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    Jexata

Jexata 1.0.0 compiles JSONata expressions and evaluates them against native Elixir data. It is a pure Elixir library with no production dependencies. Its local runner passes 1,676 of 1,679 JSONata v2.2.0 reference cases, with three output-order differences and no unsupported cases in that suite. See the compatibility report for the test method and remaining gaps.
Jason decodes or encodes JSON. Jexata queries and transforms already decoded Elixir maps and lists. String keys in maps correspond to JSON object properties.
Find what you need
	If you want to…	Go to…
	Run your first expression	Start here
	Select, filter, sort, or aggregate records	Query recipes
	Build a new document	Complete report
	Use functions, bindings, or repeated expressions	Functions and reuse
	Work with text, regex, and dates	Text, regex, and dates
	Update a document without mutating it	Transforms
	Understand values and errors	Results and errors
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Start here
Jexata requires Elixir 1.20 or later. While the package is unpublished, add a path dependency to your application's mix.exs:
defp deps do
  [{:jexata, path: "../Jexata"}]
end
Then run mix deps.get. After version 1.0.0 is published on Hex, replace the path dependency with {:jexata, "~> 1.0"}. Use string keys in maps, as you would get from decoded JSON:
data = %{"customer" => %{"name" => "Ada"}}

{:ok, "Ada"} = Jexata.run("customer.name", data)
run/2 compiles and evaluates once. For repeated use, compile once and evaluate each document:
expression = Jexata.compile!("customer.name")

{:ok, "Ada"} = Jexata.evaluate(expression, %{"customer" => %{"name" => "Ada"}})
{:ok, "Lin"} = Jexata.evaluate(expression, %{"customer" => %{"name" => "Lin"}})
The compiled expression is immutable and can be shared across BEAM processes.
Query recipes
The examples below use this document:
data = %{
  "customer" => %{"name" => "Ada"},
  "orders" => [
    %{"product" => "Book", "price" => 20, "qty" => 2},
    %{"product" => "Pen", "price" => 90, "qty" => 1},
    %{"product" => "Book", "price" => 40, "qty" => 3}
  ]
}
Select and filter
{:ok, "Ada"} = Jexata.run("customer.name", data)
{:ok, [20, 90, 40]} = Jexata.run("orders.price", data)
{:ok, "Pen"} = Jexata.run("orders[price >= 50].product", data)
{:ok, "Book"} = Jexata.run("orders[0].product", data)
{:ok, "Book"} = Jexata.run("orders[-1].product", data)
[price >= 50] tests each order. Numeric predicates select by position, including a negative position from the end. JSONata sequences collapse a single match to a scalar; an explicit array keeps its array shape.
Aggregate, group, and sort
{:ok, 150} = Jexata.run("$sum(orders.price)", data)
{:ok, 50.0} = Jexata.run("$average(orders.price)", data)

{:ok, %{"Book" => 60, "Pen" => 90}} =
  Jexata.run("orders{product: $sum(price)}", data)

{:ok, ["Pen", "Book", "Book"]} =
  Jexata.run("orders^(>price).product", data)
The object expression groups orders by product and sums each group's prices. ^ sorts orders by descending price before the path selects the product.
Map and reduce
{:ok, [40, 90, 120]} =
  Jexata.run("$map(orders, function($o){$o.price * $o.qty})", data)

{:ok, 150} =
  Jexata.run("$reduce(orders, function($sum, $o){$sum + $o.price}, 0)", data)

{:ok, [20, 40, 90]} = Jexata.run("$sort(orders.price)", data)
Complete report
The same expression can produce a new document for different minimum prices. ~S""" keeps JSONata's quotes readable inside the Elixir string:
source = ~S"""
{
  "customer": customer.name,
  "total": $sum(orders.price),
  "expensive": orders[price >= $minPrice].product,
  "byProduct": orders{product: $sum(price)}
}
"""

expression = Jexata.compile!(source)
{:ok, report} = Jexata.evaluate(expression, data, %{"minPrice" => 50})

report == %{
  "customer" => "Ada",
  "total" => 150,
  "expensive" => "Pen",
  "byProduct" => %{"Book" => 60, "Pen" => 90}
}
# => true
For local values, a JSONata block can assign a variable before using it:
{:ok, 180.0} = Jexata.run("($tax := 1.2; $sum(orders.price) * $tax)", data)
Functions and reuse
	Function	Purpose
	compile(source, options \\ [])	Parse once; return {:ok, expression} or an error.
	evaluate(expression, data, bindings \\ %{})	Run a compiled expression on a document.
	evaluate(expression, data, bindings, options)	Set max_function_depth for recursive calls.
	run(source, data, bindings \\ %{})	Compile and evaluate in one call.
	evaluate_bounded(expression, data, options \\ [])	Evaluate in a monitored process with resource limits.
	compile!/1, evaluate!/2, run!/2	Raise Jexata.Error instead of returning an error tuple.

External binding keys omit the leading $. They apply only to that evaluation:
{:ok, ["Pen", "Book"]} =
  Jexata.run("orders[price > $min].product", data, %{"min" => 30})
The example uses data from Query recipes. run/2 recompiles every time; for repeated dynamic queries, keep compiled expressions in an application-owned cache with a bounded number of entries. Jexata has no global mutable cache. Use evaluate/4 or run/4 with max_function_depth: n to set a per-evaluation recursion limit.
For accumulating arrays, avoid repeatedly calling $append inside $reduce: appending copies the growing list. Build large arrays in Elixir or use a transformation that produces the desired sequence directly.
Text, regex, and dates
{:ok, "HELLO WORLD"} =
  Jexata.run(~S|$trim("  hello   world  ") ~> $uppercase()|, %{})

{:ok, "a/b/c"} = Jexata.run(~S|$replace("a-b-c", "-", "/")|, %{})
{:ok, "123"} = Jexata.run(~S|$match("AB-123", /[0-9]+/).match|, %{})
{:ok, "1,234,567"} = Jexata.run(~S|$formatInteger(1234567, "#,##0")|, %{})
{:ok, 1} = Jexata.run(~S|$toMillis("1970-01-01T00:00:00.001Z")|, %{})
{:ok, "1970-01-01T00:00:00.001Z"} = Jexata.run("$fromMillis(1)", %{})
~> passes the left result to the function on the right. Regex literals use JSONata syntax. Number and date pictures are supported; consult Compatibility for their tested scope.
Transforms
A transform creates an updated value without mutating its input:
original = %{
  "orders" => [
    %{"product" => "Book", "price" => 20},
    %{"product" => "Pen", "price" => 90}
  ]
}

{:ok, updated} =
  Jexata.run(~S($ ~> |orders|{"discounted": price * 0.9}|), original)

Enum.map(updated["orders"], & &1["discounted"])
# => [18.0, 81.0]

Enum.any?(original["orders"], &Map.has_key?(&1, "discounted"))
# => false
The pattern selects each order, and the update object adds its discounted field. The |...|...| delimiters are part of JSONata's transform syntax.
Results and errors
Non-bang functions return {:ok, value} or {:error, %Jexata.Error{code: ..., message: ..., position: ...}}. Pass :undefined as the input data when there is no root JSON value. An expression that selects nothing returns {:ok, :undefined}. Explicit JSON null is Elixir nil. A JSONata sequence with one item returns that item; a sequence with multiple items returns a list. An explicit array stays a list even when it contains one item. A top-level function result is represented as :function.
	JSON value or result	Elixir value
	Object	Map with string keys, such as %{"name" => "Ada"}
	Array	List
	String, number, boolean	Binary, integer or float, boolean
	null	nil
	No selected value	:undefined

If you later encode the result as JSON, handle :undefined and :function before calling your JSON encoder.
{:ok, :undefined} = Jexata.run("missing", %{})
{:ok, nil} = Jexata.run("value", %{"value" => nil})
{:error, %Jexata.Error{code: "T2001"}} = Jexata.run("'x' + 2", %{})
{:ok, [20]} = Jexata.run("[orders.price]", %{"orders" => [%{"price" => 20}]})
Use case when you want to handle an error without raising:
case Jexata.run("'x' + 2", %{}) do
  {:ok, value} -> {:ok, value}
  {:error, %Jexata.Error{code: code, message: message}} -> {:error, {code, message}}
end
Limits and trust
compile/2 accepts positive integer max_source_bytes, max_tokens, and max_nesting options. Defaults are 100,000 bytes, 10,000 tokens, and 128 delimiter levels. Direct integer ranges are capped at 1,000,000 generated values. For example:
Jexata.compile("orders.price", max_source_bytes: 1_000, max_tokens: 100)
There is a function recursion depth limit of 1,024 for ordinary calls (configurable per evaluation), a 100,000 iteration limit for supported tail calls, and a one-million-codepoint output limit for $pad. For untrusted or expensive expressions, evaluate_bounded/3 runs the compiled expression in a separate BEAM process with time, process-heap, collection, AST-visit, reduction, and result-size limits:
expression = Jexata.compile!("orders.price")
Jexata.evaluate_bounded(expression, data,
  timeout_ms: 500, max_heap_words: 1_000_000, max_result_bytes: 200_000,
  max_reductions: 500_000, max_collection_items: 10_000, max_steps: 100_000)
The result limit is measured as Erlang external-term size, not JSON bytes. The copied input and bindings count against the worker's heap limit; raise max_heap_words when processing large input. A separate watcher enforces the timeout even if the caller exits. Unknown option names return J0007. Bounded evaluation also passes regex_match_limit and regex_recursion_limit to Erlang's regex engine; they default to 100,000 and 10,000 respectively. Optional max_reductions, max_collection_items, and max_steps return J1010, J1011, and J1012 when exceeded. The collection limit checks input, bindings, literal and constructed collections, generated sequences, selected built-ins, and the result. The step limit counts visits to evaluator AST nodes; it does not count work inside a built-in. The reduction budget counts BEAM work, including worker setup, with periodic checks. Use the deadline and heap limit alongside these optional limits. A bounded BEAM process is useful for containment but does not make arbitrary expressions a complete security sandbox. Jexata does not provide file, network, shell, or arbitrary Elixir execution capabilities. See SECURITY.md.
Supported scope
The interpreter supports literals, quoted field names, comments, field paths, wildcards, array predicates, descendants, arithmetic, comparisons, and/or, concatenation, bounded integer ranges, conditional/default/coalescing expressions, array and object constructors, grouping and order-by, index and focus bindings, parent navigation, blocks, local variable bindings, lambdas, closures, chaining and composition, partial application, immutable transforms, and higher-order functions. It includes numeric, text, regex, array, object, boolean, URL, Base64, integer-picture formatting/parsing, and date/time picture functions. See the compatibility report for exact coverage and gaps.
The three remaining reference-fixture mismatches involve $keys(%) on input objects: Elixir maps do not preserve JSON source key order. A broader 64-expression comparison with jsonata.js also found the same order difference for * over an input object; its $match inside $map case now agrees after preserving the nested array boundary. $string preserves literal object key order directly but may serialize objects obtained from input maps in a different order. $random and $clone are available; $clone returns the same immutable value for JSON-shaped native input. Check the expressions your application needs before using Jexata as a drop-in replacement.
Jexata and Ecto
Jexata evaluates JSONata expressions against data already in memory, including API payloads, event messages, configuration, and values fetched from a database. Ecto queries retrieve and update stored data through a repository and let the database filter, join, aggregate, and use indexes. Ecto also supports schemaless queries, including queries over database fields without an Ecto schema.
	Need	Use
	Filter or aggregate a large database table before loading rows	Ecto query and the database
	Persist changes, use transactions, or enforce database constraints	Ecto and Repo
	Apply a reusable JSONata transformation to an API response or an already loaded document	Jexata
	Transform data fetched with Ecto before sending it elsewhere	Ecto to fetch, then Jexata on a JSON-shaped map

Jexata does not connect to a database, translate JSONata into SQL, or replace Ecto's persistence features. Its role is useful when the input is already a document and the application needs JSONata's path, sequence, function, and transformation semantics. For a simple database aggregate such as SUM(price), run the aggregate in the database with Ecto rather than loading every row to evaluate $sum in Jexata.
For a small set of rows already selected by Ecto, convert the fields you need into a JSON-shaped map. This example assumes your application imports Ecto.Query and has MyApp.Repo and MyApp.Order:
orders =
  MyApp.Repo.all(
    from o in MyApp.Order,
      select: %{product: o.product, price_cents: o.price_cents}
  )
  |> Enum.map(fn row ->
    %{"product" => row.product, "price_cents" => row.price_cents}
  end)

{:ok, total_cents} = Jexata.run("$sum(orders.price_cents)", %{"orders" => orders})
Using integer cents here avoids passing database-specific decimal structs to an API intended for JSON-shaped values.
Development
mix format
mix compile --warnings-as-errors
mix test
mix test --cover
mix dialyzer --format github
mix run scripts/reductions_guard.exs
MIX_ENV=prod mix run scripts/benchmark.exs

See architecture, compatibility, benchmark, jsonata.js comparison, and contributing. The 1.0.0 package metadata is prepared for publication.
CI checks at least 85% ExUnit line coverage with the complete JSONata v2.2.0 reference fixtures included, and a maximum of 1,300 physical lines for every Elixir source file in lib/. The local combined run passed 114 tests at 90.23% line coverage. Set JEXATA_REFERENCE_SUITE to the fixture directory before running mix test --cover locally. CI uploads the per-module HTML coverage report and runs the reference compatibility baseline separately as well.
Hex publication
GitHub Actions runs formatting, warning-free compilation, and tests on Elixir 1.20.0 / OTP 27 and Elixir 1.20.5 / OTP 29 for pull requests to master and pushes to master or release/**. A separate job runs Dialyzer; the recent toolchain also runs performance guards and a Hex package dry run. A successful push to master publishes the version in mix.exs if that version does not already exist on Hex. An existing version is skipped.
To enable publication, create a Hex API key with publish permission and add it to the GitHub repository as the HEX_API_KEY Actions secret. The first public release needs a key that can create the package; later releases can use a key scoped to jexata. If the secret is absent, the publication job fails with a setup message. The package is MIT licensed. This repository does not include a deployment step or publish from a release branch.


  

    Contributing

Keep changes small and include ExUnit cases for each behavior. Use JSONata v2.2.0 documentation and the reference implementation as the semantic baseline. Add a regression test for every bug fix, especially when changing sequence or undefined behavior.
Run mix format, mix compile --warnings-as-errors, and mix test. If a change affects compatibility, rerun scripts/compatibility.exs against the pinned v2.2.0 suite and update docs/COMPATIBILITY.md with the actual counts. For performance changes, run scripts/benchmark.exs on the same host before and after; keep parsing and evaluation measurements separate.
Do not copy reference fixtures without retaining their MIT license notice. Do not claim complete JSONata support while reference cases still fail or remain unsupported.


  

    Security policy

Supported versions
Security fixes target the latest 1.0.x release. Earlier development commits are not maintained separately.
Evaluating untrusted expressions
Compile with limits for source size, token count, and nesting. Use Jexata.evaluate_bounded/3 for expressions supplied by untrusted users. It isolates evaluation in a BEAM process and applies a deadline, process heap limit, result-size limit, optional BEAM reduction budget, optional AST-visit and collection-size limits, function-depth limit, and regex match and recursion limits. The copied input and bindings consume the worker's heap budget. Choose limits for the largest valid input your application accepts.
This is resource containment, not a full sandbox. max_steps counts evaluator AST visits, including repeated lambda evaluation, but does not count operations inside built-ins. max_collection_items covers input, bindings, literals, constructors, generated sequences, array/object built-ins, $split, and the final result; it is not a universal allocation limit for every temporary list. The optional reduction budget is checked periodically while the worker runs and once it completes, so it can overshoot before termination. An expression may still consume CPU until its deadline or allocate up to its heap limit. Apply application-level admission rules and isolate the host if stronger guarantees are required.
Reporting
Please report security issues privately through the repository's GitHub Security page when private vulnerability reporting is available. Avoid putting exploit details in a public issue.


  

    JSONata compatibility

Target: JSONata v2.2.0. The runner and CI pin the exact reference revision. The language-neutral test suite is MIT licensed. The suite is not vendored; the runner reads a separately cloned reference checkout.
Run the full check with:
git clone --depth 1 --branch v2.2.0 https://github.com/jsonata-js/jsonata.git /tmp/jexata-reference-2.2.0
mix run scripts/compatibility.exs /tmp/jexata-reference-2.2.0/test/test-suite --details

Result on Elixir 1.20.2 / OTP 29:
	Category	Cases
	Total	1,679
	Pass	1,676
	Fail	3
	Unsupported	0
	Skipped	0
	Crash	0

The runner reads every JSON file in groups/*/. Its previous case*.json glob omitted 20 fixture files containing 408 additional cases. The earlier 1,271-case subset is not the full suite. The runner counts a match when the result, undefined result, or expected error code agrees. It classifies T1006 and S0202 mismatches as unsupported, and other mismatches as failures. It handles external variable bindings and preserves lone UTF-16 surrogate escapes in expression fixtures when OTP cannot decode them directly. The suite's optional depth fixture counts reference evaluator nodes; the runner translates it to Jexata's recursive function call limit at approximately three nodes per call. This translation makes the recursion boundary test reproducible, but it is not a claim that both engines have identical depth accounting.
The deterministic differential fuzzer generates bounded expressions from numeric, path, filter, lambda, array, object, conditional, string, regex literal, number-picture, date-picture, rounding with precision, regex replacement templates, date/time, and error-producing forms over random JSON inputs. Seed 20261103 produced 20,000 cases: one fixed known key-order difference and zero unexpected mismatches, including comparisons of error codes. The $match-inside-$map regression probe now matches. The generator covers only its declared grammar; this check supplements the suite and does not extend its compatibility claim. Reproduce with python3 scripts/differential_fuzz.py --count 20000 --seed 20261103. The nightly Linux job runs two additional 10,000-case batches with recorded random seeds.
Supported areas include paths and predicates, sequence flattening, descendants, defaults, literals, arithmetic, comparisons, array and object constructors, grouping and sorting, focus and index joins, parent navigation, blocks, lexical variables, lambdas, closures, function chaining and composition, partial application, immutable transforms, regex literals and core regex functions, higher-order functions, URL encoding, Base64, numeric and string formatting, integer pictures, and date/time pictures. The reference groups for function-fromMillis, function-toMillis, function-formatInteger, function-parseInteger, and joins now pass completely.
The three reference-fixture mismatches are in the parent-operator fixture: $keys(%) expects input-object keys in JSON source order, while the runner decodes the fixture to native Elixir maps, which do not retain that order. Parent traversal and the other cases in that group agree. Source order cannot be reconstructed from a native map. Version 1.0.0 accepts native maps and has no ordered-input API, so source key order remains a documented limit. A separate 64-expression differential benchmark found this ordering difference through *; its $match-inside-$map case now matches the JS array shape. $random and $clone are implemented for their ordinary JSON-shaped inputs, although the reference fixtures do not exercise them. Jexata's $clone returns the immutable native value rather than copying its tree. A passing suite is therefore evidence for the tested expressions, not a claim of complete language or function coverage.
Large literal ranges in $count are counted analytically through ten million elements. Direct construction of a range is limited to 1,000,000 generated values, which can differ from JSONata. $string preserves the order of object literal keys, including nested literals, but input maps are unordered Elixir values and may stringify in a different key order.
Compilation limits cover source bytes, token count, and nesting. Evaluation has a configurable recursive function depth limit, a 100,000 tail-call iteration limit, a range size limit, and a one-million-codepoint $pad limit. Jexata.evaluate_bounded/3 additionally runs an evaluation in a monitored BEAM process with configurable timeout, maximum process heap, a result-size estimate based on Erlang external-term size, optional BEAM reduction, AST-visit, and collection-size budgets, and Erlang regex match and recursion limits. A separate watcher stops the worker when its caller exits; it also links to the worker so that an externally killed watcher cannot leave it running. The copied input counts against the worker heap. It returns J1005 for timeout, J1006 for a heap kill, J1007 for an oversized result, J1008 for a regex match limit, J1009 for an unexpected worker failure, J1010 for an exceeded reduction budget, J1011 for an oversized collection, and J1012 for too many evaluator AST visits. Unknown options return J0007. This is an execution boundary, not a complete security sandbox: operations inside built-ins are not AST visits, and some temporary collections are only bounded by the process heap. The reduction budget counts BEAM work and is checked periodically, so it may overshoot. Version 1.0.0 is a useful native implementation; validate application-specific expressions before treating it as a full drop-in replacement for JSONata v2.2.0.


  

    Performance of Jexata 1.0.0

The Jexata versus jsonata.js report is the release comparison. Its raw observations contain the expressions, result digests, seven timing rounds, engine order, host and runtime versions, and the Node promise floor. Compilation is measured separately from evaluation; evaluation reuses compiled expressions. The 64 cases cover scalar expressions, paths, predicates, grouping, collections, higher-order functions, numeric and string operations, regular expressions, and dates. One input-object key-order mismatch has no timing ratio.
On the recorded Mac16,12 arm64 run (Elixir 1.20.2 / OTP 29, Node 26.5.0), 63 cases produced equal results in every round. Jexata had the lower median in 61; JSONata.js had the lower median in two. These are local API measurements, not predictions for another machine or application.
	Workload	Jexata µs/op	JSONata.js µs/op	Scope
	Compile customer.name	0.63	13.06	Compilation only
	orders[0].price	0.15	1.04	Single indexed selection
	Filter 1,000 orders	108.78	791.13	Full expression; see detailed report for exact fixture
	$fromMillis with date picture over 1,000 orders	467.01	2,643.58	Canonical date picture
	$formatNumber with #,##0 over 1,000 orders	261.85	3,646.06	Grouped integer picture
	$round with precision over 1,000 orders	1,072.94	2,321.28	Decimal rounding
	$replace with captures over 1,000 orders	2,161.82	2,351.43	Timing ranges overlap
	$trim over 1,000 orders	1,734.87	1,702.43	Ranges overlap

For a comprehensive table with exact expressions and min–max ranges, use the 64-case report. Small scalar timings include the cost of awaiting the JavaScript API promise; the recorded empty-promise floor is a diagnostic and is not subtracted from results. The laptop was on battery with low-power mode off. Do not compare these values with unrelated machines or older fixtures.
Other release checks
mix run scripts/reductions_guard.exs compares selected evaluator workloads against a recorded reductions budget. mix run scripts/time_canaries.exs watches decimal parsing, trimming, regex replacement templates, and serialization with a broad relative time threshold. These are regression alarms, not latency guarantees. MIX_ENV=prod mix run scripts/concurrent_benchmark.exs measures throughput and p99 for one compiled filter at 1, 4, and 10 BEAM processes. The local median throughput was about 13,175, 40,555, and 72,649 evaluations/s; p99 was 107, 165, and 253 µs. The nightly workflow reruns the JS and concurrent comparisons on Ubuntu x86 and uploads the raw artifacts.
Reproduce
git clone --depth 1 --branch v2.2.0 https://github.com/jsonata-js/jsonata.git /tmp/jexata-reference-2.2.0
python3 scripts/compare_jsonata.py --reference /tmp/jexata-reference-2.2.0 \
  --rounds 7 --output docs/jsonata_js_comparison.json
python3 scripts/render_jsonata_comparison.py
MIX_ENV=prod mix run scripts/benchmark.exs
MIX_ENV=prod mix run scripts/concurrent_benchmark.exs

The comparison driver verifies the reference version and checks outputs before publishing ratios. Node.js is needed only to run the development comparison; Jexata has no JavaScript runtime dependency.


  

    Jexata versus jsonata.js

This comparison uses Jexata 1.0.0 and the official jsonata.js v2.2.0. The exact reference revision and release metadata are recorded in the raw results. The harness exercises the public compile and evaluate APIs. JavaScript evaluations await the promise returned by evaluate. These are API costs in different runtimes, not identical virtual-machine operations.
Method
The fixture contains 1,000 orders and a customer. The 64 named expressions cover compilation, scalar expressions, paths and predicates, aggregates, collections, higher-order functions, numeric and string functions, regex, and date/time. Every case has a fixed expression and iteration count recorded in raw results. Compiled expressions are reused for evaluation. Each engine gets three warm-up calls per case. Seven rounds alternate engine order; startup and data generation are outside the timed section. A case gets a timing ratio only when both engines return the same JSON result in every round. A stable SHA-256 digest of each matching result is recorded in the JSON.
The run used a Mac16,12 arm64 host, Elixir 1.20.2 / OTP 29, and Node v26.5.0. The laptop was on battery power (100% when metadata was captured) with low-power mode off. Times are medians with min–max ranges in µs per operation. JS / Jexata above 1 means Jexata's median was lower. The ratio reflects this machine, input and API usage. Short scalar cases include JavaScript promise overhead; the measured median of an empty await Promise.resolve() was recorded in the JSON and must not be subtracted as if it were the entire evaluation overhead.
64 expressions: 63 matching results; 1 mismatch excluded from timing ratios.
	Category	Matching cases	Lower Jexata median	Lower JS median
	Compilation	6	6	0
	Scalar expressions	6	6	0
	Paths and predicates	11	10	1
	Aggregates and grouping	7	7	0
	Collections and sorting	5	5	0
	Higher-order functions	6	6	0
	Numeric functions	5	5	0
	String functions	8	7	1
	Regular expressions	6	6	0
	Date and time	3	3	0

Compilation
	Case	Exact expression	Jexata µs med [min–max]	JS µs med [min–max]	JS / Jexata
	compile_field	customer.name	0.63 [0.61–0.66]	13.06 [12.80–13.83]	20.59×
	compile_filter	orders[price > 50].price	2.79 [2.65–2.84]	21.37 [21.02–24.39]	7.65×
	compile_lambda	$map(orders,function($o){$o.price*2})	4.28 [4.08–4.38]	24.98 [24.20–41.52]	5.84×
	compile_object	orders{customer:$sum(price)}	2.08 [2.05–2.13]	19.19 [18.81–20.60]	9.20×
	compile_picture	$fromMillis(1704164645000,'[Y0001]-[M01]-[D01]')	2.81 [2.72–2.97]	17.37 [17.09–18.50]	6.17×
	compile_regex	$replace(text,/Order/,'Item')	4.13 [4.02–4.47]	14.99 [14.42–35.85]	3.63×

Scalar expressions
	Case	Exact expression	Jexata µs med [min–max]	JS µs med [min–max]	JS / Jexata
	arithmetic	(12 + 8) * 3 / 2	0.14 [0.13–0.16]	2.41 [2.29–2.55]	16.99×
	coalesce	customer.missing ?? 'unknown'	0.14 [0.14–0.16]	2.04 [2.01–2.08]	14.09×
	concat	customer.name & ' Lovelace'	0.29 [0.27–0.31]	1.42 [1.40–1.48]	4.95×
	conditional	customer.name = 'Ada' ? 'yes' : 'no'	0.16 [0.16–0.17]	1.69 [1.66–1.80]	10.27×
	field	customer.name	0.11 [0.10–0.12]	1.35 [1.33–1.39]	11.81×
	missing_field	customer.missing	0.13 [0.13–0.14]	1.00 [0.97–1.16]	7.48×

Paths and predicates
	Case	Exact expression	Jexata µs med [min–max]	JS µs med [min–max]	JS / Jexata
	descendants	customer.**	0.16 [0.15–0.17]	1.51 [1.49–1.54]	9.32×
	filter	orders[price > 50].price	108.78 [106.42–110.68]	791.13 [779.72–821.96]	7.27×
	filter_boolean	orders[active].price	57.15 [56.23–61.30]	456.81 [451.76–472.75]	7.99×
	filter_narrow	orders[price > 900].price	57.84 [55.26–61.35]	668.78 [662.03–693.21]	11.56×
	focus_binding	orders@$o[$o.price > 900].price	160.19 [153.76–167.93]	1,159.64 [1,141.82–1,202.16]	7.24×
	index_binding	orders#$i[$i < 10].price	98.46 [91.69–103.54]	557.48 [543.35–585.81]	5.66×
	index_last	orders[-1].price	1.42 [1.31–1.49]	1.03 [1.00–1.08]	0.72×
	index_zero	orders[0].price	0.15 [0.14–0.16]	1.04 [1.03–1.12]	7.11×
	order_projection	orders[0].(price & ':' & customer)	0.61 [0.56–0.66]	3.24 [3.21–3.29]	5.29×
	path_customers	orders.customer	38.14 [36.26–62.77]	126.72 [124.16–138.89]	3.32×
	path_prices	orders.price	56.22 [54.80–57.22]	142.89 [139.71–154.64]	2.54×

Aggregates and grouping
	Case	Exact expression	Jexata µs med [min–max]	JS µs med [min–max]	JS / Jexata
	average	$average(orders.price)	50.37 [47.87–52.61]	159.29 [156.79–171.33]	3.16×
	count	$count(orders.price)	48.54 [45.28–51.21]	133.13 [132.30–139.76]	2.74×
	distinct	$distinct(orders.customer)	67.22 [66.06–73.37]	157.36 [155.76–161.55]	2.34×
	group_object	orders{customer:$sum(price)}	161.79 [158.93–165.14]	725.53 [713.20–746.41]	4.48×
	max	$max(orders.price)	49.94 [46.31–54.50]	145.03 [143.53–151.54]	2.90×
	min	$min(orders.price)	49.01 [47.10–54.66]	146.86 [146.12–154.04]	3.00×
	sum	$sum(orders.price)	49.05 [46.75–52.30]	154.09 [152.97–160.00]	3.14×

Collections and sorting
	Case	Exact expression	Jexata µs med [min–max]	JS µs med [min–max]	JS / Jexata
	append	$append(orders.price,[1001])	60.19 [57.53–61.95]	137.55 [135.15–142.97]	2.29×
	reverse	$reverse(orders.price)	59.66 [58.93–64.15]	136.36 [132.55–142.76]	2.29×
	sort_comparator	$sort(orders,function($a,$b){$a.price>$b.price})	1,403.49 [1,387.14–1,462.48]	9,937.59 [9,592.16–10,784.88]	7.08×
	sort_key	orders^(price)	210.68 [199.04–233.01]	4,822.86 [4,804.15–5,038.72]	22.89×
	zip	$zip(orders.price,orders.customer)	140.50 [138.09–143.10]	289.10 [281.86–305.58]	2.06×

Higher-order functions
	Case	Exact expression	Jexata µs med [min–max]	JS µs med [min–max]	JS / Jexata
	each_object	$each(customer,function($value,$key){$key & ':' & $value})	0.76 [0.71–0.81]	3.07 [3.01–3.14]	4.06×
	filter_lambda	$filter(orders,function($o){$o.price>900})	148.41 [145.59–157.41]	1,273.15 [1,234.54–1,305.05]	8.58×
	map_index	$map(orders,function($o,$i){$o.price+$i})	195.42 [194.00–203.87]	1,330.51 [1,281.31–1,350.28]	6.81×
	map_lambda	$map(orders,function($o){$o.price*2})	156.68 [154.67–158.16]	1,276.82 [1,237.44–1,306.36]	8.15×
	reduce_lambda	$reduce(orders,function($a,$o){$a+$o.price},0)	181.06 [179.56–191.34]	1,316.60 [1,289.98–1,338.10]	7.27×
	sift_object	$sift(customer,function($value,$key){$key='name'})	0.53 [0.47–0.55]	2.66 [2.59–2.74]	5.04×

Numeric functions
	Case	Exact expression	Jexata µs med [min–max]	JS µs med [min–max]	JS / Jexata
	floor	$map(orders,function($o){$floor($o.price / 3)})	355.24 [351.82–362.62]	1,902.55 [1,845.04–2,061.38]	5.36×
	format_integer	$map(orders,function($o){$formatInteger($o.price,'I')})	836.47 [813.84–849.62]	1,869.35 [1,705.14–1,935.48]	2.23×
	format_number	$map(orders,function($o){$formatNumber($o.price,'#,##0')})	261.85 [250.53–277.76]	3,646.06 [3,429.11–3,745.85]	13.92×
	number_decimal	$map(orders,function($o){$number($o.decimal)})	508.46 [500.04–529.07]	1,683.60 [1,640.44–1,710.33]	3.31×
	round	$map(orders,function($o){$round($o.price / 3,2)})	1,072.94 [1,064.51–1,169.87]	2,321.28 [2,272.59–2,601.13]	2.16×

String functions
	Case	Exact expression	Jexata µs med [min–max]	JS µs med [min–max]	JS / Jexata
	contains_text	$map(orders,function($o){$contains($o.text,'Order')})	472.78 [460.04–487.29]	1,777.26 [1,603.59–1,854.91]	3.76×
	length	$map(orders,function($o){$length($o.text)})	305.97 [295.88–319.83]	1,694.71 [1,434.91–1,787.51]	5.54×
	lowercase	$map(orders,function($o){$lowercase($o.text)})	398.52 [390.71–423.82]	1,546.98 [1,400.66–1,596.50]	3.88×
	pad	$map(orders,function($o){$pad($o.text,20,'-')})	520.61 [494.95–532.96]	2,006.02 [1,866.80–2,089.23]	3.85×
	split_text	$map(orders,function($o){$split($o.text,' ')})	452.97 [442.19–480.24]	1,925.89 [1,790.39–9,281.26]	4.25×
	substring	$map(orders,function($o){$substring($o.text,0,5)})	318.68 [304.42–332.08]	2,007.40 [1,877.74–2,127.00]	6.30×
	trim	$map(orders,function($o){$trim($o.padded)})	1,734.87 [1,638.55–2,092.29]	1,702.43 [1,532.71–1,735.15]	0.98×
	uppercase	$map(orders,function($o){$uppercase($o.text)})	390.19 [381.91–415.29]	1,578.79 [1,407.55–1,648.16]	4.05×

Regular expressions
	Case	Exact expression	Jexata µs med [min–max]	JS µs med [min–max]	JS / Jexata
	contains_regex	$map(orders,function($o){$contains($o.text,/Order/)})	482.98 [466.52–507.16]	1,987.46 [1,857.00–2,085.21]	4.12×
	match_regex	$map(orders,function($o){$match($o.text,/Order/)})	1,071.39 [1,055.08–1,083.12]	2,151.68 [2,097.78–4,760.55]	2.01×
	match_scalar	$match(orders[0].text,/Order/).match	1.25 [1.07–1.40]	3.48 [3.35–3.76]	2.78×
	replace	$map(orders,function($o){$replace($o.text,/Order/,'Item')})	698.75 [666.92–718.68]	2,267.56 [2,098.40–2,361.72]	3.25×
	replace_capture	$map(orders,function($o){$replace($o.text,/(Order) (\d+)/,'$2 $1')})	2,161.82 [2,092.48–2,531.50]	2,351.43 [2,207.28–4,674.12]	1.09×
	split_regex	$map(orders,function($o){$split($o.text,/\s+/)})	1,305.03 [1,271.58–1,330.31]	2,257.39 [2,117.62–5,181.05]	1.73×

Date and time
	Case	Exact expression	Jexata µs med [min–max]	JS µs med [min–max]	JS / Jexata
	from_millis	$map(orders,function($o){$fromMillis($o.epoch)})	598.47 [587.03–626.25]	2,142.00 [2,029.33–2,201.86]	3.58×
	from_millis_picture	$map(orders,function($o){$fromMillis($o.epoch,'[Y0001]-[M01]-[D01]')})	467.01 [457.13–512.01]	2,643.58 [2,489.96–2,771.09]	5.66×
	to_millis	$map(orders,function($o){$toMillis($o.date)})	392.91 [387.21–428.98]	1,697.48 [1,573.61–1,808.33]	4.32×

Observed differences
One of 64 expressions returned a different result and has no timing ratio:
	Case	Expression	Jexata	jsonata.js
	wildcard_order	orders[0].*	Same eight values, ordered by the native Elixir map	Values ordered by the source JSON object

The remaining difference is another form of the input-object key-order limitation. The $match-inside-$map case now agrees, including its nested array shape. The order mismatch is additional to the three $keys(%) failures in the 1,679-case reference fixture suite. The reference fixtures report 1,676 passes, zero unsupported and zero skipped cases. The expanded differential fuzzer ran 20,000 cases with one known difference and no unexpected mismatches; its grammar remains narrower than the full language. Jexata now provides $random and $clone, but these functions are not covered by the official fixtures or the timed workloads in this report.
Among the 63 matching cases, Jexata had a lower median in 61 and JSONata.js in two. The negative index path is the clearest JS advantage. $trim has overlapping timing ranges, and $replace with captures now has a slightly lower Jexata median with overlapping ranges; neither small difference is a general speed claim. $round with precision, the canonical $fromMillis date picture, and grouped integer $formatNumber have lower Jexata medians on the recorded 1,000-order workloads. Timing ranges and exact expressions are in the tables above. These ratios are specific to the host and API usage; they do not measure concurrent throughput, memory consumption or end-to-end request latency.
Reproduce
git clone --depth 1 --branch v2.2.0 https://github.com/jsonata-js/jsonata.git /tmp/jexata-reference-2.2.0
python3 scripts/compare_jsonata.py \
  --reference /tmp/jexata-reference-2.2.0 \
  --rounds 7 --output docs/jsonata_js_comparison.json
python3 scripts/render_jsonata_comparison.py

The driver verifies the reference version, records every round and its engine order, checks that results are stable across rounds, and separates mismatches from comparable workloads. The raw file also records CPU and power metadata, Node flags, an empty-promise floor, exact expressions, iteration counts, result digests and the fixture digest. The benchmark needs Python 3, Node.js and Elixir for development; Jexata itself has no production JavaScript dependency.


  

    Architecture

Jexata is the public facade. compile/2 checks source limits, tokenizes, parses, and returns an immutable Jexata.Expression containing an AST. evaluate/2 walks that AST against the supplied Elixir value. There is no global process or cache.
The tokenizer emits tokens with byte offsets. The parser uses precedence climbing for operators and builds tuple AST nodes. The optimizer prepares constant values and path and lambda metadata. The evaluator walks those nodes with a per-call context containing the root value and lexical bindings. It carries ancestry only for expressions that use parent navigation. Closures capture bindings for anonymous functions. Operators, higher-order functions, transforms, grouping, joins, ancestry, constructors, path selection, and regex callbacks live in focused evaluator modules. The built-in dispatcher delegates to small function groups.
The runtime value layer distinguishes undefined from JSON null (nil), and sequences from explicit arrays. At the public boundary, undefined becomes :undefined, a sequence of multiple values becomes a list, and an explicit array remains a list. public_root/1 collapses a top-level singleton sequence, while nested sequences inside $map retain their array boundary; this preserves $match results returned by callbacks. The semantics module owns boolean conversion, path selection, and basic comparison rules.
The implementation is pure Elixir and does not compile or evaluate user expressions as Elixir code. Compiled expressions are immutable and can be shared between BEAM processes. evaluate_bounded/3 runs a worker with time, heap, regex, result-size, optional AST-visit, collection-size, and reduction limits; ordinary evaluate/2 has no general step budget. CI enforces a 1,300-physical-line ceiling for every Elixir source file in lib/.
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