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High-Performance Erlang Network Client Framework
[image: Build Status]
Requirements
	Erlang/OTP 25+

Features
	Backpressure via backlog (OOM protection)
	Fast pool implementation (random, round_robin)
	Managed timeouts
	Multi-protocol support (SSL / TCP / UDP)
	Performance-optimized
	Request pipelining
	Smart reconnect mechanism (exponential backoff)

Framework goals
	Reusability
	Speed
	Concurrency
	Safety

How-to
Implementing a client
-behavior(shackle_client).
-export([
    init/0,
    setup/2,
    handle_request/2,
    handle_data/2,
    terminate/1
]).

-record(state, {
    buffer =       <<>> :: binary(),
    request_counter = 0 :: non_neg_integer()
}).

-spec init(Options :: term()) ->
    {ok, State :: term()} |
    {error, Reason :: term()}.

init(_Options) ->
    {ok, #state {}}.

-spec setup(Socket :: inet:socket(), State :: term()) ->
    {ok, State :: term()} |
    {error, Reason :: term(), State :: term()}.

setup(Socket, State) ->
    case gen_tcp:send(Socket, <<"INIT">>) of
        ok ->
            case gen_tcp:recv(Socket, 0) of
                {ok, <<"OK">>} ->
                    {ok, State};
                {error, Reason} ->
                    {error, Reason, State}
            end;
        {error, Reason} ->
            {error, Reason, State}
    end.

-spec handle_request(Request :: term(), State :: term()) ->
    {ok, RequestId :: external_request_id(), Data :: iodata(), State :: term()}.

handle_request(noop,  State) ->
    Data = arithmetic_protocol:request(0, noop, 0, 0),

    {ok, undefined, Data, State};
handle_request({Operation, A, B}, #state {
        request_counter = RequestCounter
    } = State) ->

    RequestId = request_id(RequestCounter),
    Data = request(RequestId, Operation, A, B),

    {ok, RequestId, Data, State#state {
        request_counter = RequestCounter + 1
    }}.

-spec handle_data(Data :: binary(), State :: term()) ->
    {ok, [{RequestId :: external_request_id(), Reply :: term()}], State :: term()}.

handle_data(Data, #state {
        buffer = Buffer
    } = State) ->

    Data2 = <<Buffer/binary, Data/binary>>,
    {Replies, Buffer2} = parse_replies(Data2, []),

    {ok, Replies, State#state {
        buffer = Buffer2
    }}.

-spec terminate(State :: term()) -> ok.

terminate(_State) -> ok.
Starting client pool
shackle_pool:start(shackle_pool:name(), client(), client_options(), pool_options())
client_options:
  
    	Name
    	Type
    	Default
    	Description
  
  
    	address
    	inet:ip_address() | inet:hostname()
    	"127.0.0.1"
    	server address (formerly ip)
  

  
    	port
    	inet:port_number()
    	undefined
    	server port
  

  
    	protocol
    	shackle_tcp | shackle_udp | shackle_ssl
    	shackle_tcp
    	server protocol
  

  
    	reconnect
    	boolean()
    	true
    	reconnect closed connections
  

  
    	reconnect_time_max
    	pos_integer() | infinity
    	120000
    	maximum reconnect time in milliseconds
  

  
    	reconnect_time_min
    	pos_integer()
    	1000
    	minimum reconnect time in milliseconds
  

  
    	socket_options
    	[gen_tcp:connect_option() | gen_udp:option()]
    	[]
    	options passed to the socket
  

pool_options:
  
    	Name
    	Type
    	Default
    	Description
  
  
    	backlog_size
    	pos_integer() | infinity
    	1024
    	maximum number of concurrent requests per connection
  

  
    	max_retries
    	non_neg_integer()
    	3
    	maximum number of tries to find an active server
  

  
    	pool_size
    	pos_integer()
    	16
    	number of connections
  

  
    	pool_strategy
    	random | round_robin
    	random
    	connection selection strategy
  

Calling / Casting client
1> shackle:call(pool_name, {get, <<"test">>}).
{ok, <<"bar">>}

2> {ok, ReqId} = shackle:cast(pool_name, {get, <<"foo">>}, 500).
{ok, {anchor, anchor_client, #Ref<0.0.0.2407>}}

3> shackle:receive_response(ReqId).
{ok, <<"bar">>}

4> shackle:receive_response(ReqId, 1000).
{error, timeout}
receive_response/1 blocks indefinitely until a reply arrives. receive_response/2 (added in 0.7.2) takes a millisecond timeout and returns {error, timeout} if no reply arrives within the window — useful for hand-rolled clients that don't want full shackle:call semantics but still need a bounded wait.
Errors
shackle:cast/2..4 and shackle:call/2,3 return {error, cast_error()} where cast_error/0 is the exported sum type:
no_server | pool_not_started | shackle_not_started
Plus timeout from receive_response/2. The closed sum (added in 0.7.2) lets dialyzer catch typos in error pattern matches.
Telemetry
Shackle integrates with the backend-agnostic telemetry library. All events carry #{client => Client} as metadata, where Client is the client module name.
  
    	Event
    	Measurements
    	Meaning
  
  
    	[shackle, backlog_full]
    	#{count => 1}
    	Request rejected because the per-server backlog is full
  

  
    	[shackle, disabled]
    	#{count => 1}
    	Request rejected because the selected server is disabled
  

  
    	[shackle, found]
    	#{count => 1}
    	An active server was found for a request
  

  
    	[shackle, no_server]
    	#{count => 1}
    	No server is available for the pool
  

  
    	[shackle, not_found]
    	#{count => 1}
    	A reply arrived for a request that is no longer tracked
  

  
    	[shackle, handle_timeout]
    	#{count => 1}
    	The client's handle_timeout/2 callback fired
  

  
    	[shackle, timeout]
    	#{count => 1}
    	A request timed out before a reply arrived
  

  
    	[shackle, recv]
    	#{count => 1, bytes => N}
    	Bytes received from the socket
  

  
    	[shackle, send]
    	#{count => 1, bytes => N}
    	Bytes sent to the socket
  

  
    	[shackle, replies]
    	#{count => 1}
    	A batch of replies was decoded
  

  
    	[shackle, reply]
    	#{duration => Microseconds}
    	A reply was delivered to the caller, with measured latency
  

Tests
make dialyzer
make eunit
make xref
Clients
  
    	Name
    	Description
  
  
    	anchor
    	Memcached Client
  

  
    	aspike-node
    	Aerospike Client
  

  
    	buoy
    	HTTP 1.1 Client
  

  
    	flare
    	Kafka Producer
  

  
    	marina
    	Cassandra CQL Client
  

  
    	statsderl
    	StatsD Client
  

License
The MIT License (MIT)

Copyright (c) 2015-2026 Louis-Philippe Gauthier

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.


  

    Changelog

0.7.3
Changed
	Upgrade foil to 0.1.6 and knot to 0.1.2.
	Remove bench and profile tooling.

0.7.2
Added
	shackle:receive_response/2 — like receive_response/1 but with
a millisecond timeout. Returns {error, timeout} if no reply
arrives within the window. The arity-1 variant still blocks
indefinitely (unchanged).

	cast_error/0 is now an exported type — the sum
no_server | pool_not_started | shackle_not_started of atoms
that cast/2..4 can return.


Changed
	cast/2..4 and call/2,3 error specs tightened from
{error, atom()} / {error, term()} to {error, cast_error()}.
No behavioural change; dialyzer now flags {error, typo} at
call sites that don't match the sum. Existing
no_server | pool_not_started | shackle_not_started were the
only atoms ever returned.

	Latency measurement in shackle_server switched from
os:timestamp/0 + timer:now_diff/2 to
erlang:monotonic_time(microsecond) + subtraction. The
monotonic clock isn't NTP-jumpable and skips the kernel call,
so latency telemetry now stays accurate across clock skew
events and shaves ~50ns off per request.
The #cast.timestamp field type changed from
erlang:timestamp/0 (the 3-tuple) to integer() (microsecond
monotonic). The field is internal — clients that don't
destructure the cast record see no impact. Custom
shackle_client behaviours that read Cast#cast.timestamp
receive an integer now.

	vsn in shackle.app.src is now an explicit string
("0.7.2") — was git, which only resolved correctly when
building from a checkout.


0.7.1
Changed
	Bumped foil dependency from 0.1.3 to 0.1.4 (CI/infrastructure
refresh; error/0 type tightened; macro-based DRY refactor with
no perf change).
	Bumped metal dependency from 0.1.1 to 0.1.2 (CI/infrastructure
refresh; one system_continue/3 spec fix from ok to
no_return()).

No source changes in shackle itself. Behaviour, API, and benchmarks
are identical to 0.7.0.
0.7.0
Breaking
	Minimum supported Erlang/OTP version is now 25. OTP 21–24 are no longer tested and the compatibility code paths for those releases have been removed.

Changed
	Replaced the granderl dependency with knot (in-house C NIF
using wyrand). shackle_utils:random/1 now calls knot:uniform/1
— same signature, same range guarantees, no behavioural difference
at call sites. granderl 0.1.5 on hex.pm fails to build on OTP 27+
(its preamble.sh invokes erl -noshell -s init stop -eval ...
with options in an order that causes the node to terminate before
-eval runs, leaving ERTS_INCLUDE_DIR empty); the fix exists in
granderl's master but its hex package is not under our ownership,
so we couldn't release a fix. knot is a tiny C NIF (~80 LOC)
that builds correctly on every supported OTP and matches
hand-written C dispatch overhead. Benchmarks (Apple Silicon, OTP
29, 10M iterations of uniform(254), median of 5 runs):
	conc	rand:uniform/1	granderl:uniform/1	knot:uniform/1
	1	34 ns	13 ns	12 ns
	8	9 ns	7 ns	3.3 ns
	32	6 ns	8 ns	3.2 ns
	128	6 ns	8.5 ns	3.1 ns


	CI matrix now covers OTP 25, 26, 27, and 28; actions/checkout upgraded to v5.

	telemetry dependency bumped from 1.2.1 to 1.4.2.

	README documents the full set of telemetry events shackle emits and their measurement shapes.


Removed
	ATOMICS, DECENTRALIZED_COUNTERS, ETS_TAKE, and SSL_HANDSHAKE platform_define macros.
	OTP_RELEASE ifdef block in shackle_internal.hrl and the associated pre-OTP-21 logger / stacktrace fallbacks.
	shackle_utils:info_msg/3 and shackle_utils:warning_msg/3.
	ETS-based fallback path in shackle_status (the persistent_term + counters path is now unconditional).

0.6.20
See git history for details.


  

    LICENSE


The MIT License (MIT)

Copyright (c) 2015-2026 Louis-Philippe Gauthier

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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