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    ActorSimulationCodegen

Turn an actor_simulation model into a runnable project in another language:
C++ (CAF or OMNeT++), Go (Phony), Pony, Rust (Ractor) or Java (VLINGO XOOM).
Each generated project comes with build files, a CI workflow, a test suite and,
for every target but OMNeT++, callback interfaces, so behaviour can be
customised without editing generated code.
Prototype in Elixir where a simulated hour takes a millisecond, then take the
same model to production.
[image: Hex.pm]
[image: Documentation]
The family
	Package	What it is for	Add it when
	gen_server_virtual_time	virtual clock, GenServer/gen_statem wrappers	you test code with timers
	gen_server_virtual_time_migrate	mix virtual_time.migrate rewrites GenServer code	you already have servers and want to keep them
	actor_simulation	actor-system DSL, statistics, sequence diagrams	you model parts of a system talking to each other
	actor_simulation_codegen (this one)	generate runnable projects in six runtimes	you want the same model in another language

This package depends on actor_simulation, which brings
gen_server_virtual_time with it.
Install
def deps do
  [{:actor_simulation_codegen, "~> 1.1.1"}]
end
Targets
	Generator	Language	Framework	Output
	CAF	C++	C++ Actor Framework	Typed actors, CMake build, Conan deps, tests
	Phony	Go	Phony	Zero-alloc actors, Go modules, tests
	Pony	Pony	Pony Language	Type-safe actors, Corral deps, PonyTest
	Ractor	Rust	Ractor	Gen_server-inspired, Cargo, async/await
	VLINGO	Java	VLINGO XOOM	Protocol actors, Maven, JUnit 5
	OMNeT++	C++	OMNeT++	Discrete-event simulation, NED files, CMake

Each is generated from the same simulation:
simulation = ActorSimulation.new()
|> ActorSimulation.add_actor(:publisher,
    send_pattern: {:periodic, 100, :event},
    targets: [:sub1, :sub2, :sub3])
|> ActorSimulation.add_actor(:sub1)
|> ActorSimulation.add_actor(:sub2)
|> ActorSimulation.add_actor(:sub3)

# C++ with the C++ Actor Framework
{:ok, files} = ActorSimulation.Codegen.CAF.generate(simulation,
  project_name: "PubSubActors",
  enable_callbacks: true)
ActorSimulation.Codegen.CAF.write_to_directory(files, "caf_output/")

# Go with Phony
{:ok, files} = ActorSimulation.Codegen.Phony.generate(simulation,
  project_name: "pubsub",
  enable_callbacks: true)
ActorSimulation.Codegen.Phony.write_to_directory(files, "phony_output/")

# Rust with Ractor
{:ok, files} = ActorSimulation.Codegen.Ractor.generate(simulation,
  project_name: "pubsub",
  enable_callbacks: true)
ActorSimulation.Codegen.Ractor.write_to_directory(files, "ractor_output/")
Then build the output with its own toolchain — each generated project ships a
README.md with the exact commands:
	Target	Build
	CAF	cmake + conan
	OMNeT++	cmake (NED files and a runnable config)
	Pony	make (Corral for dependencies)
	Phony	go test ./...
	Ractor	cargo test
	VLINGO	mvn compile exec:exec (forked JVM)

Callback interfaces let you change behaviour without touching generated files:
// CAF: publisher_callbacks_impl.cpp
void publisher_callbacks::on_event() {
  log_to_database();
  send_metrics();
}
// Ractor: publisher.rs
impl PublisherCallbacks for MyPublisherCallbacks {
    fn on_event(&self) {
        println!("Publishing event with custom handler");
    }
}
Guides
	Code generators overview — what every target emits and
how the shared pieces fit
	OMNeT++ · CAF ·
Pony · Phony ·
Ractor · VLINGO XOOM
	API reference
	Changelog

License
MIT License - See the LICENSE file for details.


  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to
Semantic Versioning.
[Unreleased]
[1.1.1] - 2026-10-31
Fixed
	mix virtual_time.migrate no longer renames :erlang.send_after/3 in place:
that function takes the delay first where VirtualTimeGenServer.send_after/3
takes it last, so the rewrite compiled and then failed at runtime with "not an
integer / not a pid". Such a line is now reported with the reordering spelled
out, like every other call the tool cannot prove

[1.1.0] - 2026-10-31
Added
	The six generators are
ActorSimulation.Codegen.{CAF,OMNeTPP,Phony,Pony,Ractor,Vlingo}. The 1.0
names still work: they forward to the new modules and carry a @deprecated
message, so nothing has to change before 2.0. Doing nothing is a supported
answer; mix virtual_time.upgrade is the convenience that turns the warnings
into silence
	mix virtual_time.upgrade (in gen_server_virtual_time_migrate) renames
those modules in a project: fully qualified references, and an alias together
with the bare short name it introduced, when the name it becomes is free. An
alias with as:, a taken short name and a bare name with no alias are
reported instead of guessed
	mix actor_simulation.upgrade replaces mix templates.upgrade, which still
forwards with a message
	examples/ticker_erlang and examples/ticker_gleam: the same one-minute
ticker in Erlang (a VirtualTimeGenServer on a rebar3 project) and in Gleam
(the clock reached through externals), each asserted without waiting

Changed
	docs/generators.md installs actor_simulation_codegen instead of the
pre-split gen_server_virtual_time, so its snippets run as printed

Fixed
	Six GitHub workflows watched paths that moved into packages/ at the split,
so the generator validations and the diagram deployment had not run since
1.0.0; test/workflow_paths_test.exs now fails when a filter names a missing
file
	The build caches key on VERSION, so a release no longer makes CI restore a
_build that still believes the sibling packages are a version behind
	CI now enforces the coverage threshold of actor_simulation,
actor_simulation_codegen and the migrator, not just the clock's
	The orphaned lib/mix/tasks/precommit.ex is gone; the gate lives in dev/

[1.0.1] - 2026-10-31
Added
	gen_server_virtual_time_migrate, a package with one task:
mix virtual_time.migrate rewrites existing GenServer code for the virtual
clock — use GenServer → use VirtualTimeGenServer with its options kept,
Process.send_after/3, Process.sleep/1, :erlang.send_after/3 and
:timer.sleep/1 inside a converted module, and GenServer.call/cast/stop/…
whose target is a module the project converts. It reports by default,
--write applies, --check exits non-zero for CI, and it never touches a
call it cannot prove safe (a pid, a variable, an unconverted target)
	VirtualTimeGenServer keeps the options use GenServer was given, so
restart: and friends reach the generated child_spec

Changed
	GenServerVirtualTime.version/0 reports the version the package was compiled
at, so it cannot drift from the code that is running

[1.0.0] - 2026-10-31
The library is published as a family of packages that share this version. A
module keeps its name wherever it lives, so upgrading is a dependency, not a
rewrite — mix virtual_time.doctor says which one a project is missing.
Breaking
	ActorSimulation, its statistics, its diagrams and the six code generators
are no longer part of this package. Add {:actor_simulation, "~> 1.0.0"} for
the DSL and {:actor_simulation_codegen, "~> 1.0.0"} for the generators; no
code changes are needed, and mix virtual_time.doctor reports exactly which
line to add and where it is used
	VirtualClock, VirtualTimeGenServer, VirtualTimeGenStateMachine,
TimeBackend and friends keep their names, callbacks and behaviour. That is
the point of the split: the clock and the OTP wrappers are unaffected
	DiningPhilosophers is a test fixture now rather than part of the published
library, and the maintainer tasks stay in the repository

Added
	actor_simulation package: the actor-system DSL, statistics, sequence
diagrams and flowchart reports
	actor_simulation_codegen package: CAF, Phony, Pony, Ractor, VLINGO XOOM and
OMNeT++ generators, with their guides
	mix virtual_time.doctor reads the project's own module references and says
which package a missing module lives in, with the mix.exs line that fixes
the build (--check exits non-zero, for CI); it also reports calls that were
removed together with what to write instead
	VirtualTimeGenServer.Instrumentation: a port for observing what an
instrumented process does (on_receive/2, on_send/2, snapshot/1),
installed per process with the :instrumentation start option or with
VirtualTimeGenServer.instrument/1, and read back with
VirtualTimeGenServer.snapshot/1

Changed
	measuring a system is no longer the clock's job: the wrappers and
call/3/cast/2 report events to an observer instead of counting into the
process dictionary, so the library knows nothing about statistics or traces.
ActorSimulation.Observer is what counts a real server in the loop; the
numbers a simulation reports are unchanged
	the library's own query (VirtualTimeGenServer.snapshot/1) is never reported
to the observer, so reading a server's statistics cannot change them
	the version table the generators read moved with them; one VERSION file and
elixir scripts/release.exs check keep every package at the same version

Removed
	VirtualTimeGenServer.enable_stats_tracking/0,2, get_process_stats/0,
generate_incoming_trace_event/2, set_global_trace_collector/1,3 and
get_global_trace_collector/0, together with the :stats_enabled start
option and the :__vtgs_* process-dictionary keys they used. Use the
instrumentation port instead

Fixed
	the README as published on hex.pm and hexdocs had a link to the century demo
that pointed at a page that does not exist there, and in-page anchors no
renderer produces; the demo links to the repository, and linked headings no
longer start with an emoji, so GitHub and hexdocs agree on the anchor

[0.7.0] - 2026-10-31
Added
	mix virtual_time.doctor reads the project's own module references and says
which package of the family a missing module lives in, with the mix.exs line
that fixes the build (--check exits non-zero, for CI); it also reports calls
that were removed together with what to write instead
	VirtualTimeGenServer.Instrumentation: a port for observing what an
instrumented process does (on_receive/2, on_send/2, snapshot/1),
installed per process with the :instrumentation start option or with
VirtualTimeGenServer.instrument/1, and read back with
VirtualTimeGenServer.snapshot/1

Changed
	measuring a system is no longer the clock's job: the wrappers and
call/3/cast/2 report events to an observer instead of counting into the
process dictionary, so the library knows nothing about statistics or traces.
ActorSimulation now ships ActorSimulation.Observer, which is what counts
for a real server in the loop; the numbers a simulation reports are unchanged
	the library's own query (VirtualTimeGenServer.snapshot/1) is never reported
to the observer, so reading a server's statistics cannot change them

Removed
	VirtualTimeGenServer.enable_stats_tracking/0,2, get_process_stats/0,
generate_incoming_trace_event/2, set_global_trace_collector/1,3 and
get_global_trace_collector/0, together with the :stats_enabled start
option and the :__vtgs_* process-dictionary keys they used. Use the
instrumentation port instead

Fixed
	the wrapper now supports {:reply, reply, state, {:continue, arg}} and passes
any third element of {:noreply, state, action} through untouched
	the VLINGO XOOM generator's actors take their Scheduler as a constructor
argument, so a test hands them a clock it owns: the generated tests advance a
ManualScheduler and assert what the actor did, instead of sleeping 100ms and
asserting true, and now hold their actor to a count: three intervals give
three sends, a one-shot gives exactly one. Production passes no scheduler and
gets the stage's, so the same actor waits on the wall clock unchanged
	the Go examples' tests assert the count their pattern makes (the burst the DSL
asked for, one message for a one-shot, the range three intervals can produce
for a repeating actor) instead of sleeping 10ms and checking that a struct is
not nil; the generated READMEs show what the programs print, not assertions
	the generated Main runs the actors for a moment and stops, and the generated
project runs it with mvn compile exec:exec (a forked JVM, because VLINGO
compiles an actor's proxy at runtime, which the in-process exec:java cannot
do); the generated README is a short page instead of boilerplate

Fixed
	the generated CI ran a container action on macOS and Windows, and without
checks: write on Linux, so every job failed at the test-report step; the
action now runs on Linux only, with the permissions it needs
	process() of an actor without messages never called its callbacks, so
nothing outside it could observe it; found by the generated test, which now
asserts on what the actor did

[0.6.1] - 2026-10-15
Added
	mix templates.upgrade, a maintainer task that asks each upstream for its
latest release and reports or rewrites the versions the code generators pin.
--check fails when a pin is behind, --examples regenerates the checked-in
example projects afterwards, --offline skips the network
	ActorSimulation.TemplateVersions, the single table of third-party versions a
generated project pins, together with sources/0, which records where each
version comes from and how much of it we take (:latest_within_major never
moves a generated project across a breaking major on its own)
	scripts/generate_ractor_examples.exs, so all six generators have a
regeneration script
	benchmarks/virtual_time_speedup.exs, which measures the real speed-up the
README quotes, so the performance table is reproducible rather than inherited
	Tests for the clock lifecycle: a stopped or killed clock must not leave its
scheduler process behind

Changed
	Code generators no longer hardcode dependency versions in their templates.
They read ActorSimulation.TemplateVersions, which is why the generated
projects' pins are now reviewed in one place
	Generator dependency pins brought up to date: CAF 1.0.2 → 1.1.0, Catch2 3.7.1
→ 3.16.0, OMNeT++ 6.2.0 → 6.4.0, Ractor 0.15 → 0.16.5, tokio-test 0.4 → 0.4.6,
JUnit 5.10.0 → 5.14.4, Maven plugins, Prism 1.29.0 → 1.30.0, and the GitHub
Actions the generated CI workflows pin (checkout v3 → v7, cache v3 → v6,
setup-go v4 → v7, setup-java v3 → v6, setup-python v4 → v7,
setup-rust-toolchain v1 → v2). Generated CAF projects install Conan with
conan-io/setup-conan instead of an unpinned pip install conan
	Generated projects now refer to this repository instead of a yourusername
placeholder, and their README prerequisites follow the version table
	All dependencies and their requirement floors are current; the library itself
still depends on nothing but :logger — the upgrade tooling lives in dev/
and is not packaged
	Documentation corrected against the code: the README's speed-up table is now
measured, wrap_mermaid_html/1 (which never existed) is replaced with the
real report API, the state machine documentation names
VirtualTimeGenStateMachine rather than a dependency the library does not
use, and the flowchart shape and colour tables match what the report generator
emits. The README also says what is deterministic about a run: the clock, not
the order in which tracing records messages that share one virtual instant
	docs/index.md is now published on HexDocs, and its links resolve there

Fixed
	A VirtualClock leaked its scheduler process: the two were linked, and a
process that is not trapping exits ignores an exit signal whose reason is
:normal, so every stopped clock left a process behind. The scheduler now
watches its clock. This made long benchmark runs fail with "Too many
processes"
	The generated CAF main did not initialise the atom type ID block it declares
(CAF_MAIN(caf::id_block::ActorSimulation)), which is undefined behaviour:
the generated demo crashed with SIGSEGV as soon as it sent a message
	Generated CAF actors without a send pattern now handle the message atom their
upstream actually sends, and call their declared on_message callback, so a
generated pub/sub project delivers messages instead of dropping them
	Examples and templates regenerated from the upgraded generators;
test/output/ (stale generated reports that no test wrote) removed
	GeneratorUtils.to_pascal_case/1 mangled an identifier that was already
PascalCase ("MyActor" → "Myactor"), so a generated project could not be
regenerated from its own output. It now uppercases the first character of each
word and leaves the rest alone
	GeneratorUtils.pattern_interval/1 raised on
{:self_message, delay, message}, a pattern the DSL otherwise accepts, so a
generator could not read the interval of a self-messaging actor
	ActorSimulation.TemplateVersions.major/1 answered with the first
dot-separated field of whatever the pin happened to be, so a release channel
or a Go pseudo-version produced a nonsense major for the templates that
interpolate it. A pin that is not a version now reports no major
	Tests that asserted nothing, asserted their own fixtures, compared a list
against [], or claimed virtual-time behaviour without attaching a clock now
assert the behaviour their names describe
	The pure parts of the library — actor definitions, the statistics aggregation,
the identifier conversions and the version table — are now specified by
property tests, and mix templates.upgrade takes its fetcher, its table path
and its script runner as arguments, so its report, its --check and its
example regeneration are exercised without the network, without touching the
real table and without rebuilding the checked-in projects
	CI: the sequence-diagram job ran mix test in the documentation workflow's
dev environment, where the test-only dependencies are not loaded, so
compiling the test files failed there; it now runs in the test environment, as
the other test steps already did. One property test filtered a generator down
to the handful of pins that are versions, which StreamData refuses on Elixir
1.19; it now enumerates that subset and asserts it is not empty

[0.6.0] - 2026-09-13
Breaking changes: the minimum Elixir is now 1.19 with OTP 28, and
VirtualClock.cancel_timer/2 returns the remaining virtual time, or false,
where it previously returned :ok. Events scheduled for the same instant now
fire in the order they were scheduled rather than the reverse. A virtual time
that used to be silently truncated at the end of a long advance is no longer
truncated, so a simulation can now report more messages than before.
Added
	Property-based test suites (test/virtual_clock_property_test.exs,
test/actor_simulation_property_test.exs) covering time additivity, event
ordering, cancellation and simulation message counts
	Mutation testing with muex in place of the
broken muzak/exavier dependencies, which fail on current Elixir
	doctest VirtualClock so the moduledoc and cancel_timer/2 examples are
executed by the test suite

Changed
	Minimum Elixir version is now 1.19, and minimum OTP 28, matching the versions
CI verifies. (1.15 was the previous floor, needed by ex_doc ~> 0.40.)
	CI matrix reduced to Elixir 1.19/1.20 with OTP 28/29, and the other five
workflows aligned, which still pinned Elixir 1.15/1.18 and OTP 25/27
	GitHub Actions updated to their current majors (checkout v7, cache v6,
upload-artifact v7, download-artifact v8, setup-java v6, setup-go v7,
the Pages actions, action-junit-report v6, action-gh-release v3 and
setup-rust-toolchain v2), which also clears the Node 20 deprecation notices
	Updated all dependencies, including ex_doc 0.38 → 0.40, credo 1.7.13 →
1.7.19, dialyxir 1.4.6 → 1.4.8, castore 1.0.15 → 1.0.21
	Consolidated four duplicated message-dispatch blocks in
ActorSimulation.Actor into shared helpers, and nine duplicated
acknowledgement clauses in the VirtualTimeGenStateMachine wrapper into
shared delivery handling
	FOSSA no longer scans generated/ or examples/: they are build output whose
transitive dependencies (for example io.vlingo.xoom:xoom-actors, MPL-2.0)
are not part of what is published
	README and documentation index restructured to lead with install and runnable
examples
	Replaced length(x) > 0 with x != [] throughout, which is what Credo's
expensive-empty-enum check asks for. Every expression was verified to hold a
list, and the two where it may be nil use not in [nil, []] to keep the
original short-circuit behaviour. Credo now reports no issues, down from 42

Fixed
	Clock deliveries to VirtualTimeGenServer actors now carry a token and are
acknowledged by that token alone. Actors previously acknowledged every
message they handled, so an unrelated message could satisfy the wait for a
delivered event and let the clock advance while the event was still queued -
which made simulations intermittently under-count their messages
	VirtualTimeGenStateMachine actors use the same token protocol, so a
:gen_statem actor can no longer be advanced past an event it has not
processed
	ActorSimulation.run/2 now reads actor statistics until they settle. A single
pass could sample a downstream actor before an upstream one had forwarded to
it, so a finished simulation could report zero messages for the last actor in
a chain
	Events due at the same virtual instant now fire in scheduling order, matching
real timers (previously reverse order)
	VirtualClock.scheduled_count/1 now counts every scheduled event; it
previously reported one per due time, undercounting events that shared a
timestamp
	VirtualClock.cancel_timer/2 now returns the remaining virtual milliseconds
(or false), matching the TimeBackend behaviour and
Process.cancel_timer/1
	The acknowledgement watchdog is now tracked in the clock state, so a stale
timeout can no longer fire against a later wait
	Removed dead code: redundant Enum.each clauses in ActorSimulation.Actor,
an unreachable pattern_to_interval/2 clause in the OMNeT++ generator, and
unused VirtualScheduler accessors that had no server-side handlers

Test Reliability
	Removed all Process.sleep/1-based synchronisation from the test suite: tests
now wait on the observable effect (WaitUntil.wait_until/2) before advancing
the clock, instead of guessing how long another process needs. The four
remaining sleeps are deliberate and documented: two genserver timeouts, which
cannot be polled because any message resets them, and two :slow tests that
exist to show real time _is slow
	Replaced real-time deadline assertions with load-tolerant bounds, so a busy
machine slows the tests down rather than failing them
	Fixed tests that claimed to use virtual time but did not: they scheduled
timers from the test process, which uses that process's backend - real time by
default - so the clock advance did nothing and the assertions were vacuous.
They now schedule from inside the server, which is the documented pattern, and
assert the resulting state
	Gave assertions to tests that had none (they slept and then stopped the
server): cancellation, per-instance clocks, send_after_self/2 and the
"virtual time is faster than real time" claim now check what they claim
	The dining philosophers diagram test no longer asserts that every philosopher
eats: concurrent actors have no deterministic ordering, so that outcome is a
race. It asserts the behaviour the scenario guarantees instead

Demos and Documentation
	The century demo runs this repository's code instead of the published Hex
package (Mix.install used to fetch ~> 0.5.0), so a fix made here can show
up in it, and its workflow can catch a regression here. Its header no longer
claims "milliseconds" where runs measure seconds
	The century demo reports its goal honestly: it states how many of the 36,525
midnights triggered a backup and how many were skipped because the previous
backup was still running, and checks that the two add up - which they do. The
earlier (expected: 36525) line implied the simulation was losing work; the
gap was the demo's own "ignore a trigger while already backing up" rule
	README states the primary goal up front - the RxJS TestScheduler idea applied
to the BEAM - alongside the simulation DSL and the generators, rather than
leaving it at the bottom under "Inspiration"

[0.5.0] - 2025-10-27
Added
	VirtualTimeGenStateMachine with full :gen_statem support
	start_link/3, start/3, call/3, cast/2, stop/3 functions for
VirtualTimeGenStateMachine
	Compilation warnings for global virtual clock operations to prevent race
conditions

Changed
	Optimized VirtualClock event scheduling by using asynchronous operations
	Time backend is now internal and transparent to client code
	VirtualTimeGenServer and VirtualTimeGenStateMachine functions now emit
warnings when using global clock injection
	Removed complex wrapper module causing callback conflicts
	Now uses native Erlang :gen_statem directly

Fixed
	State enter callbacks now work correctly in VirtualTimeGenStateMachine
	Long-running simulations timeout issues resolved
	Both :handle_event_function and :state_functions callback modes supported

[0.4.0] - 2025-10-15
Added
	Ractor (Rust) code generator with Ractor
framework
	Single-file generator examples for Ractor and VLINGO
	Documentation for Ractor generator

Fixed
	Separated generated interface code from customizable implementation code
across all generators
	Fixed Mermaid flowchart reports missing edges for dynamic sends

[0.3.0] - 2025-10-14
Added
	Virtual delays feature for actors
	Quiescence termination mode
	Enhanced diagram generation with trace-based approach
	Dining philosophers example

Changed
	Refactored sleep handling into TimeBackend behaviour
	Enhanced diagram generation

Fixed
	Corrected termination labels in reports
	Fixed diagram accuracy issues

[0.2.3] - 2025-10-14
Added
	Generator documentation in README

Changed
	Added console output in all generated code
	Implemented thread-safe ConsoleLogger for Pony generator
	Updated all example projects

[0.2.0] - 2025-10-12
Added
	Code generators for CAF (C++), Pony, Phony (Go), and VLINGO (Java)
	Mermaid report generator module
	Full GenServer callback support including handle_continue/2 and call timeout
handling
	Termination conditions for simulations based on actor state
	Enhanced Mermaid diagrams with sequence diagram features
	Dining philosophers example
	Single-file generator examples
	Generator documentation

Changed
	Reorganized documentation with quick start examples first
	Enhanced GitHub Actions workflows
	Updated license to include full MIT license text

Fixed
	Dialyzer warnings
	Flaky tests
	Generator output issues

0.1.0 - 2025-10-11
Added
	Initial release
	VirtualTimeGenServer with virtual time support
	VirtualClock for event scheduling
	Switchable real/virtual time backends
	Actor Simulation DSL
	Message patterns (periodic, rate-based, burst)
	Process-in-the-Loop support
	Pattern matching responses with on_match
	Message tracing and Mermaid diagram generation

[Unreleased]:
  https://github.com/d-led/gen_server_virtual_time/compare/v1.1.1...HEAD
[1.1.1]:
  https://github.com/d-led/gen_server_virtual_time/compare/v1.1.0...v1.1.1
[1.1.0]:
  https://github.com/d-led/gen_server_virtual_time/compare/v1.0.1...v1.1.0
[1.0.1]:
  https://github.com/d-led/gen_server_virtual_time/compare/v1.0.0...v1.0.1
[1.0.0]:
  https://github.com/d-led/gen_server_virtual_time/compare/v0.7.1...v1.0.0
[0.7.1]:
  https://github.com/d-led/gen_server_virtual_time/compare/v0.7.0...v0.7.1
[0.7.0]:
  https://github.com/d-led/gen_server_virtual_time/compare/v0.6.1...v0.7.0
[0.6.1]:
  https://github.com/d-led/gen_server_virtual_time/compare/v0.6.0...v0.6.1
[0.6.0]:
  https://github.com/d-led/gen_server_virtual_time/compare/v0.5.0...v0.6.0
[0.5.0]:
  https://github.com/d-led/gen_server_virtual_time/compare/v0.4.0...v0.5.0
[0.4.0]:
  https://github.com/d-led/gen_server_virtual_time/compare/v0.2.4...v0.4.0
[0.3.0]:
  https://github.com/d-led/gen_server_virtual_time/compare/v0.2.3...v0.3.0
[0.2.4]:
  https://github.com/d-led/gen_server_virtual_time/compare/v0.2.3...v0.2.4
[0.2.3]:
  https://github.com/d-led/gen_server_virtual_time/compare/v0.2.2...v0.2.3
[0.2.0]:
  https://github.com/d-led/gen_server_virtual_time/compare/v0.1.0...v0.2.0


  

    License


Mozilla Public License Version 2.0
==================================

1. Definitions
--------------

1.1. "Contributor"
    means each individual or legal entity that creates, contributes to
    the creation of, or owns Covered Software.

1.2. "Contributor Version"
    means the combination of the Contributions of others (if any) used
    by a Contributor and that particular Contributor's Contribution.

1.3. "Contribution"
    means Covered Software of a particular Contributor.

1.4. "Covered Software"
    means Source Code Form to which the initial Contributor has attached
    the notice in Exhibit A, the Executable Form of such Source Code
    Form, and Modifications of such Source Code Form, in each case
    including portions thereof.

1.5. "Incompatible With Secondary Licenses"
    means

    (a) that the initial Contributor has attached the notice described
        in Exhibit B to the Covered Software; or

    (b) that the Covered Software was made available under the terms of
        version 1.1 or earlier of the License, but not also under the
        terms of a Secondary License.

1.6. "Executable Form"
    means any form of the work other than Source Code Form.

1.7. "Larger Work"
    means a work that combines Covered Software with other material, in
    a separate file or files, that is not Covered Software.

1.8. "License"
    means this document.

1.9. "Licensable"
    means having the right to grant, to the maximum extent possible,
    whether at the time of the initial grant or subsequently, any and
    all of the rights conveyed by this License.

1.10. "Modifications"
    means any of the following:

    (a) any file in Source Code Form that results from an addition to,
        deletion from, or modification of the contents of Covered
        Software; or

    (b) any new file in Source Code Form that contains any Covered
        Software.

1.11. "Patent Claims" of a Contributor
    means any patent claim(s), including without limitation, method,
    process, and apparatus claims, in any patent Licensable by such
    Contributor that would be infringed, but for the grant of the
    License, by the making, using, selling, offering for sale, having
    made, import, or transfer of either its Contributions or its
    Contributor Version.

1.12. "Secondary License"
    means either the GNU General Public License, Version 2.0, the GNU
    Lesser General Public License, Version 2.1, the GNU Affero General
    Public License, Version 3.0, or any later versions of those
    licenses.

1.13. "Source Code Form"
    means the form of the work preferred for making modifications.

1.14. "You" (or "Your")
    means an individual or a legal entity exercising rights under this
    License. For legal entities, "You" includes any entity that
    controls, is controlled by, or is under common control with You. For
    purposes of this definition, "control" means (a) the power, direct
    or indirect, to cause the direction or management of such entity,
    whether by contract or otherwise, or (b) ownership of more than
    fifty percent (50%) of the outstanding shares or beneficial
    ownership of such entity.

2. License Grants and Conditions
--------------------------------

2.1. Grants

Each Contributor hereby grants You a world-wide, royalty-free,
non-exclusive license:

(a) under intellectual property rights (other than patent or trademark)
    Licensable by such Contributor to use, reproduce, make available,
    modify, display, perform, distribute, and otherwise exploit its
    Contributions, either on an unmodified basis, with Modifications, or
    as part of a Larger Work; and

(b) under Patent Claims of such Contributor to make, use, sell, offer
    for sale, have made, import, and otherwise transfer either its
    Contributions or its Contributor Version.

2.2. Effective Date

The licenses granted in Section 2.1 with respect to any Contribution
become effective for each Contribution on the date the Contributor first
distributes such Contribution.

2.3. Limitations on Grant Scope

The licenses granted in this Section 2 are the only rights granted under
this License. No additional rights or licenses will be implied from the
distribution or licensing of Covered Software under this License.
Notwithstanding Section 2.1(b) above, no patent license is granted by a
Contributor:

(a) for any code that a Contributor has removed from Covered Software;
    or

(b) for infringements caused by: (i) Your and any other third party's
    modifications of Covered Software, or (ii) the combination of its
    Contributions with other software (except as part of its Contributor
    Version); or

(c) under Patent Claims infringed by Covered Software in the absence of
    its Contributions.

This License does not grant any rights in the trademarks, service marks,
or logos of any Contributor (except as may be necessary to comply with
the notice requirements in Section 3.4).

2.4. Subsequent Licenses

No Contributor makes additional grants as a result of Your choice to
distribute the Covered Software under a subsequent version of this
License (see Section 10.2) or under the terms of a Secondary License (if
permitted under the terms of Section 3.3).

2.5. Representation

Each Contributor represents that the Contributor believes its
Contributions are its original creation(s) or it has sufficient rights
to grant the rights to its Contributions conveyed by this License.

2.6. Fair Use

This License is not intended to limit any rights You have under
applicable copyright doctrines of fair use, fair dealing, or other
equivalents.

2.7. Conditions

Sections 3.1, 3.2, 3.3, and 3.4 are conditions of the licenses granted
in Section 2.1.

3. Responsibilities
-------------------

3.1. Distribution of Source Form

All distribution of Covered Software in Source Code Form, including any
Modifications that You create or to which You contribute, must be under
the terms of this License. You must inform recipients that the Source
Code Form of the Covered Software is governed by the terms of this
License, and how they can obtain a copy of this License. You may not
attempt to alter or restrict the recipients' rights in the Source Code
Form.

3.2. Distribution of Executable Form

If You distribute Covered Software in Executable Form then:

(a) such Covered Software must also be made available in Source Code
    Form, as described in Section 3.1, and You must inform recipients of
    the Executable Form how they can obtain a copy of such Source Code
    Form by reasonable means in a timely manner, at a charge no more
    than the cost of distribution to the recipient; and

(b) You may distribute such Executable Form under the terms of this
    License, or sublicense it under different terms, provided that the
    license for the Executable Form does not attempt to limit or alter
    the recipients' rights in the Source Code Form under this License.

3.3. Distribution of a Larger Work

You may create and distribute a Larger Work under terms of Your choice,
provided that You also comply with the requirements of this License for
the Covered Software. If the Larger Work is a combination of Covered
Software with a work governed by one or more Secondary Licenses, and the
Covered Software is not Incompatible With Secondary Licenses, this
License permits You to additionally distribute such Covered Software
under the terms of such Secondary License(s), so that the recipient of
the Larger Work may, at their option, further distribute the Covered
Software under the terms of either this License or such Secondary
License(s).

3.4. Notices

You may not remove or alter the substance of any license notices
(including copyright notices, patent notices, disclaimers of warranty,
or limitations of liability) contained within the Source Code Form of
the Covered Software, except that You may alter any license notices to
the extent required to remedy known factual inaccuracies.

3.5. Application of Additional Terms

You may choose to offer, and to charge a fee for, warranty, support,
indemnity or liability obligations to one or more recipients of Covered
Software. However, You may do so only on Your own behalf, and not on
behalf of any Contributor. You must make it absolutely clear that any
such warranty, support, indemnity, or liability obligation is offered by
You alone, and You hereby agree to indemnify every Contributor for any
liability incurred by such Contributor as a result of warranty, support,
indemnity or liability terms You offer. You may include additional
disclaimers of warranty and limitations of liability specific to any
jurisdiction.

4. Inability to Comply Due to Statute or Regulation
---------------------------------------------------

If it is impossible for You to comply with any of the terms of this
License with respect to some or all of the Covered Software due to
statute, judicial order, or regulation then You must: (a) comply with
the terms of this License to the maximum extent possible; and (b)
describe the limitations and the code they affect. Such description must
be placed in a text file included with all distributions of the Covered
Software under this License. Except to the extent prohibited by statute
or regulation, such description must be sufficiently detailed for a
recipient of ordinary skill to be able to understand it.

5. Termination
--------------

5.1. The rights granted under this License will terminate automatically
if You fail to comply with any of its terms. However, if You become
compliant, then the rights granted under this License from a particular
Contributor are reinstated (a) provisionally, unless and until such
Contributor explicitly and finally terminates Your grants, and (b) on an
ongoing basis, if such Contributor fails to notify You of the
non-compliance by some reasonable means prior to 60 days after You have
come back into compliance. Moreover, Your grants from a particular
Contributor are reinstated on an ongoing basis if such Contributor
notifies You of the non-compliance by some reasonable means, this is the
first time You have received notice of non-compliance with this License
from such Contributor, and You become compliant prior to 30 days after
Your receipt of the notice.

5.2. If You initiate litigation against any entity by asserting a patent
infringement claim (excluding declaratory judgment actions,
counter-claims, and cross-claims) alleging that a Contributor Version
directly or indirectly infringes any patent, then the rights granted to
You by any and all Contributors for the Covered Software under Section
2.1 of this License shall terminate.

5.3. In the event of termination under Sections 5.1 or 5.2 above, all
end user license agreements (excluding distributors and resellers) which
have been validly granted by You or Your distributors under this License
prior to termination shall survive termination.

************************************************************************
*                                                                      *
*  6. Disclaimer of Warranty                                           *
*  -------------------------                                           *
*                                                                      *
*  Covered Software is provided under this License on an "as is"       *
*  basis, without warranty of any kind, either expressed, implied, or  *
*  statutory, including, without limitation, warranties that the       *
*  Covered Software is free of defects, merchantable, fit for a        *
*  particular purpose or non-infringing. The entire risk as to the     *
*  quality and performance of the Covered Software is with You.        *
*  Should any Covered Software prove defective in any respect, You     *
*  (not any Contributor) assume the cost of any necessary servicing,   *
*  repair, or correction. This disclaimer of warranty constitutes an   *
*  essential part of this License. No use of any Covered Software is   *
*  authorized under this License except under this disclaimer.         *
*                                                                      *
************************************************************************

************************************************************************
*                                                                      *
*  7. Limitation of Liability                                          *
*  --------------------------                                          *
*                                                                      *
*  Under no circumstances and under no legal theory, whether tort      *
*  (including negligence), contract, or otherwise, shall any           *
*  Contributor, or anyone who distributes Covered Software as          *
*  permitted above, be liable to You for any direct, indirect,         *
*  special, incidental, or consequential damages of any character      *
*  including, without limitation, damages for lost profits, loss of    *
*  goodwill, work stoppage, computer failure or malfunction, or any    *
*  and all other commercial damages or losses, even if such party      *
*  shall have been informed of the possibility of such damages. This   *
*  limitation of liability shall not apply to liability for death or   *
*  personal injury resulting from such party's negligence to the       *
*  extent applicable law prohibits such limitation. Some               *
*  jurisdictions do not allow the exclusion or limitation of           *
*  incidental or consequential damages, so this exclusion and          *
*  limitation may not apply to You.                                    *
*                                                                      *
************************************************************************

8. Litigation
-------------

Any litigation relating to this License may be brought only in the
courts of a jurisdiction where the defendant maintains its principal
place of business and such litigation shall be governed by laws of that
jurisdiction, without reference to its conflict-of-law provisions.
Nothing in this Section shall prevent a party's ability to bring
cross-claims or counter-claims.

9. Miscellaneous
----------------

This License represents the complete agreement concerning the subject
matter hereof. If any provision of this License is held to be
unenforceable, such provision shall be reformed only to the extent
necessary to make it enforceable. Any law or regulation which provides
that the language of a contract shall be construed against the drafter
shall not be used to construe this License against a Contributor.

10. Versions of the License
---------------------------

10.1. New Versions

Mozilla Foundation is the license steward. Except as provided in Section
10.3, no one other than the license steward has the right to modify or
publish new versions of this License. Each version will be given a
distinguishing version number.

10.2. Effect of New Versions

You may distribute the Covered Software under the terms of the version
of the License under which You originally received the Covered Software,
or under the terms of any subsequent version published by the license
steward.

10.3. Modified Versions

If you create software not governed by this License, and you want to
create a new license for such software, you may create and use a
modified version of this License if you rename the license and remove
any references to the name of the license steward (except to note that
such modified license differs from this License).

10.4. Distributing Source Code Form that is Incompatible With Secondary
Licenses

If You choose to distribute Source Code Form that is Incompatible With
Secondary Licenses under the terms of this version of the License, the
notice described in Exhibit B of this License must be attached.

Exhibit A - Source Code Form License Notice
-------------------------------------------

  This Source Code Form is subject to the terms of the Mozilla Public
  License, v. 2.0. If a copy of the MPL was not distributed with this
  file, You can obtain one at https://mozilla.org/MPL/2.0/.

If it is not possible or desirable to put the notice in a particular
file, then You may include the notice in a location (such as a LICENSE
file in a relevant directory) where a recipient would be likely to look
for such a notice.

You may add additional accurate notices of copyright ownership.

Exhibit B - "Incompatible With Secondary Licenses" Notice
---------------------------------------------------------

  This Source Code Form is "Incompatible With Secondary Licenses", as
  defined by the Mozilla Public License, v. 2.0.



  

    Code Generators - Quick Start Guide

This library includes six production-ready code generators that translate
ActorSimulation DSL into different languages and frameworks.
The snippets below install actor_simulation_codegen, which brings the
simulation DSL and the clock with it.
Single-File Script Examples
Following
Fly.io's single-file Elixir pattern,
you can generate complete projects with just Mix.install!
OMNeT++ (Network Simulation)
#!/usr/bin/env elixir
Mix.install([{:actor_simulation_codegen, "~> 1.1"}])

simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:sender,
      send_pattern: {:periodic, 100, :msg},
      targets: [:receiver])
  |> ActorSimulation.add_actor(:receiver)

{:ok, files} = ActorSimulation.Codegen.OMNeTPP.generate(simulation,
  network_name: "SimpleNetwork")

ActorSimulation.Codegen.OMNeTPP.write_to_directory(files, "omnetpp_out/")
CAF (C++ Actor Framework)
#!/usr/bin/env elixir
Mix.install([{:actor_simulation_codegen, "~> 1.1"}])

simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:worker,
      send_pattern: {:rate, 50, :task},
      targets: [:processor])
  |> ActorSimulation.add_actor(:processor)

{:ok, files} = ActorSimulation.Codegen.CAF.generate(simulation,
  project_name: "MyActors",
  enable_callbacks: true)  # Callback interfaces!

ActorSimulation.Codegen.CAF.write_to_directory(files, "caf_out/")
Pony (Capabilities-Secure)
#!/usr/bin/env elixir
Mix.install([{:actor_simulation_codegen, "~> 1.1"}])

simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:sender,
      send_pattern: {:burst, 10, 1000, :batch},
      targets: [:receiver])
  |> ActorSimulation.add_actor(:receiver)

{:ok, files} = ActorSimulation.Codegen.Pony.generate(simulation,
  project_name: "my_actors",
  enable_callbacks: true)

ActorSimulation.Codegen.Pony.write_to_directory(files, "pony_out/")
Phony (Go Actors)
#!/usr/bin/env elixir
Mix.install([{:actor_simulation_codegen, "~> 1.1"}])

simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:worker,
      send_pattern: {:periodic, 100, :tick},
      targets: [:processor])
  |> ActorSimulation.add_actor(:processor)

{:ok, files} = ActorSimulation.Codegen.Phony.generate(simulation,
  project_name: "my_actors",
  enable_callbacks: true)

ActorSimulation.Codegen.Phony.write_to_directory(files, "phony_out/")
Ractor (Rust Actors)
#!/usr/bin/env elixir
Mix.install([{:actor_simulation_codegen, "~> 1.1"}])

simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:producer,
      send_pattern: {:rate, 100, :data},
      targets: [:consumer])
  |> ActorSimulation.add_actor(:consumer)

{:ok, files} = ActorSimulation.Codegen.Ractor.generate(simulation,
  project_name: "my_actors",
  enable_callbacks: true)

ActorSimulation.Codegen.Ractor.write_to_directory(files, "ractor_out/")
VLINGO XOOM (Java Actors)
#!/usr/bin/env elixir
Mix.install([{:actor_simulation_codegen, "~> 1.1"}])

simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:publisher,
      send_pattern: {:periodic, 100, :event},
      targets: [:subscriber])
  |> ActorSimulation.add_actor(:subscriber)

{:ok, files} = ActorSimulation.Codegen.Vlingo.generate(simulation,
  project_name: "my-actors",
  group_id: "com.example",
  enable_callbacks: true)

ActorSimulation.Codegen.Vlingo.write_to_directory(files, "vlingo_out/")
Complete Examples
See the repository's examples/ directory for complete single-file scripts:
	single_file_omnetpp.exs -
OMNeT++ network simulation
	single_file_caf.exs -
C++ Actor Framework
	single_file_pony.exs -
Pony capabilities-secure actors
	single_file_phony.exs -
Go actors with Phony
	single_file_ractor.exs -
Rust actors with Ractor
	single_file_vlingo.exs -
Java actors with VLINGO XOOM

Comparison
	Generator	Purpose	Output	Key Feature
	OMNeT++	Network simulation	NED + C++	GUI tools, INET framework
	CAF	Production actors	C++ + Catch2	Callback interfaces
	Pony	Safe concurrency	Type-safe actors	Data-race freedom
	Phony	Go actors	Go + tests	Zero-allocation messaging
	Ractor	Rust actors	Rust + Cargo	Gen_server-inspired, OTP-style supervision
	VLINGO	Java actors	Java + Maven	Protocol actors, type-safe

Development Workflow
	Prototype in Elixir (fast iteration)
	Test with virtual time (deterministic)
	Visualize with sequence diagrams
	Generate to your target language
	Deploy to production

Why Single-File Scripts?
Benefits of using Mix.install for code generation:
✅ Portable - One file, no setup required
✅ Reproducible - Same input = same output
✅ Shareable - GitHub gist, email, anywhere
✅ Isolated - No impact on your main projects
✅ Fast - Generate code in seconds
Perfect for:
	Bug reports with minimal examples
	Quick prototyping
	CI/CD pipelines
	Teaching and demos

Learn More
	OMNeT++ Generator
	CAF Generator
	Pony Generator
	Phony Generator
	Ractor Generator
	VLINGO Generator

Next Steps
	Try a single-file example
	Choose your target framework
	Generate production code
	Customize via callbacks
	Deploy with confidence!



  

    OMNeT++ Code Generation

Export ActorSimulation DSL to production-grade
OMNeT++ C++ code.
Quick Example
# Define your simulation in Elixir
simulation =
  ActorSimulation.new()
  |> ActorSimulation.add_actor(:publisher,
      send_pattern: {:periodic, 100, :event},
      targets: [:subscriber1, :subscriber2, :subscriber3])
  |> ActorSimulation.add_actor(:subscriber1)
  |> ActorSimulation.add_actor(:subscriber2)
  |> ActorSimulation.add_actor(:subscriber3)

# Generate complete OMNeT++ project
{:ok, files} = ActorSimulation.Codegen.OMNeTPP.generate(simulation,
  network_name: "PubSubNetwork",
  sim_time_limit: 10)

ActorSimulation.Codegen.OMNeTPP.write_to_directory(files, "omnetpp_output/")
Generated Files
	File	Description
	NetworkName.ned	Network topology in NED language
	ActorName.h	C++ header files for each actor module
	ActorName.cc	C++ implementation with message handling
	CMakeLists.txt	CMake build configuration
	conanfile.txt	Conan package manager configuration
	omnetpp.ini	Simulation parameters and settings

DSL to OMNeT++ Mapping
	ActorSimulation DSL	OMNeT++ Equivalent
	ActorSimulation.add_actor/2	cSimpleModule class
	send_pattern: {:periodic, ms, msg}	scheduleAt(simTime() + interval)
	send_pattern: {:rate, per_sec, msg}	scheduleAt(simTime() + 1/rate)
	send_pattern: {:burst, n, ms, msg}	Loop sending n messages per interval
	targets: [...]	Output gates + NED connections
	VirtualClock time	simTime()
	Message passing	send(msg, "out", gateIndex)

Send Pattern Examples
Periodic Messages:
send_pattern: {:periodic, 100, :tick}
# Generates: scheduleAt(simTime() + 0.1, selfMsg)
Rate-Based:
send_pattern: {:rate, 50, :data}
# Generates: scheduleAt(simTime() + 0.02, selfMsg)  # 50/sec = 0.02s interval
Burst Pattern:
send_pattern: {:burst, 10, 1000, :batch}
# Generates: for loop sending 10 messages every 1 second
Building Generated Code
After generating the files, build and run with OMNeT++:
# Navigate to output directory
cd omnetpp_output/

# Create build directory
mkdir build && cd build

# Configure with CMake
cmake ..

# Build
make

# Run simulation (command-line interface)
./NetworkName -u Cmdenv

# Or run with GUI
./NetworkName

Installation Requirements
To build and run generated code, you need:
	OMNeT++ 6.4+ - Install from omnetpp.org
	CMake 3.15+ - For build configuration
	C++17 compiler - GCC 7+, Clang 5+, or MSVC 2017+
	Conan (optional) - For dependency management

See
OMNeT++ Installation Guide
for platform-specific instructions.
Example: Pub-Sub System
simulation =
  ActorSimulation.new()
  |> ActorSimulation.add_actor(:publisher,
      send_pattern: {:periodic, 100, :event},
      targets: [:sub1, :sub2, :sub3])
  |> ActorSimulation.add_actor(:sub1)
  |> ActorSimulation.add_actor(:sub2)
  |> ActorSimulation.add_actor(:sub3)

{:ok, files} = ActorSimulation.Codegen.OMNeTPP.generate(simulation,
  network_name: "PubSubNetwork",
  sim_time_limit: 10)

ActorSimulation.Codegen.OMNeTPP.write_to_directory(files, "omnetpp_pubsub/")
Generated NED topology:
simple Publisher {
    gates:
        output out[3];
}

simple Sub1 {
    gates:
        input in;
}

network PubSubNetwork {
    submodules:
        publisher: Publisher;
        sub1: Sub1;
        sub2: Sub2;
        sub3: Sub3;
    connections:
        publisher.out[0] --> sub1.in;
        publisher.out[1] --> sub2.in;
        publisher.out[2] --> sub3.in;
}
Generated C++ (Publisher.cc excerpt):
void Publisher::initialize() {
    sendCount = 0;
    selfMsg = new cMessage("selfMsg");
    scheduleAt(simTime() + 0.1, selfMsg);  // 100ms interval
}

void Publisher::handleMessage(cMessage *msg) {
    if (msg->isSelfMessage()) {
        // Send to all subscribers
        for (int i = 0; i < 3; i++) {
            cMessage *outMsg = new cMessage("msg");
            send(outMsg, "out", i);
            sendCount++;
        }
        scheduleAt(simTime() + 0.1, msg);  // Reschedule
    }
}
Advanced Options
{:ok, files} = ActorSimulation.Codegen.OMNeTPP.generate(simulation,
  network_name: "MyNetwork",      # Network name (required)
  sim_time_limit: 60.0,           # Simulation duration in seconds
  output_dir: "custom/path/"      # Custom output path (documentation only)
)
Demo Scripts
Run the included demos to see complete examples:
# Generate multiple OMNeT++ projects
mix run examples/omnetpp_demo.exs

# Explore generated code
cd examples/omnetpp_pubsub
ls -la  # See all generated files
# View the network topology in PubSubNetwork.ned
# View the C++ implementation in Publisher.cc

Why Use OMNeT++ Generation?
Development Workflow:
	🚀 Prototype - Rapid iteration in Elixir with instant feedback
	🧪 Test - Validate with virtual time and fast simulations
	📊 Visualize - Generate Mermaid sequence diagrams
	⚡ Scale - Export to OMNeT++ for large-scale C++ simulations
	🎯 Deploy - Leverage OMNeT++ ecosystem and performance

Benefits:
	10-100x faster prototyping in Elixir vs writing C++
	Type safety - Catch errors at compile time in generated C++
	Maintainability - Single source of truth (your DSL)
	Cross-validation - Compare Elixir vs C++ simulation results
	Industry tools - Access OMNeT++ GUI, analysis, and visualization

Limitations
The generator currently supports:
	✅ Simple module actors with send patterns
	✅ Point-to-point message passing
	✅ Periodic, rate, and burst patterns
	✅ Basic statistics collection

Not yet supported:
	❌ Complex state machines (on_receive/on_match functions)
	❌ Dynamic topology changes
	❌ Custom message types beyond cMessage
	❌ Network delays and channel models
	❌ Parameter sweeps and configurations

For these advanced features, use OMNeT++ directly or extend the generator.
Contributing to Generator
The generator is extensible and contributions are welcome:
	Add support for custom message types
	Implement state machine translation
	Add network delay/loss models
	Support INET framework integration

See lib/actor_simulation/omnetpp_generator.ex and
test/omnetpp_generator_test.exs.


  

    CAF Actor Framework Code Generation

Export ActorSimulation DSL to production-grade
C++ Actor Framework (CAF) code with callback
interfaces for customization.
Quick Example
# Define your simulation in Elixir
simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:publisher,
      send_pattern: {:periodic, 100, :event},
      targets: [:subscriber1, :subscriber2, :subscriber3])
  |> ActorSimulation.add_actor(:subscriber1)
  |> ActorSimulation.add_actor(:subscriber2)
  |> ActorSimulation.add_actor(:subscriber3)

# Generate CAF project with callback interfaces
{:ok, files} = ActorSimulation.Codegen.CAF.generate(simulation,
  project_name: "PubSubActors",
  enable_callbacks: true)

ActorSimulation.Codegen.CAF.write_to_directory(files, "caf_output/")
Generated Files
	*_actor.hpp/cpp - CAF actor implementations (DO NOT EDIT)
	*_callbacks.hpp - Callback interfaces (DO NOT EDIT)
	*_callbacks_impl.cpp - Your custom code goes here!
	test_actors.cpp - Catch2 tests
	CMakeLists.txt - CMake with test target
	conanfile.txt - CAF + Catch2 dependencies
	.github/workflows/ci.yml - CI pipeline

Key Feature: Customize WITHOUT touching generated code!
// publisher_callbacks_impl.cpp (EDIT THIS!)
void publisher_callbacks::on_event() {
  // Add your business logic here!
  std::cout << "Custom behavior!" << std::endl;
  log_to_database();
  send_metrics();
}
Why CAF?
	Production-ready actor systems in C++
	Type-safe message passing
	Distributed actors across networks
	Callback interfaces for clean customization
	Built-in Catch2 tests with CI validation

Try the Demos
mix run examples/caf_demo.exs
cd examples/caf_pubsub
# See generated C++ code with tests!

Building Generated Code
cd caf_output/

# Install dependencies with Conan
mkdir build && cd build
conan install .. --build=missing

# Configure with CMake
cmake .. -DCMAKE_BUILD_TYPE=Release

# Build
cmake --build .

# Run tests
./MyActors_test

Installation Requirements
	CMake 3.15+
	C++17 compiler (GCC 7+, Clang 5+, MSVC 2017+)
	Conan 1.x or 2.x - For CAF and Catch2 dependencies

Install Conan:
pip install conan

Development Workflow
	Define actors in Elixir DSL
	Generate CAF code with callbacks
	Implement custom logic in *_callbacks_impl.cpp
	Test with generated Catch2 tests
	CI validates on every push

Example: Pipeline Pattern
simulation =
  ActorSimulation.new()
  |> ActorSimulation.add_actor(:source,
      send_pattern: {:rate, 100, :data},
      targets: [:processor])
  |> ActorSimulation.add_actor(:processor,
      targets: [:sink])
  |> ActorSimulation.add_actor(:sink)

{:ok, files} = ActorSimulation.Codegen.CAF.generate(simulation,
  project_name: "PipelineActors",
  enable_callbacks: true)
Generated structure:
caf_output/
├── source_actor.hpp/cpp       # CAF actor (generated)
├── source_callbacks.hpp        # Interface (generated)
├── source_callbacks_impl.cpp   # YOUR CODE HERE
├── processor_actor.hpp/cpp     # CAF actor (generated)
├── processor_callbacks.hpp     # Interface (generated)
├── processor_callbacks_impl.cpp # YOUR CODE HERE
├── sink_actor.hpp/cpp          # CAF actor (generated)
├── sink_callbacks.hpp          # Interface (generated)
├── sink_callbacks_impl.cpp     # YOUR CODE HERE
├── test_actors.cpp             # Catch2 tests
├── CMakeLists.txt
├── conanfile.txt
└── .github/workflows/ci.yml
Callback Pattern Details
Generated Interface (DO NOT EDIT):
// processor_callbacks.hpp
class processor_callbacks {
public:
  virtual void on_data_received() = 0;
  virtual void on_timer_tick() = 0;
  virtual ~processor_callbacks() = default;
};
Your Implementation (EDIT THIS):
// processor_callbacks_impl.cpp
void processor_callbacks::on_data_received() {
  // Transform data
  auto result = process(input);

  // Log metrics
  metrics.increment("processed");

  // Forward to next stage
  forward_to_sink(result);
}

void processor_callbacks::on_timer_tick() {
  flush_buffers();
}
Generated Tests
The generator creates Catch2 tests:
TEST_CASE("Source actor sends messages", "[source]") {
  auto sys = caf::actor_system{cfg};
  auto source = sys.spawn<source_actor>();

  // Test message generation
  self->send(source, start_atom::value);
  self->receive(
    [&](data_msg msg) {
      REQUIRE(msg.id > 0);
    }
  );
}
Run tests:
./MyActors_test

CI Integration
Generated .github/workflows/ci.yml validates:
	✅ Code compiles on Linux and macOS
	✅ All tests pass, in Debug and Release configurations

Limitations
Currently supports:
	✅ Basic send patterns (periodic, rate, burst)
	✅ Point-to-point messaging
	✅ Callback interfaces
	✅ Catch2 test generation
	✅ CI pipeline

Not yet supported:
	❌ Complex state machines
	❌ Dynamic topology
	❌ Custom message types
	❌ Distributed deployment configs

Contributing
Extend the generator:
	Add custom message type generation
	Implement state machine translation
	Support distributed configurations
	Add more test patterns

See lib/actor_simulation/caf_generator.ex and tests.


  

    Pony Generator

Generate capabilities-secure Pony actor code with type safety and data-race
freedom guaranteed at compile time.
Quick Start
simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:sender,
      send_pattern: {:burst, 10, 1000, :batch},
      targets: [:receiver])
  |> ActorSimulation.add_actor(:receiver)

{:ok, files} = ActorSimulation.Codegen.Pony.generate(simulation,
  project_name: "my_actors",
  enable_callbacks: true)

ActorSimulation.Codegen.Pony.write_to_directory(files, "pony_out/")
Why Pony?
Pony is a capabilities-secure, actor-model language that provides:
✅ Type Safety - No null pointers, no buffer overruns
✅ Memory Safety - No dangling pointers, no memory leaks
✅ Data-Race Freedom - Guaranteed at compile time
✅ Deadlock Freedom - No locks, no deadlocks
✅ High Performance - Zero-cost abstractions
Generated Files
	Actor files (*.pony) - Pony actor implementations
	Callback traits (*_callbacks.pony) - Trait definitions & implementations
	Tests (test/test.pony) - PonyTest test suite
	Build files (Makefile, corral.json) - Make + Corral
	CI pipeline (.github/workflows/ci.yml) - GitHub Actions

Features
✅ Type-safe actor behaviors
✅ Callback traits (Notifier pattern)
✅ PonyTest automated tests
✅ Timer-based scheduling
✅ CI/CD pipeline included
Examples
See the complete generated project in the repository at examples/pony_pubsub/.
Try the single-file script: examples/single_file_pony.exs
Building Generated Code
Prerequisites
# Install ponyup
curl --proto '=https' --tlsv1.2 -sSf \
  https://raw.githubusercontent.com/ponylang/ponyup/latest-release/ponyup-init.sh | sh

# Install pony compiler and corral
ponyup update ponyc release
ponyup update corral release

Build and Run
cd pony_output/

# Build
make build

# Run
./my_actors

# Test
make test

Learn More
	Pony Tutorial
	Pony Patterns
	Pony Standard Library
	Generator Comparison



  

    Phony (Go) Generator

Generate high-performance Go actor code using the Phony actor library.
Quick Start
simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:worker,
      send_pattern: {:rate, 100, :task},
      targets: [:processor])
  |> ActorSimulation.add_actor(:processor)

{:ok, files} = ActorSimulation.Codegen.Phony.generate(simulation,
  project_name: "my_actors",
  enable_callbacks: true)

ActorSimulation.Codegen.Phony.write_to_directory(files, "phony_out/")
Why Phony?
Phony is a Pony-inspired actor library for
Go that provides:
✅ Zero-allocation messaging - Efficient lock-free message passing
✅ Automatic goroutine management - No goroutine leaks
✅ Backpressure support - Built-in flow control
✅ Lock-free operations - No mutexes or channels needed
✅ Causal messaging - Message ordering guarantees
Generated Files
	Actor files (*.go) - Phony actor implementations with callbacks
	Main (main.go) - Entry point and actor spawning
	Tests (actor_test.go) - Go test suite
	Module (go.mod) - Go module with Phony dependency
	Build (Makefile) - Build targets
	CI (.github/workflows/ci.yml) - GitHub Actions

Features
✅ Phony inbox embedding
✅ Callback interfaces for customization
✅ Go tests with testing package
✅ Timer-based scheduling
✅ Multi-platform CI (Linux, macOS, Windows)
✅ Multiple Go versions tested
Examples
See the complete generated project in the repository at
examples/phony_pubsub/.
Try the single-file script: examples/single_file_phony.exs
Building Generated Code
cd phony_output/

# Download dependencies
go mod download

# Build
go build -o my_actors .

# Run
./my_actors

# Test
go test -v ./...

Learn More
	Phony GitHub
	Go Modules
	Generator Comparison



  

    Ractor (Rust) Generator

Generate production-ready Rust actor code using the Ractor actor library.
Quick Start
simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:worker,
      send_pattern: {:rate, 100, :task},
      targets: [:processor])
  |> ActorSimulation.add_actor(:processor)

{:ok, files} = ActorSimulation.Codegen.Ractor.generate(simulation,
  project_name: "my_actors",
  enable_callbacks: true)

ActorSimulation.Codegen.Ractor.write_to_directory(files, "ractor_out/")
Why Ractor?
Ractor is a pure-Rust actor framework
explicitly inspired by Erlang's gen_server that provides:
✅ Supervision trees - OTP-style supervision and fault tolerance
✅ Actor registry - Named actor lookup like Erlang
✅ RPC support - Call and cast patterns (gen_server semantics)
✅ Built-in timers - Native scheduling support
✅ Runtime-agnostic - Tokio-based but flexible
✅ Type safety - Leverages Rust's type system
Generated Files
	Actor files (src/actors/*.rs) - Ractor actor implementations with
callbacks
	Module (src/actors/mod.rs) - Module declarations
	Main (src/main.rs) - Entry point and actor spawning
	Tests (tests/integration_test.rs) - Integration test suite
	Cargo (Cargo.toml) - Package manifest with Ractor dependency
	CI (.github/workflows/ci.yml) - GitHub Actions

Features
✅ Ractor Actor trait implementation
✅ Callback traits for customization
✅ Tokio async runtime integration
✅ Integration tests with #[tokio::test]
✅ Multi-platform CI (Linux, macOS, Windows)
✅ Stable and beta Rust channels tested
✅ Clippy and rustfmt checks
Code Structure
Actor Implementation
pub struct Worker;

#[ractor::async_trait]
impl Actor for Worker {
    type Msg = WorkerMessage;
    type State = WorkerState;
    type Arguments = ();

    async fn pre_start(
        &self,
        myself: ActorRef<Self::Msg>,
        _: Self::Arguments,
    ) -> Result<Self::State, ActorProcessingErr> {
        // Initialize state and spawn timers
        Ok(WorkerState { /* ... */ })
    }

    async fn handle(
        &self,
        myself: ActorRef<Self::Msg>,
        message: Self::Msg,
        state: &mut Self::State,
    ) -> Result<(), ActorProcessingErr> {
        // Handle messages
        Ok(())
    }
}
Callback Traits
Customize behavior without modifying generated code:
pub trait WorkerCallbacks: Send + Sync {
    fn on_task(&self);
}

pub struct DefaultWorkerCallbacks;

impl WorkerCallbacks for DefaultWorkerCallbacks {
    fn on_task(&self) {
        // Your custom logic here
        println!("Processing task!");
    }
}
Examples
See the complete generated project in the repository at
examples/ractor_pubsub/.
Try the single-file script: examples/single_file_ractor.exs
Building Generated Code
cd ractor_output/

# Build in debug mode
cargo build

# Build optimized release
cargo build --release

# Run
cargo run --release

# Test
cargo test

# Test with output
cargo test -- --nocapture

# Run clippy
cargo clippy

# Format code
cargo fmt

Patterns
Periodic Messages
send_pattern: {:periodic, 100, :tick}
Generates a timer that sends :tick every 100ms using tokio::time::interval.
Rate-Based Messages
send_pattern: {:rate, 50, :event}
Generates 50 messages per second (20ms interval).
Burst Messages
send_pattern: {:burst, 10, 500, :batch}
Sends 10 messages every 500ms in a burst.
Self Messages
send_pattern: {:self_message, 1000, :timeout}
One-shot delayed message (1 second delay) using tokio::time::sleep.
Configuration
{:ok, files} = ActorSimulation.Codegen.Ractor.generate(simulation,
  project_name: "my_actors",      # Cargo package name
  enable_callbacks: true,          # Generate callback traits
  rust_edition: "2021",            # Rust edition (2015, 2018, 2021)
  ractor_version: "0.16.5"        # Ractor crate version (see TemplateVersions)
)
Learn More
	Ractor GitHub
	Rust Async Book
	Tokio Tutorial
	Generator Comparison



  

    VLINGO XOOM Generator

Generate production-ready Java actor systems from ActorSimulation DSL using
VLINGO XOOM Actors.
Overview
VLINGO XOOM is a Java framework for building reactive, event-driven distributed
systems. This generator translates ActorSimulation definitions into complete
Maven projects with:
	Type-safe actor implementations - Protocol interfaces for messaging
	Scheduler integration - Built-in periodic message sending
	Callback interfaces - Customize behavior without touching generated code
	JUnit 5 tests - Full test coverage out of the box
	Maven build - Complete pom.xml with all dependencies
	CI/CD ready - GitHub Actions workflow included

Quick Start
alias ActorSimulation, as: Sim
alias ActorSimulation.Codegen.Vlingo, as: VG

# Define your actor system
simulation = Sim.new()
|> Sim.add_actor(:load_balancer,
    send_pattern: {:periodic, 50, :distribute_work},
    targets: [:worker1, :worker2, :worker3])
|> Sim.add_actor(:worker1,
    send_pattern: {:periodic, 200, :process_task},
    targets: [:result_collector])
|> Sim.add_actor(:worker2,
    send_pattern: {:periodic, 200, :process_task},
    targets: [:result_collector])
|> Sim.add_actor(:worker3,
    send_pattern: {:periodic, 200, :process_task},
    targets: [:result_collector])
|> Sim.add_actor(:result_collector)

# Generate complete Java project
{:ok, files} = VG.generate(simulation,
  project_name: "load-balancer",
  group_id: "com.example.actors",
  vlingo_version: "1.11.1",
  enable_callbacks: true)

VG.write_to_directory(files, "vlingo_output/")
Building and Running
cd vlingo_output

# Compile
mvn clean compile

# Run tests
mvn test

# Run application, which runs for a moment and stops
# (a forked JVM: VLINGO compiles an actor's proxy at runtime)
mvn compile exec:exec

# Package as JAR
mvn package
java -jar target/load-balancer-1.0-SNAPSHOT-jar-with-dependencies.jar

Generated Project Structure
vlingo_output/
├── pom.xml                              # Maven configuration
├── README.md                            # Build instructions
├── .github/workflows/ci.yml             # CI pipeline
└── src/
    ├── main/java/com/example/actors/
    │   ├── Main.java                    # Entry point
    │   ├── LoadBalancerProtocol.java    # Protocol interface (DO NOT EDIT)
    │   ├── LoadBalancerActor.java       # Actor implementation (DO NOT EDIT)
    │   ├── LoadBalancerCallbacks.java   # Callback interface (DO NOT EDIT)
    │   ├── LoadBalancerCallbacksImpl.java # Callback impl (EDIT THIS!)
    │   └── ... (other actors)
    └── test/java/com/example/actors/
        ├── LoadBalancerActorTest.java   # JUnit 5 tests, on a clock the test owns
        ├── ManualScheduler.java         # the clock the tests own
        └── ... (other tests)
Key Features
Protocol-Based Messaging
VLINGO XOOM uses protocol interfaces for type-safe messaging:
// Generated protocol interface
public interface LoadBalancerProtocol {
  void distributeWork();
}

// Generated actor implementation
public class LoadBalancerActor extends Actor
    implements LoadBalancerProtocol, Scheduled<Object> {

  @Override
  public void distributeWork() {
    callbacks.onDistributeWork();
    // Send to targets...
  }
}
Scheduler Integration
Periodic patterns use a scheduler the actor is given, so the test decides how
time passes and production gets the stage's scheduler, which is the wall clock:
// Automatically generated from:
// send_pattern: {:periodic, 50, :distribute_work}

public LoadBalancerActor(
    LoadBalancerCallbacks callbacks, List<LoadBalancerProtocol> targets,
    io.vlingo.xoom.common.Scheduler timers) {
  ...
  final io.vlingo.xoom.common.Scheduler clock =
      (timers != null) ? timers : scheduler();

  clock.schedule(
    selfAs(Scheduled.class),
    null,
    50L,  // initial delay
    50L   // period
  );
}

@Override
public void intervalSignal(Scheduled<Object> scheduled, Object data) {
  distributeWork();
}
The generated test hands the actor a ManualScheduler and says how much time
has passed, instead of waiting for it:
clock.advanceBy(INTERVAL_MILLIS - 1);
assertEquals(before, sent.get());   // nothing yet
clock.advanceBy(1);
assertEquals(before + 1, sent.get());
Nothing in the test waits for a timer. The mailbox is still asynchronous, so the
test waits briefly — VLINGO's TestUntil — for the delivery of what the clock
made due, and for nothing else.
Customizable Callbacks
Add your business logic without modifying generated code:
// LoadBalancerCallbacksImpl.java (YOUR CODE HERE!)
public class LoadBalancerCallbacksImpl implements LoadBalancerCallbacks {

  @Override
  public void onDistributeWork() {
    // Add your custom logic
    logger.info("Distributing work to workers");
    metrics.increment("work.distributed");
    database.recordEvent("distribution");
  }
}
JUnit 5 Tests
The generated tests put the time in their own hands and assert what the actor
did, with no sleep on the wall clock:
public class LoadBalancerActorTest {
  private static final long INTERVAL_MILLIS = 50L;
  private static final long BOUND_MILLIS = 1000L;

  private World world;
  private ManualScheduler clock;
  private LoadBalancerProtocol actor;
  private final AtomicInteger sent = new AtomicInteger();
  private final TestUntil handled = TestUntil.happenings(1);

  private void count() {
    sent.incrementAndGet();
    handled.happened();
  }

  @BeforeEach
  public void setUp() {
    clock = new ManualScheduler();
    world = World.startWithDefaults("test-world");

    final LoadBalancerCallbacks counting = new LoadBalancerCallbacks() { /* count() */ };

    actor =
        world.actorFor(
            LoadBalancerProtocol.class,
            Definition.has(
                LoadBalancerActor.class, Definition.parameters(counting, clock)));
  }

  @Test
  public void testTheActorSendsWhenTheTestSaysItsIntervalHasPassed() {
    handled.resetHappeningsTo(1);
    actor.distributeWork();
    assertTrue(handled.completesWithin(BOUND_MILLIS));

    final int before = sent.get();

    clock.advanceBy(INTERVAL_MILLIS - 1);
    assertEquals(before, sent.get(), "the actor sent before its interval was up");

    handled.resetHappeningsTo(1);
    clock.advanceBy(1);
    assertTrue(handled.completesWithin(BOUND_MILLIS));
    assertEquals(before + 1, sent.get(), "the actor did not send when its interval was up");
  }
}
Generator Options
Vlingo.generate(simulation,
  # Required: Maven artifact name (kebab-case)
  project_name: "my-actors",

  # Optional: Maven group ID (default: "com.example")
  group_id: "com.mycompany.actors",

  # Optional: VLINGO XOOM version (default: "1.11.1")
  vlingo_version: "1.11.1",

  # Optional: Generate callback interfaces (default: true)
  enable_callbacks: true
)
Send Patterns
The generator supports all ActorSimulation send patterns:
# Periodic: Every N milliseconds
send_pattern: {:periodic, 100, :tick}
# Generates: clock.schedule(..., 100L, 100L)

# Rate-based: N messages per second
send_pattern: {:rate, 50, :event}
# Generates: clock.schedule(..., 20L, 20L)

# Burst: N messages every interval
send_pattern: {:burst, 10, 500, :batch}
# Generates: clock.schedule(..., 500L, 500L)
Maven Dependencies
The generated pom.xml includes:
<dependencies>
  <!-- VLINGO XOOM Actors -->
  <dependency>
    <groupId>io.vlingo.xoom</groupId>
    <artifactId>xoom-actors</artifactId>
    <version>1.11.1</version>
  </dependency>

  <!-- JUnit 5 for testing -->
  <dependency>
    <groupId>org.junit.jupiter</groupId>
    <artifactId>junit-jupiter-api</artifactId>
    <version>5.10.0</version>
    <scope>test</scope>
  </dependency>
</dependencies>
CI/CD Pipeline
Generated projects include a GitHub Actions workflow that:
	Tests on Ubuntu, macOS, and Windows
	Tests with Java 11 and 21
	Runs JUnit 5 tests with Surefire
	Publishes test results
	Validates compilation

Performance
VLINGO XOOM provides:
	High throughput - Millions of messages per second
	Low latency - Microsecond-scale message delivery
	Scalability - Thousands of actors per JVM
	Resource efficiency - Minimal memory overhead

Comparison with Other Generators
	Feature	OMNeT++	CAF	Pony	Phony	VLINGO
	Language	C++	C++	Pony	Go	Java
	Type Safety	✓	✓	✓✓✓	✓	✓✓
	Callbacks	✗	✓	✓	✓	✓
	Scheduler	✓	✓	✓	✓	✓
	Enterprise Ready	✓✓✓	✓	✓	✓	✓✓✓
	JVM Ecosystem	✗	✗	✗	✗	✓

Learn More
	VLINGO XOOM Documentation
	VLINGO XOOM Actors Guide
	VLINGO GitHub
	ActorSimulation DSL

Example: Load Balanced Worker Pool
See scripts/generate_vlingo_sample.exs for a complete working example of a
load-balanced worker pool with result aggregation.
mix run scripts/generate_vlingo_sample.exs
cd generated/vlingo_loadbalanced
mvn test

This generates a realistic distributed system with:
	1 load balancer distributing work (50ms period)
	3 workers processing tasks (200ms period)
	1 result collector aggregating results (2 msgs/sec)

All with full JUnit 5 test coverage and customizable callbacks!
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Deprecated: use ActorSimulation.Codegen.CAF.
Kept for one major version so code written against 1.0 keeps compiling. It
forwards everything, so the behaviour is the same and the only thing to change
is the name.
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        generate(simulation, opts \\ [])

          deprecated

      


        See ActorSimulation.Codegen.CAF.generate/2.
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See ActorSimulation.Codegen.CAF.generate/2.
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      This function is deprecated. use ActorSimulation.Codegen.CAF.
    


  

See ActorSimulation.Codegen.CAF.write_to_directory/2.

  


        

      


  

    
ActorSimulation.Codegen.CAF 
    



      
Generates C++ Actor Framework (CAF) code from ActorSimulation DSL.
This module translates ActorSimulation definitions into production-ready
CAF C++ projects with:
	Typed actor implementations
	Callback interfaces for custom behavior
	CMake build configuration with Conan
	CI pipeline for automated testing
	Complete documentation

Key Features
	Callback Modules: Generate callback interfaces so users can add custom
behavior WITHOUT touching generated code
	Type-Safe: Uses CAF's typed actors for compile-time message checking
	Modern C++17: Clean, idiomatic C++ code
	Production Ready: Includes CI/CD pipeline and build system

Example
simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:sender,
      send_pattern: {:periodic, 100, :msg},
      targets: [:receiver])
  |> ActorSimulation.add_actor(:receiver)

{:ok, files} = CAF.generate(simulation,
  project_name: "MyActors",
  enable_callbacks: true)

CAF.write_to_directory(files, "caf_output/")

      


      
        Summary


  
    Functions
  


    
      
        generate(simulation, opts \\ [])

      


        Generates complete CAF project files from an ActorSimulation.



    


    
      
        write_to_directory(files, output_dir)

      


        Writes generated files to a directory.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(simulation, opts \\ [])



        
          
        

    

  


  

Generates complete CAF project files from an ActorSimulation.
Options
	:project_name (required) - Name of the C++ project
	:enable_callbacks (default: true) - Generate callback interfaces
	:caf_version - CAF version for Conan, defaulting to
ActorSimulation.TemplateVersions.get(:caf)

Returns
{:ok, files} where files is a list of {filename, content} tuples

  



  
    
      
    
    
      write_to_directory(files, output_dir)



        
          
        

    

  


  

Writes generated files to a directory.
Creates the directory and all subdirectories as needed.

  


        

      


  

    
ActorSimulation.Codegen.OMNeTPP 
    



      
Generates OMNeT++ C++ simulation code from ActorSimulation DSL.
This module translates ActorSimulation definitions into complete, buildable
OMNeT++ projects with:
	NED network topology files
	C++ simple module implementations
	CMake build configuration
	Conan package management
	Simulation configuration (INI files)

Example
simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:sender,
      send_pattern: {:periodic, 100, :msg},
      targets: [:receiver])
  |> ActorSimulation.add_actor(:receiver)

{:ok, files} = OMNeTPPGenerator.generate(simulation,
  network_name: "SimpleNetwork",
  sim_time_limit: 10)

OMNeTPP.write_to_directory(files, "omnetpp_output/")

      


      
        Summary


  
    Functions
  


    
      
        generate(simulation, opts \\ [])

      


        Generates complete OMNeT++ project files from an ActorSimulation.



    


    
      
        write_to_directory(files, output_dir)

      


        Writes generated files to a directory.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(simulation, opts \\ [])



        
          
        

    

  


  

Generates complete OMNeT++ project files from an ActorSimulation.
Options
	:network_name (required) - Name of the OMNeT++ network
	:sim_time_limit (default: 10.0) - Simulation duration in seconds
	:high_frequency (default: false) - Use 1ms delays for high-frequency sims
	:expected_messages (optional) - Number of messages to receive before termination
	:suppress_output (default: false) - Disable EV logging during simulation

Returns
{:ok, files} where files is a list of {filename, content} tuples

  



  
    
      
    
    
      write_to_directory(files, output_dir)



        
          
        

    

  


  

Writes generated files to a directory.
Creates the directory if it doesn't exist.

  


        

      


  

    
ActorSimulation.Codegen.Phony 
    



      
Generates Go code using the Phony actor library from ActorSimulation DSL.
Phony is a Pony-inspired actor library for Go that provides:
	Zero-allocation message passing
	Automatic goroutine management
	Backpressure support
	No locks or channels needed

This generator creates production-ready Go projects with:
	Phony actor implementations
	Callback interfaces for custom behavior
	Go test suites
	GitHub Actions CI/CD
	Complete documentation

Example
simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:sender,
      send_pattern: {:periodic, 100, :msg},
      targets: [:receiver])
  |> ActorSimulation.add_actor(:receiver)

{:ok, files} = Phony.generate(simulation,
  project_name: "my_actors",
  enable_callbacks: true)

Phony.write_to_directory(files, "phony_output/")

      


      
        Summary


  
    Functions
  


    
      
        generate(simulation, opts \\ [])

      


        Generates complete Phony (Go) project files from an ActorSimulation.



    


    
      
        write_to_directory(files, output_dir)

      


        Writes generated files to a directory.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(simulation, opts \\ [])



        
          
        

    

  


  

Generates complete Phony (Go) project files from an ActorSimulation.
Options
	:project_name (required) - Name of the Go module (snake_case)
	:enable_callbacks (default: true) - Generate callback interfaces
	:go_version - Go version for go.mod, defaulting to
ActorSimulation.TemplateVersions.get(:go)

Returns
{:ok, files} where files is a list of {filename, content} tuples

  



  
    
      
    
    
      write_to_directory(files, output_dir)



        
          
        

    

  


  

Writes generated files to a directory.

  


        

      


  

    
ActorSimulation.Codegen.Pony 
    



      
Generates Pony actor code from ActorSimulation DSL.
Pony is a capabilities-secure, actor-model language that provides:
	Type safety and memory safety
	Data-race freedom and deadlock freedom
	Zero-cost actors with async message passing
	Built-in testing with PonyTest

This generator creates production-ready Pony projects with:
	Actor implementations with behaviors
	Callback traits for custom behavior
	PonyTest test suites
	Corral dependency management
	CI/CD pipeline
	Complete documentation

Example
simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:sender,
      send_pattern: {:periodic, 100, :msg},
      targets: [:receiver])
  |> ActorSimulation.add_actor(:receiver)

{:ok, files} = Pony.generate(simulation,
  project_name: "my_actors",
  enable_callbacks: true)

Pony.write_to_directory(files, "pony_output/")

      


      
        Summary


  
    Functions
  


    
      
        generate(simulation, opts \\ [])

      


        Generates complete Pony project files from an ActorSimulation.



    


    
      
        write_to_directory(files, output_dir)

      


        Writes generated files to a directory.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(simulation, opts \\ [])



        
          
        

    

  


  

Generates complete Pony project files from an ActorSimulation.
Options
	:project_name (required) - Name of the Pony project (snake_case)
	:enable_callbacks (default: true) - Generate callback traits

Returns
{:ok, files} where files is a list of {filename, content} tuples

  



  
    
      
    
    
      write_to_directory(files, output_dir)



        
          
        

    

  


  

Writes generated files to a directory.
Creates the directory and all subdirectories as needed.

  


        

      


  

    
ActorSimulation.Codegen.Ractor 
    



      
Generates Rust code using the Ractor actor library from ActorSimulation DSL.
Ractor is a Rust actor framework inspired by Erlang's gen_server that provides:
	Supervision trees (like OTP)
	Named actor registry
	Remote procedure calls (RPC)
	Timers and scheduling
	Runtime-agnostic design (Tokio-based)

This generator creates production-ready Rust projects with:
	Ractor actor implementations
	Callback traits for custom behavior
	Comprehensive test suites (integration and unit tests)
	GitHub Actions CI/CD
	Complete documentation

Example
simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:sender,
      send_pattern: {:periodic, 100, :msg},
      targets: [:receiver])
  |> ActorSimulation.add_actor(:receiver)

{:ok, files} = Ractor.generate(simulation,
  project_name: "my_actors",
  enable_callbacks: true)

Ractor.write_to_directory(files, "ractor_output/")

      


      
        Summary


  
    Functions
  


    
      
        generate(simulation, opts \\ [])

      


        Generates complete Ractor (Rust) project files from an ActorSimulation.



    


    
      
        write_to_directory(files, output_dir)

      


        Writes generated files to a directory.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(simulation, opts \\ [])



        
          
        

    

  


  

Generates complete Ractor (Rust) project files from an ActorSimulation.
Options
	:project_name (required) - Name of the Cargo package (snake_case)
	:enable_callbacks (default: true) - Generate callback traits
	:rust_edition - Rust edition for Cargo.toml, defaulting to
ActorSimulation.TemplateVersions.get(:rust_edition)
	:ractor_version - Ractor crate version, defaulting to
ActorSimulation.TemplateVersions.get(:ractor)

Returns
{:ok, files} where files is a list of {filename, content} tuples

  



  
    
      
    
    
      write_to_directory(files, output_dir)



        
          
        

    

  


  

Writes generated files to a directory.

  


        

      


  

    
ActorSimulation.Codegen.Vlingo 
    



      
Generates VLINGO XOOM Actors code from ActorSimulation DSL.
VLINGO XOOM is a Java actor framework that provides:
	Type-safe actor implementations
	Protocol-based (interface) messaging
	Scheduler-based message dispatch
	Reactive foundation for distributed systems

This generator creates production-ready Java projects with:
	Actor implementations with protocol interfaces
	JUnit 5 test suites
	Maven build configuration
	CI/CD pipeline
	Complete documentation

Example
simulation = ActorSimulation.new()
  |> ActorSimulation.add_actor(:sender,
      send_pattern: {:periodic, 100, :msg},
      targets: [:receiver])
  |> ActorSimulation.add_actor(:receiver)

{:ok, files} = Vlingo.generate(simulation,
  project_name: "my-actors",
  group_id: "com.example")

Vlingo.write_to_directory(files, "vlingo_output/")

      


      
        Summary


  
    Functions
  


    
      
        generate(simulation, opts \\ [])

      


        Generates complete VLINGO XOOM project files from an ActorSimulation.



    


    
      
        write_to_directory(files, output_dir)

      


        Writes generated files to a directory.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(simulation, opts \\ [])



        
          
        

    

  


  

Generates complete VLINGO XOOM project files from an ActorSimulation.
Options
	:project_name (required) - Name of the Java project (kebab-case)
	:group_id (default: "com.example") - Maven group ID
	:vlingo_version - VLINGO XOOM version, defaulting to
ActorSimulation.TemplateVersions.get(:vlingo)
	:enable_callbacks (default: true) - Generate callback interfaces

Returns
{:ok, files} where files is a list of {filename, content} tuples

  



  
    
      
    
    
      write_to_directory(files, output_dir)



        
          
        

    

  


  

Writes generated files to a directory.

  


        

      


  

    
ActorSimulation.GeneratorUtils 
    



      
Shared utilities for code generators.
This module provides common functionality used across all generators
(OMNeT++, CAF, Pony, Phony) to minimize code duplication.

      


      
        Summary


  
    Functions
  


    
      
        extract_messages(arg1)

      


        Extracts messages from a send pattern.



    


    
      
        interval_to_nanoseconds(interval_ms)

      


        Converts interval to nanoseconds (for Pony timers).



    


    
      
        interval_to_seconds(interval_ms)

      


        Converts interval to seconds (for OMNeT++ and other simulators).



    


    
      
        message_name(msg)

      


        Normalizes a message name to a valid identifier.



    


    
      
        pattern_interval(arg1)

      


        Calculates the interval in milliseconds for a send pattern.



    


    
      
        readme_template(project_name, framework, options)

      


        Generates a basic README template.



    


    
      
        simulated_actors(actors)

      


        Filters simulated actors from an actors map.



    


    
      
        to_camel_case(atom)

      


        Converts an atom or string to camelCase.



    


    
      
        to_pascal_case(atom)

      


        Converts an atom or string to PascalCase.



    


    
      
        to_snake_case(atom)

      


        Converts an atom or string to snake_case.



    


    
      
        write_to_directory(files, output_dir)

      


        Writes generated files to a directory, creating subdirectories as needed.



    





      


      
        Functions


        


  
    
      
    
    
      extract_messages(arg1)



        
          
        

    

  


  

Extracts messages from a send pattern.
Examples
iex> GeneratorUtils.extract_messages({:periodic, 100, :tick})
[:tick]

iex> GeneratorUtils.extract_messages({:burst, 10, 1000, :batch})
[:batch]

  



  
    
      
    
    
      interval_to_nanoseconds(interval_ms)



        
          
        

    

  


  

Converts interval to nanoseconds (for Pony timers).

  



  
    
      
    
    
      interval_to_seconds(interval_ms)



        
          
        

    

  


  

Converts interval to seconds (for OMNeT++ and other simulators).

  



  
    
      
    
    
      message_name(msg)



        
          
        

    

  


  

Normalizes a message name to a valid identifier.

  



  
    
      
    
    
      pattern_interval(arg1)



        
          
        

    

  


  

Calculates the interval in milliseconds for a send pattern.
Examples
iex> GeneratorUtils.pattern_interval({:periodic, 100, :msg})
100

iex> GeneratorUtils.pattern_interval({:rate, 10, :msg})
100

iex> GeneratorUtils.pattern_interval({:self_message, 250, :timeout})
250

  



  
    
      
    
    
      readme_template(project_name, framework, options)



        
          
        

    

  


  

Generates a basic README template.

  



  
    
      
    
    
      simulated_actors(actors)



        
          
        

    

  


  

Filters simulated actors from an actors map.

  



  
    
      
    
    
      to_camel_case(atom)



        
          
        

    

  


  

Converts an atom or string to camelCase.
Examples
iex> GeneratorUtils.to_camel_case(:my_actor)
"myActor"

  



  
    
      
    
    
      to_pascal_case(atom)



        
          
        

    

  


  

Converts an atom or string to PascalCase.
Examples
iex> GeneratorUtils.to_pascal_case(:my_actor)
"MyActor"

iex> GeneratorUtils.to_pascal_case("my_actor")
"MyActor"

  



  
    
      
    
    
      to_snake_case(atom)



        
          
        

    

  


  

Converts an atom or string to snake_case.
Examples
iex> GeneratorUtils.to_snake_case(:my_actor)
"my_actor"

iex> GeneratorUtils.to_snake_case("MyActor")
"my_actor"

  



  
    
      
    
    
      write_to_directory(files, output_dir)



        
          
        

    

  


  

Writes generated files to a directory, creating subdirectories as needed.

  


        

      


  

    
ActorSimulation.OMNeTPPGenerator 
    



      
Deprecated: use ActorSimulation.Codegen.OMNeTPP.

      


      
        Summary


  
    Functions
  


    
      
        generate(simulation, opts \\ [])

          deprecated

      


        See ActorSimulation.Codegen.OMNeTPP.generate/2.



    


    
      
        write_to_directory(files, output_dir)

          deprecated

      


        See ActorSimulation.Codegen.OMNeTPP.write_to_directory/2.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(simulation, opts \\ [])



        
          
        

    

  


    
      This function is deprecated. use ActorSimulation.Codegen.OMNeTPP.
    


  

See ActorSimulation.Codegen.OMNeTPP.generate/2.

  



  
    
      
    
    
      write_to_directory(files, output_dir)



        
          
        

    

  


    
      This function is deprecated. use ActorSimulation.Codegen.OMNeTPP.
    


  

See ActorSimulation.Codegen.OMNeTPP.write_to_directory/2.

  


        

      


  

    
ActorSimulation.PhonyGenerator 
    



      
Deprecated: use ActorSimulation.Codegen.Phony.

      


      
        Summary


  
    Functions
  


    
      
        generate(simulation, opts \\ [])

          deprecated

      


        See ActorSimulation.Codegen.Phony.generate/2.



    


    
      
        write_to_directory(files, output_dir)

          deprecated

      


        See ActorSimulation.Codegen.Phony.write_to_directory/2.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(simulation, opts \\ [])



        
          
        

    

  


    
      This function is deprecated. use ActorSimulation.Codegen.Phony.
    


  

See ActorSimulation.Codegen.Phony.generate/2.

  



  
    
      
    
    
      write_to_directory(files, output_dir)



        
          
        

    

  


    
      This function is deprecated. use ActorSimulation.Codegen.Phony.
    


  

See ActorSimulation.Codegen.Phony.write_to_directory/2.

  


        

      


  

    
ActorSimulation.PonyGenerator 
    



      
Deprecated: use ActorSimulation.Codegen.Pony.

      


      
        Summary


  
    Functions
  


    
      
        generate(simulation, opts \\ [])

          deprecated

      


        See ActorSimulation.Codegen.Pony.generate/2.



    


    
      
        write_to_directory(files, output_dir)

          deprecated

      


        See ActorSimulation.Codegen.Pony.write_to_directory/2.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(simulation, opts \\ [])



        
          
        

    

  


    
      This function is deprecated. use ActorSimulation.Codegen.Pony.
    


  

See ActorSimulation.Codegen.Pony.generate/2.

  



  
    
      
    
    
      write_to_directory(files, output_dir)



        
          
        

    

  


    
      This function is deprecated. use ActorSimulation.Codegen.Pony.
    


  

See ActorSimulation.Codegen.Pony.write_to_directory/2.

  


        

      


  

    
ActorSimulation.RactorGenerator 
    



      
Deprecated: use ActorSimulation.Codegen.Ractor.

      


      
        Summary


  
    Functions
  


    
      
        generate(simulation, opts \\ [])

          deprecated

      


        See ActorSimulation.Codegen.Ractor.generate/2.



    


    
      
        write_to_directory(files, output_dir)

          deprecated

      


        See ActorSimulation.Codegen.Ractor.write_to_directory/2.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(simulation, opts \\ [])



        
          
        

    

  


    
      This function is deprecated. use ActorSimulation.Codegen.Ractor.
    


  

See ActorSimulation.Codegen.Ractor.generate/2.

  



  
    
      
    
    
      write_to_directory(files, output_dir)



        
          
        

    

  


    
      This function is deprecated. use ActorSimulation.Codegen.Ractor.
    


  

See ActorSimulation.Codegen.Ractor.write_to_directory/2.

  


        

      


  

    
ActorSimulation.VlingoGenerator 
    



      
Deprecated: use ActorSimulation.Codegen.Vlingo.

      


      
        Summary


  
    Functions
  


    
      
        generate(simulation, opts \\ [])

          deprecated

      


        See ActorSimulation.Codegen.Vlingo.generate/2.



    


    
      
        write_to_directory(files, output_dir)

          deprecated

      


        See ActorSimulation.Codegen.Vlingo.write_to_directory/2.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(simulation, opts \\ [])



        
          
        

    

  


    
      This function is deprecated. use ActorSimulation.Codegen.Vlingo.
    


  

See ActorSimulation.Codegen.Vlingo.generate/2.

  



  
    
      
    
    
      write_to_directory(files, output_dir)



        
          
        

    

  


    
      This function is deprecated. use ActorSimulation.Codegen.Vlingo.
    


  

See ActorSimulation.Codegen.Vlingo.write_to_directory/2.
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