {:uint, 256}},
...>     %{type: :bool, indexed: true},
...>     %{type: {:array, :string}},
...>     %{type: {:array, :string, 3}},
...>     %{type: {:tuple, [%{type: {:uint, 256}}, %{type: :bool}]}}
...>   ]
...> })
"bark(uint256,bool,string[],string[3],(uint256,bool))"

iex> ABI.FunctionSelector.encode(%ABI.FunctionSelector{
...>   function: "bark",
...>   types: [
...>     %{type: {:uint, 256}},
...>     %{type: :bool, indexed: true},
...>     %{type: {:array, :string}},
...>     %{type: {:array, :string, 3}},
...>     %{type: {:tuple, [%{type: {:uint, 256}}, %{type: :bool}]}}
...>   ]
...> }, true)
"bark(uint256,bool indexed,string[],string[3],(uint256,bool))"

iex> ABI.FunctionSelector.encode(%ABI.FunctionSelector{
...>   function: "bark",
...>   types: [
...>     %{type: {:uint, 256}},
...>     %{type: :bool, indexed: true},
...>     %{type: {:array, :string}},
...>     %{type: {:array, :string, 3}},
...>     %{type: {:tuple, [%{type: {:uint, 256}}, %{type: :bool}]}}
...>   ]
...> }, true, true)
"bark(uint256 var0,bool indexed var1,string[] var2,string[3] var3,(uint256,bool) var4)"

iex> ABI.FunctionSelector.encode(%ABI.FunctionSelector{
...>   function: "bark",
...>   types: [
...>     %{type: {:uint, 256}},
...>     %{type: :bool, indexed: true},
...>     %{type: {:array, :string}},
...>     %{type: {:array, :string, 3}},
...>     %{type: {:tuple, [%{type: {:uint, 256}}, %{type: :bool}]}}
...>   ]
...> }, false, true)
"bark(uint256 var0,bool var1,string[] var2,string[3] var3,(uint256,bool) var4)"

iex> ABI.FunctionSelector.encode(%ABI.FunctionSelector{
...>   function: "bark",
...>   types: [
...>     %{type: {:uint, 256}, name: "a"},
...>     %{type: :bool, indexed: true, name: "b"},
...>     %{type: {:array, :string}, name: "c"},
...>     %{type: {:array, :string, 3}, name: "d"},
...>     %{type: {:tuple, [%{type: {:uint, 256}}, %{type: :bool}]}, name: "e"}
...>   ]
...> }, false, true)
"bark(uint256 a,bool b,string[] c,string[3] d,(uint256,bool) e)"

  



  
    
      
    
    
      parse_specification_item(item)



        
          
        

    

  


  

      

          @spec parse_specification_item(map()) :: t()


      


Parse a function selector, e.g. from an abi.json file.
Examples
iex> ABI.FunctionSelector.parse_specification_item(%{"type" => "function", "name" => "fun", "inputs" => [%{"name" => "a", "type" => "uint96", "internalType" => "uint96"}]})
%ABI.FunctionSelector{
  function: "fun",
  function_type: :function,
  types: [%{type: {:uint, 96}, name: "a"}],
  returns: nil
}

iex> ABI.FunctionSelector.parse_specification_item(%{"type" => "function", "name" => "fun", "inputs" => [%{"name" => "s", "type" => "tuple", "internalType" => "tuple", "components" => [%{"name" => "a", "type" => "uint256", "internalType" => "uint256"},%{"name" => "b", "type" => "address", "internalType" => "address"},%{"name" => "c", "type" => "bytes", "internalType" => "bytes"}]},%{"name" => "d", "type" => "uint256", "internalType" => "uint256"}],"outputs" => [%{"name" => "", "type" => "bytes", "internalType" => "bytes"}],"stateMutability" => "view"})
%ABI.FunctionSelector{
  function: "fun",
  function_type: :function,
  state_mutability: :view,
  types: [
    %{
      type:
        {:tuple, [
          %{type: {:uint, 256}, name: "a"},
          %{type: :address, name: "b"},
          %{type: :bytes, name: "c"}
        ]},
        name: "s"
    }, %{
      type: {:uint, 256},
      name: "d"
    }
  ],
  returns: [%{name: "", type: :bytes}],
}

iex> ABI.FunctionSelector.parse_specification_item(%{"type" => "function", "name" => "fun", "inputs" => [%{"name" => "s", "type" => "tuple", "internalType" => "struct Contract.Struct", "components" => [%{"name" => "a", "type" => "uint256", "internalType" => "uint256"},%{"name" => "b", "type" => "address", "internalType" => "address"},%{"name" => "c", "type" => "bytes", "internalType" => "bytes"}]},%{"name" => "d", "type" => "uint256", "internalType" => "uint256"}],"outputs" => [%{"name" => "", "type" => "bytes", "internalType" => "bytes"}],"stateMutability" => "pure"})
%ABI.FunctionSelector{
  function: "fun",
  function_type: :function,
  state_mutability: :pure,
  types: [
    %{
      type:
        {:tuple, [
          %{type: {:uint, 256}, name: "a"},
          %{type: :address, name: "b"},
          %{type: :bytes, name: "c"}
        ]},
        name: "s"
    }, %{
      type: {:uint, 256},
      name: "d"
    }
  ],
  returns: [%{name: "", type: :bytes}],
}

iex> ABI.FunctionSelector.parse_specification_item(%{"type" => "function", "name" => "fun", "inputs" => [%{"name" => "s", "type" => "tuple", "internalType" => "struct Contract.Struct", "components" => [%{"name" => "a", "type" => "uint256", "internalType" => "uint256"},%{"type" => "address", "internalType" => "address"},%{"name" => "c", "type" => "bytes", "internalType" => "bytes"}]},%{"name" => "d", "type" => "uint256", "internalType" => "uint256"}],"outputs" => [%{"name" => "", "type" => "bytes", "internalType" => "bytes"}],"stateMutability" => "payable"})
%ABI.FunctionSelector{
  function: "fun",
  function_type: :function,
  state_mutability: :payable,
  types: [
    %{
      type:
        {:tuple, [
          %{type: {:uint, 256}, name: "a"},
          %{type: :address},
          %{type: :bytes, name: "c"}
        ]},
        name: "s"
    }, %{
      type: {:uint, 256},
      name: "d"
    }
  ],
  returns: [%{name: "", type: :bytes}],
}

iex> ABI.FunctionSelector.parse_specification_item(%{"type" => "fallback"})
%ABI.FunctionSelector{
  function: nil,
  function_type: :fallback,
  types: [],
  returns: nil
}

iex> ABI.FunctionSelector.parse_specification_item(%{"type" => "receive"})
%ABI.FunctionSelector{
  function: nil,
  function_type: :receive,
  types: [],
  returns: nil
}

iex> ABI.FunctionSelector.parse_specification_item(%{"inputs" => [%{"internalType" => "address[]", "name" => "xs", "type" => "address[]"}, %{"internalType" => "bytes[]", "name" => "ys", "type" => "bytes[]"}, %{"components" => [%{"internalType" => "enum Z", "name" => "za", "type" => "uint8"}, %{"internalType" => "enum Z", "name" => "zb", "type" => "uint8"}], "internalType" => "struct Z.Z[]", "name" => "zs", "type" => "tuple[]"}, %{"internalType" => "bytes[]", "name" => "zz", "type" => "bytes[]"}], "name" => "go", "outputs" => [%{"internalType" => "bytes[]", "name" => "", "type" => "bytes[]"}], "stateMutability" => "nonpayable", "type" => "function"})
%ABI.FunctionSelector{
  function: "go",
  function_type: :function,
  state_mutability: :nonpayable,
  types: [
    %{name: "xs", type: {:array, :address}},
    %{name: "ys", type: {:array, :bytes}},
    %{
      name: "zs",
      type:
        {:array,
         {:tuple,
          [%{name: "za", type: {:uint, 8}}, %{name: "zb", type: {:uint, 8}}]}}
    },
    %{name: "zz", type: {:array, :bytes}}
  ],
  returns: [%{name: "", type: {:array, :bytes}}]
}

iex> ABI.FunctionSelector.parse_specification_item(%{"anonymous" => false, "inputs" => [%{"indexed" => true, "internalType" => "address", "name" => "z0", "type" => "address"}, %{"indexed" => true, "internalType" => "address", "name" => "z1", "type" => "address"}, %{"indexed" => false, "internalType" => "address", "name" => "z2", "type" => "address"}, %{"indexed" => false, "internalType" => "bytes32", "name" => "z3", "type" => "bytes32"}], "name" => "z4", "type" => "event"})
%ABI.FunctionSelector{
  function: "z4",
  function_type: :event,
  state_mutability: nil,
  types: [
    %{name: "z0", type: :address, indexed: true},
    %{name: "z1", type: :address, indexed: true},
    %{name: "z2", type: :address, indexed: false},
    %{name: "z3", type: {:bytes, 32}, indexed: false}
  ],
  returns: nil
}

iex> ABI.FunctionSelector.parse_specification_item(%{"inputs" => [], "name" => "Abc", "type" => "error"})
%ABI.FunctionSelector{function: "Abc", function_type: :error, state_mutability: nil, types: [], returns: nil}

  


        

      


  

    
ABI.Math 
    



      
Helper functions for ABI's math functions.
API Functions
	Function	Arity	Description	Param Kinds
	unpad	3	Inverse of pad/4. Reads size_in_bytes of content out of data, skipping 32-byte-slot padding on the matching side.	data: value, size_in_bytes: value, padding_direction: value
	pad	4	Pad a binary up to the next 32-byte ABI word boundary, with side and fill byte chosen by argument.	bin: value, size_in_bytes: value, direction: value, opts: value
	kec	1	Compute the keccak-256 hash of a binary input. The hash function used throughout Ethereum and the ABI spec for selector and event-topic derivation.	data: value
	mod	2	Compute integer modulo with sign-aware behavior, returning a non-negative result for negative dividends.	x: value, n: value


      


      
        Summary


  
    Functions
  


    
      
        kec(data)

      


        Returns the keccak sha256 of a given input.



    


    
      
        mod(x, n)

      


        Simple function to compute modulo function to work on integers of any sign.



    


    
      
        pad(bin, size_in_bytes, direction, opts \\ [])

      


        Pads a binary up to the next 32-byte ABI word boundary.



    


    
      
        unpad(data, size_in_bytes, padding_direction)

      


        Inverse of pad/4. Reads size_in_bytes of content out of data,
skipping 32-byte-slot padding on the side matching padding_direction
(:left for left-padded types like address, :right for right-padded
types like bytes<M> and string). Returns {value, rest}, where
rest is whatever follows the padded word in data.



    





      


      
        Functions


        


  
    
      
    
    
      kec(data)



        
          
        

    

  


  

      

          @spec kec(binary()) :: binary()


      


Returns the keccak sha256 of a given input.
Examples
iex> ABI.Math.kec("hello world")
<<71, 23, 50, 133, 168, 215, 52, 30, 94, 151, 47, 198, 119, 40, 99,
  132, 248, 2, 248, 239, 66, 165, 236, 95, 3, 187, 250, 37, 76, 176,
  31, 173>>

iex> ABI.Math.kec(<<0x01, 0x02, 0x03>>)
<<241, 136, 94, 218, 84, 183, 160, 83, 49, 140, 212, 30, 32, 147, 34,
  13, 171, 21, 214, 83, 129, 177, 21, 122, 54, 51, 168, 59, 253, 92,
  146, 57>>

  



  
    
      
    
    
      mod(x, n)



        
          
        

    

  


  

      

          @spec mod(integer(), pos_integer()) :: non_neg_integer()


      


Simple function to compute modulo function to work on integers of any sign.
Examples
iex> ABI.Math.mod(5, 2)
1

iex> ABI.Math.mod(-5, 1337)
1332

iex> ABI.Math.mod(1337 + 5, 1337)
5

iex> ABI.Math.mod(0, 1337)
0

iex> ABI.Math.mod(-7, 5)
3

iex> ABI.Math.mod(-1338, 1337)
1336

  



    

  
    
      
    
    
      pad(bin, size_in_bytes, direction, opts \\ [])



        
          
        

    

  


  

      

          @spec pad(binary(), non_neg_integer(), :left | :right, keyword()) :: binary()


      


Pads a binary up to the next 32-byte ABI word boundary.
size_in_bytes is the logical field width used to compute the word
boundary — not necessarily byte_size(bin). The output is always rounded
up from size_in_bytes to a 32-byte multiple. bin may be shorter than
size_in_bytes (callers like encode_int/encode_uint pass a target
slot size and let padding absorb the difference); encode_bytes passes
byte_size(bin) directly.
direction is :left for left-aligned types like uint/int/address,
:right for right-padded types like bytes<M> and string. Pass
fill_byte: <<0xFF>> for signed sign-extension; defaults to <<0x00>>.
Examples
iex> ABI.Math.pad(<<1, 2, 3>>, 3, :left)
<<0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
  0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 3>>

iex> ABI.Math.pad(<<1, 2, 3>>, 3, :right)
<<1, 2, 3, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
  0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0>>

  



  
    
      
    
    
      unpad(data, size_in_bytes, padding_direction)



        
          
        

    

  


  

      

          @spec unpad(binary(), non_neg_integer(), :left | :right) :: {binary(), binary()}


      


Inverse of pad/4. Reads size_in_bytes of content out of data,
skipping 32-byte-slot padding on the side matching padding_direction
(:left for left-padded types like address, :right for right-padded
types like bytes<M> and string). Returns {value, rest}, where
rest is whatever follows the padded word in data.
Examples
iex> ABI.Math.unpad(
...>   <<0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
...>     0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 3>>,
...>   3,
...>   :left
...> )
{<<1, 2, 3>>, <<>>}

iex> ABI.Math.unpad(
...>   <<1, 2, 3, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
...>     0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
...>     9, 9>>,
...>   3,
...>   :right
...> )
{<<1, 2, 3>>, <<9, 9>>}

  


        

      


  

    
ABI.TypeDecoder 
    



      
ABI.TypeDecoder is responsible for decoding types to the format
expected by Solidity. We generally take a function selector and binary
data and decode that into the original arguments according to the
specification.
API Functions
	Function	Arity	Description	Param Kinds
	decode_bytes	3	Read size_in_bytes of content from a 32-byte-aligned ABI word, skipping padding on the matching side. Used to extract address, uint/int, bytes<M>, and string payloads from their slots.	data: value, size_in_bytes: value, padding_direction: value
	tuple_value	3	Combine a list of ABI argument types with decoded element values, returning either a tuple or, when decode_structs is enabled and every type carries a non-empty :name, a map keyed by snake_case atom field names.	types: value, elements: value, decode_structs: value
	decode_raw	3	Decode an ABI-encoded payload directly against an explicit type list, without consulting a FunctionSelector.	encoded_data: value, types: value, opts: value
	decode	3	Decode an ABI-encoded payload into a list of values, using a FunctionSelector to drive type interpretation.	encoded_data: value, function_selector: value, opts: value


      


      
        Summary


  
    Functions
  


    
      
        decode(encoded_data, function_selector, opts \\ [])

      


        Decodes the given data based on the function selector.



    


    
      
        decode_bytes(data, size_in_bytes, padding_direction)

      


        Reads size_in_bytes of content out of data, skipping the 32-byte-slot
padding on whichever side matches padding_direction (:left for
left-padded types like address and uint/int, :right for
right-padded types like bytes<M> and string). Returns {value, rest}.



    


    
      
        decode_raw(encoded_data, types, opts \\ [])

      


        Similar to ABI.TypeDecoder.decode/2 except accepts a list of types instead
of a function selector.



    


    
      
        tuple_value(types, elements, decode_structs)

      


        Combines a list of ABI argument types with a list of decoded element values
into either a tuple or (when decode_structs is true and every type carries
a non-empty :name) a map keyed by the existing snake_case atom for each
field name.



    





      


      
        Functions


        


    

  
    
      
    
    
      decode(encoded_data, function_selector, opts \\ [])



        
          
        

    

  


  

      

          @spec decode(binary(), ABI.FunctionSelector.t(), keyword()) :: [any()]


      


Decodes the given data based on the function selector.
Note, we don't currently try to guess the function name?
Examples
iex> "00000000000000000000000000000000000000000000000000000000000000450000000000000000000000000000000000000000000000000000000000000001"
...> |> Base.decode16!(case: :lower)
...> |> ABI.TypeDecoder.decode(
...>      %ABI.FunctionSelector{
...>        function: "baz",
...>        types: [
...>          %{type: {:uint, 32}},
...>          %{type: :bool}
...>        ],
...>        returns: :bool
...>      }
...>    )
[69, true]

iex> "000000000000000000000000000000000000000000000000000000000000000b68656c6c6f20776f726c64000000000000000000000000000000000000000000"
...> |> Base.decode16!(case: :lower)
...> |> ABI.TypeDecoder.decode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: :string}
...>        ]
...>      }
...>    )
["hello world"]

iex> "00000000000000000000000000000000000000000000000000000000000000110000000000000000000000000000000000000000000000000000000000000001"
...> |> Base.decode16!(case: :lower)
...> |> ABI.TypeDecoder.decode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:tuple, [%{type: {:uint, 32}, name: "a"}, %{type: :bool, name: "b"}]}}
...>        ]
...>      }
...>    )
[{17, true}]

iex> "00000000000000000000000000000000000000000000000000000000000000110000000000000000000000000000000000000000000000000000000000000001"
...> |> Base.decode16!(case: :lower)
...> |> ABI.TypeDecoder.decode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:tuple, [%{type: {:uint, 32}, name: "a"}, %{type: :bool, name: "b"}]}}
...>        ]
...>      },
...>      decode_structs: true
...>    )
[%{a: 17, b: true}]

iex> "00000000000000000000000000000000000000000000000000000000000000110000000000000000000000000000000000000000000000000000000000000001"
...> |> Base.decode16!(case: :lower)
...> |> ABI.TypeDecoder.decode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:tuple, [%{type: {:uint, 32}}, %{type: :bool}]}}
...>        ]
...>      }
...>    )
[{17, true}]

iex> "00000000000000000000000000000000000000000000000000000000000000110000000000000000000000000000000000000000000000000000000000000001"
...> |> Base.decode16!(case: :lower)
...> |> ABI.TypeDecoder.decode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:array, {:uint, 32}, 2}}
...>        ]
...>      }
...>    )
[[17, 1]]

iex> "000000000000000000000000000000000000000000000000000000000000000200000000000000000000000000000000000000000000000000000000000000110000000000000000000000000000000000000000000000000000000000000001"
...> |> Base.decode16!(case: :lower)
...> |> ABI.TypeDecoder.decode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:array, {:uint, 32}}}
...>        ]
...>      }
...>    )
[[17, 1]]

iex> "0000000000000000000000000000000000000000000000000000000000000011000000000000000000000000000000000000000000000000000000000000000100000000000000000000000000000000000000000000000000000000000000011020000000000000000000000000000000000000000000000000000000000000"
...> |> Base.decode16!(case: :lower)
...> |> ABI.TypeDecoder.decode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:array, {:uint, 32}, 2}},
...>          %{type: :bool},
...>          %{type: {:bytes, 2}}
...>        ]
...>      }
...>    )
[[17, 1], true, <<16, 32>>]

iex> "000000000000000000000000000000000000000000000000000000000000004000000000000000000000000000000000000000000000000000000000000000010000000000000000000000000000000000000000000000000000000000000007617765736f6d6500000000000000000000000000000000000000000000000000"
...> |> Base.decode16!(case: :lower)
...> |> ABI.TypeDecoder.decode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:tuple, [%{type: :string}, %{type: :bool}]}}
...>        ]
...>      }
...>    )
[{"awesome", true}]

iex> "00000000000000000000000000000000000000000000000000000000000000200000000000000000000000000000000000000000000000000000000000000000"
...> |> Base.decode16!(case: :lower)
...> |> ABI.TypeDecoder.decode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:tuple, [%{type: {:array, :address}}]}}
...>        ]
...>      }
...>    )
[{[]}]

iex> "00000000000000000000000000000000000000000000000000000000000000400000000000000000000000000000000000000000000000000000000000000080000000000000000000000000000000000000000000000000000000000000000c556e617574686f72697a656400000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000002000000000000000000000000204a2bf2ff0a4eaf1890c8d8679eaa446fb852c4000000000000000000000000861d9af488d5fa485bb08ab6912fff4f7450849a"
...> |> Base.decode16!(case: :lower)
...> |> ABI.TypeDecoder.decode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [%{type: {:tuple,[
...>          %{type: :string},
...>          %{type: {:array, {:uint, 256}}}
...>        ]}}]
...>      }
...>    )
[{
  "Unauthorized",
  [
    184341788326688649239867304918349890235378717380,
    765664983403968947098136133435535343021479462042,
  ]
}]

iex> "000000000000000000000000000000000000000000000000000000000000002000000000000000000000000000000000000000000000000000000000000000034241540000000000000000000000000000000000000000000000000000000000"
...> |> Base.decode16!(case: :lower)
...> |> ABI.TypeDecoder.decode(
...>      %ABI.FunctionSelector{
...>        function: "price",
...>        types: [
...>          %{type: :string}
...>        ],
...>        returns: {:uint, 256}
...>      }
...>    )
["BAT"]

  



  
    
      
    
    
      decode_bytes(data, size_in_bytes, padding_direction)



        
          
        

    

  


  

      

          @spec decode_bytes(binary(), integer(), atom()) :: {binary(), binary()}


      


Reads size_in_bytes of content out of data, skipping the 32-byte-slot
padding on whichever side matches padding_direction (:left for
left-padded types like address and uint/int, :right for
right-padded types like bytes<M> and string). Returns {value, rest}.

  



    

  
    
      
    
    
      decode_raw(encoded_data, types, opts \\ [])



        
          
        

    

  


  

      

          @spec decode_raw(binary(), [ABI.FunctionSelector.argument_type()], keyword()) :: [
  any()
]


      


Similar to ABI.TypeDecoder.decode/2 except accepts a list of types instead
of a function selector.
Examples
iex> "000000000000000000000000000000000000000000000000000000000000004000000000000000000000000000000000000000000000000000000000000000010000000000000000000000000000000000000000000000000000000000000007617765736f6d6500000000000000000000000000000000000000000000000000"
...> |> Base.decode16!(case: :lower)
...> |> ABI.TypeDecoder.decode_raw([%{type: {:tuple, [%{type: :string}, %{type: :bool}]}}])
[{"awesome", true}]

  



  
    
      
    
    
      tuple_value(types, elements, decode_structs)



        
          
        

    

  


  

      

          @spec tuple_value([ABI.FunctionSelector.argument_type()], [any()], boolean()) ::
  map() | tuple()


      


Combines a list of ABI argument types with a list of decoded element values
into either a tuple or (when decode_structs is true and every type carries
a non-empty :name) a map keyed by the existing snake_case atom for each
field name.
Field-name atoms must already exist in the VM atom table — decode_structs: true calls String.to_existing_atom/1 on Macro.underscore(name) and
raises ArgumentError if the atom has not been interned. This bounds atom
creation to the set of field names the caller has explicitly referenced in
their code, closing a DoS surface for consumers that ingest ABIs from
arbitrary sources.
Used internally by decode_type({:tuple, types}, ...) to render the
second-pass result; exposed because event-log decoding in ABI.Event
reuses the same shape.

  


        

      


  

    
ABI.TypeEncoder 
    



      
ABI.TypeEncoder is responsible for encoding types to the format
expected by Solidity. We generally take a function selector and an
array of data and encode that array according to the specification.
API Functions
	Function	Arity	Description	Param Kinds
	encode_packed	2	Encodes values using Solidity's non-standard packed mode (abi.encodePacked) — types <32 bytes concatenated tight, dynamic types in-place without length prefix, array elements padded to 32 bytes.	data: value, types: value
	encode_raw	2	Encode a list of values directly against an explicit type list, without prepending a method-id selector. Used for return values, event data, or pre-routed calldata payloads.	data: value, types: value
	encode	2	Encode a list of values into ABI calldata using the given FunctionSelector, prefixing the 4-byte selector when the function name is set.	data: value, function_selector: value


      


      
        Summary


  
    Functions
  


    
      
        encode(data, function_selector)

      


        Encodes the given data based on the function selector.



    


    
      
        encode_packed(data, types)

      


        Encodes a list of values using Solidity's
non-standard packed mode.



    


    
      
        encode_raw(data, types)

      


        Simiar to ABI.TypeEncoder.encode/2 except we accept
an array of types instead of a function selector. We also
do not pre-pend the method id.



    





      


      
        Functions


        


  
    
      
    
    
      encode(data, function_selector)



        
          
        

    

  


  

      

          @spec encode([any()], ABI.FunctionSelector.t()) :: binary()


      


Encodes the given data based on the function selector.
Examples
iex> [69, true]
...> |> ABI.TypeEncoder.encode(
...>      %ABI.FunctionSelector{
...>        function: "baz",
...>        types: [
...>          %{type: {:uint, 32}},
...>          %{type: :bool}
...>        ],
...>        returns: :bool
...>      }
...>    )
...> |> Base.encode16(case: :lower)
"cdcd77c000000000000000000000000000000000000000000000000000000000000000450000000000000000000000000000000000000000000000000000000000000001"

iex> ["BAT"]
...> |> ABI.TypeEncoder.encode(
...>      %ABI.FunctionSelector{
...>        function: "price",
...>        types: [
...>          %{type: :string}
...>        ],
...>        returns: {:uint, 256}
...>      }
...>    )
...> |> Base.encode16(case: :lower)
"fe2c6198000000000000000000000000000000000000000000000000000000000000002000000000000000000000000000000000000000000000000000000000000000034241540000000000000000000000000000000000000000000000000000000000"


iex> [Base.decode16!("ffffffffffffffffffffffffffffffffffffffff", case: :lower)]
...> |> ABI.TypeEncoder.encode(
...>      %ABI.FunctionSelector{
...>        function: "price",
...>        types: [
...>          %{type: :address}
...>        ]
...>      }
...>    )
...> |> Base.encode16(case: :lower)
"aea91078000000000000000000000000ffffffffffffffffffffffffffffffffffffffff"

iex> [1]
...> |> ABI.TypeEncoder.encode(
...>      %ABI.FunctionSelector{
...>        function: "price",
...>        types: [
...>          %{type: :address}
...>        ]
...>      }
...>    )
...> |> Base.encode16(case: :lower)
"aea910780000000000000000000000000000000000000000000000000000000000000001"

iex> ["hello world"]
...> |> ABI.TypeEncoder.encode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: :string},
...>        ]
...>      }
...>    )
...> |> Base.encode16(case: :lower)
"000000000000000000000000000000000000000000000000000000000000000b68656c6c6f20776f726c64000000000000000000000000000000000000000000"

iex> [{{0x11, 0x22}, "hello world"}]
...> |> ABI.TypeEncoder.encode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:tuple, [
...>            %{type: {:tuple, [%{type: {:uint, 256}},%{type: {:uint, 256}}]}},
...>            %{type: :string},
...>          ]}}
...>        ]
...>      }
...>    )
...> |> Base.encode16(case: :lower)
"000000000000000000000000000000000000000000000000000000000000001100000000000000000000000000000000000000000000000000000000000000220000000000000000000000000000000000000000000000000000000000000060000000000000000000000000000000000000000000000000000000000000000b68656c6c6f20776f726c64000000000000000000000000000000000000000000"

iex> [{"awesome", true}]
...> |> ABI.TypeEncoder.encode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:tuple, [%{type: :string}, %{type: :bool}]}}
...>        ]
...>      }
...>    )
...> |> Base.encode16(case: :lower)
"000000000000000000000000000000000000000000000000000000000000004000000000000000000000000000000000000000000000000000000000000000010000000000000000000000000000000000000000000000000000000000000007617765736f6d6500000000000000000000000000000000000000000000000000"

iex> [{17, true, <<32, 64>>}]
...> |> ABI.TypeEncoder.encode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:tuple, [%{type: {:uint, 32}}, %{type: :bool}, %{type: {:bytes, 2}}]}}
...>        ]
...>      }
...>    )
...> |> Base.encode16(case: :lower)
"000000000000000000000000000000000000000000000000000000000000001100000000000000000000000000000000000000000000000000000000000000012040000000000000000000000000000000000000000000000000000000000000"

iex> [[17, 1]]
...> |> ABI.TypeEncoder.encode(
...>      %ABI.FunctionSelector{
...>        function: "baz",
...>        types: [
...>          %{type: {:array, {:uint, 32}, 2}}
...>        ]
...>      }
...>    )
...> |> Base.encode16(case: :lower)
"3d0ec53300000000000000000000000000000000000000000000000000000000000000110000000000000000000000000000000000000000000000000000000000000001"

iex> [[17, 1], true]
...> |> ABI.TypeEncoder.encode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:array, {:uint, 32}, 2}},
...>          %{type: :bool}
...>        ]
...>      }
...>    )
...> |> Base.encode16(case: :lower)
"000000000000000000000000000000000000000000000000000000000000001100000000000000000000000000000000000000000000000000000000000000010000000000000000000000000000000000000000000000000000000000000001"

iex> [[17, 1]]
...> |> ABI.TypeEncoder.encode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:array, {:uint, 32}}}
...>        ]
...>      }
...>    )
...> |> Base.encode16(case: :lower)
"000000000000000000000000000000000000000000000000000000000000000200000000000000000000000000000000000000000000000000000000000000110000000000000000000000000000000000000000000000000000000000000001"

iex> [
...>   <<1::160>>,
...>   <<2::160>>,
...>   <<3::256>>,
...>   {
...>     4,
...>     <<5::160>>,
...>     <<6>>,
...>     <<7::512>>,
...>     8
...>   },
...>   9,
...>   <<0xa::256>>,
...>   <<0xb::256>>
...> ]
...> |> ABI.TypeEncoder.encode(
...>   %ABI.FunctionSelector{
...>     function: "test",
...>     function_type: :function,
...>     state_mutability: :nonpayable,
...>     types: [
...>       %{name: "a", type: :address},
...>       %{name: "b", type: :address},
...>       %{name: "c", type: {:bytes, 32}},
...>       %{
...>         name: "d",
...>         type:
...>           {:tuple,
...>            [
...>              %{name: "e", type: {:uint, 96}},
...>              %{name: "f", type: :address},
...>              %{name: "g", type: :bytes},
...>              %{name: "h", type: :bytes},
...>              %{name: "i", type: {:uint, 256}}
...>            ]}
...>       },
...>       %{name: "j", type: {:uint, 8}},
...>       %{name: "k", type: {:bytes, 32}},
...>       %{name: "l", type: {:bytes, 32}}
...>     ],
...>     returns: [%{name: "", type: :bytes}]
...>   }
...> )
...> |> Base.encode16(case: :lower)
"19c9d90a00000000000000000000000000000000000000000000000000000000000000010000000000000000000000000000000000000000000000000000000000000002000000000000000000000000000000000000000000000000000000000000000300000000000000000000000000000000000000000000000000000000000000e00000000000000000000000000000000000000000000000000000000000000009000000000000000000000000000000000000000000000000000000000000000a000000000000000000000000000000000000000000000000000000000000000b0000000000000000000000000000000000000000000000000000000000000004000000000000000000000000000000000000000000000000000000000000000500000000000000000000000000000000000000000000000000000000000000a000000000000000000000000000000000000000000000000000000000000000e0000000000000000000000000000000000000000000000000000000000000000800000000000000000000000000000000000000000000000000000000000000010600000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000004000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000007"

iex> [%{x: 42, flag: true}]
...> |> ABI.TypeEncoder.encode(
...>      %ABI.FunctionSelector{
...>        function: nil,
...>        types: [
...>          %{type: {:tuple, [
...>            %{name: "x", type: {:uint, 32}},
...>            %{name: "flag", type: :bool}
...>          ]}}
...>        ]
...>      }
...>    )
...> |> Base.encode16(case: :lower)
"000000000000000000000000000000000000000000000000000000000000002a0000000000000000000000000000000000000000000000000000000000000001"

iex> [-255]
...> |> ABI.TypeEncoder.encode(%ABI.FunctionSelector{function: nil, types: [%{type: {:int, 16}}]})
...> |> Base.encode16(case: :lower)
"ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff01"

  



  
    
      
    
    
      encode_packed(data, types)



        
          
        

    

  


  

      

          @spec encode_packed([any()], [ABI.FunctionSelector.argument_type()]) :: binary()


      


Encodes a list of values using Solidity's
non-standard packed mode.
Used primarily for keccak256(abi.encodePacked(...)) Merkle leaves and
signature schemes; never used for actual function calls (the spec defines
no decoding function — encoding is ambiguous with multiple dynamic args).
Tuple/struct values and nested arrays raise ArgumentError — Solidity's
spec does not define their packed encoding.
Examples
iex> ABI.TypeEncoder.encode_packed(
...>   [-1, <<0x42>>, 3, "Hello, world!"],
...>   [
...>     %{type: {:int, 16}},
...>     %{type: {:bytes, 1}},
...>     %{type: {:uint, 16}},
...>     %{type: :string}
...>   ]
...> ) |> Base.encode16(case: :lower)
"ffff42000348656c6c6f2c20776f726c6421"

  



  
    
      
    
    
      encode_raw(data, types)



        
          
        

    

  


  

      

          @spec encode_raw([any()], [ABI.FunctionSelector.argument_type()]) :: binary()


      


Simiar to ABI.TypeEncoder.encode/2 except we accept
an array of types instead of a function selector. We also
do not pre-pend the method id.
Examples
iex> [{"awesome", true}]
...> |> ABI.TypeEncoder.encode_raw([%{type: {:tuple, [%{type: :string}, %{type: :bool}]}}])
...> |> Base.encode16(case: :lower)
"000000000000000000000000000000000000000000000000000000000000004000000000000000000000000000000000000000000000000000000000000000010000000000000000000000000000000000000000000000000000000000000007617765736f6d6500000000000000000000000000000000000000000000000000"

  


        

      


  

    
mix hieroglyph.manifest 
    



      
Generates a static api_manifest.json from the library's descripex annotations.
The manifest is a JSON-serializable representation of every public function
in the library — params, return types, errors, specs, and descriptions.
Suitable for downstream codegen (cartouche-generated contract bindings),
agent discovery, validators, and CI contract-stability diffs across
hieroglyph version bumps.
mix hieroglyph.manifest
mix hieroglyph.manifest path/to/output.json
mix hieroglyph.manifest --check
mix hieroglyph.manifest --check path/to/output.json
--check regenerates the manifest in memory and compares it against the
committed file, ignoring only generated_at. Exits non-zero with a
readable diff when they differ. Wired into mix ci so a descripex
upgrade or an api() edit cannot silently drift the artifact.
Uses ABI.__descripex_modules__/0 as the single source of truth for which
modules to include. Output defaults to api_manifest.json in the project root.
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