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In-memory event-store adapter for evoq.
Why this exists
evoq is backend-agnostic. The production adapter is reckon-evoq, which targets reckon-db. For tests, demos, and as a reference implementation of the evoq_event_store adapter behaviour, this package provides an in-memory adapter that has no disk persistence and no clustering — process restart loses state, which is the intended semantic.
Pairs with evoq for:
	Writing integration tests against the full dispatch → store → emit → project cycle without spinning up Khepri/Ra
	Demos that fit in 30 lines of Erlang
	A second concrete implementation of the evoq_event_store contract (proof that the contract is implementable; not specific to reckon-db)
	Testing your integrity-violation handling: mem-evoq supports optional integrity exactly as reckon-db does

Installation
%% rebar.config
{deps, [
    {evoq, "~> 1.15"},
    {mem_evoq, "~> 0.1"}
]}.
Quick start
{ok, _} = application:ensure_all_started(mem_evoq),
ok = application:set_env(evoq, event_store_adapter, mem_evoq_adapter),

{ok, _} = mem_evoq:start_store(my_test_store),

%% Any evoq dispatch now targets the in-memory store.
%% When done:
ok = mem_evoq:stop_store(my_test_store).
Or talk to the adapter directly without evoq in the loop:
{ok, _} = mem_evoq:start_store(direct_demo),

{ok, 1} = mem_evoq_adapter:append(
    direct_demo, <<"order$1">>, -1,  %% -1 = ?NO_STREAM
    [#{event_type => <<"order_placed">>, data => #{total => 42}},
     #{event_type => <<"order_confirmed">>, data => #{}}]),

{ok, [_, _]} = mem_evoq_adapter:read(
    direct_demo, <<"order$1">>, 0, 10, forward).
With integrity enabled
mem-evoq mirrors reckon-db's tamper-resistance behaviour so you can test integrity-violation handling without infrastructure:
Key = crypto:strong_rand_bytes(32),
{ok, _} = mem_evoq:start_store(secure_demo, #{
    integrity => #{enabled => true, key => Key}
}),

{ok, 0} = mem_evoq_adapter:append(
    secure_demo, <<"audit$1">>, -1,
    [#{event_type => <<"login_attempted">>, data => #{user => <<"a">>}}]),

%% Strict read verifies the full chain.
{ok, [_]} = mem_evoq_adapter:read(
    secure_demo, <<"audit$1">>, 0, 10, forward, #{verify => strict}).
Events written under this store carry prev_event_hash and mac. Reads verify both. A tampered event surfaces as {error, {integrity_violation, _}}. See Integrity guide for verification modes, snapshot anchoring, and subscription catch-up behaviour.
Limitations
	Concern	mem-evoq	reckon-db
	Persistence	✘ — process restart loses state	✓ disk-backed (Khepri/Ra)
	Clustering / replication	✘ single process	✓ Raft consensus
	Tamper-resistance	✓ identical primitives, opt-in per store	✓ identical primitives, opt-in per store
	Subscription fan-out	✓ live + catch-up	✓ live + catch-up
	Snapshots	✓ save/load/list/delete + anchor	✓
	Read filters	by stream / event_type / pattern / tags	full reckon-db filter taxonomy
	Scavenging / archive	✘	✓
	Capability tokens / per-region keys / vault	✘	✓
	Key rotation	✘ — restart with the new key	✓

For anything in the right column not matched on the left, pair evoq with reckon-evoq + reckon-db.
Related packages
	evoq — the CQRS / Event Sourcing framework this is an adapter for
	reckon-evoq — production adapter targeting reckon-db
	reckon-gater — shared types and integrity primitives both adapters consume
	reckon-db — the production event store

License
Apache 2.0 — see LICENSE.


  

    License


                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS

   APPENDIX: How to apply the Apache License to your work.

      To apply the Apache License to your work, attach the following
      boilerplate notice, with the fields enclosed by brackets "[]"
      replaced with your own identifying information. (Don't include
      the brackets!)  The text should be enclosed in the appropriate
      comment syntax for the file format. We also recommend that a
      file or class name and description of purpose be included on the
      same "printed page" as the copyright notice for easier
      identification within third-party archives.

   Copyright [yyyy] [name of copyright owner]

   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at

       http://www.apache.org/licenses/LICENSE-2.0

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.



  

    Changelog

All notable changes to mem-evoq will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
[0.1.1] - 2026-05-15
Fixed
	Adapter contract: mem_evoq_adapter was returning raw reckon_gater #event{} records to evoq, but the evoq_event_store contract expects #evoq_event{} records (or maps). The mismatch made the adapter unusable when actually wired into evoq — evoq_event_store:read/5 would crash with function_clause inside its event_to_map/1 helper. 0.1.0 worked when called directly in mem-evoq's own tests but failed at the evoq seam.
	Read paths (read/5,6, read_all/3,4, read_all_global/3, read_by_event_types/3, read_by_tags/3,4) now translate #event{} → #evoq_event{} at the adapter boundary.
	Subscription delivery now goes through a per-subscription bridge process that translates {events, [#event{}]} → {events, [#evoq_event{}]} before forwarding. subscription_error messages (e.g. integrity violations during catch-up) pass through unchanged. Matches the pattern reckon-evoq uses.

mac and signature are storage-only concerns and are intentionally NOT propagated through the adapter — same as reckon-evoq. Tests that assert on them now go through sys:get_state on the store gen_server.
[0.1.0] - 2026-05-15
Initial release. In-memory event-store adapter for evoq — a reference implementation of the evoq_event_store callback contract, intended for tests, demos, and integration scaffolding without spinning up Khepri/Ra.
Adapter surface
	mem_evoq_adapter implements the full evoq_event_store callback set: append, read (forward/backward, with optional verify mode), read_all / read_all_global, version, exists, has_events, list_streams, delete, save_snapshot / load_snapshot / list_snapshots / delete_snapshot, subscribe / subscribe_all / unsubscribe.
	mem_evoq facade: start_store/1,2, stop_store/1, list_stores/0.
	mem_evoq_registry — ETS-backed StoreId → Pid lookup with monitor-driven cleanup.
	mem_evoq_store — per-store gen_server holding streams, snapshots, subscribers, and (when enabled) the integrity context.

Write path
	append/4 honours ?NO_STREAM, ?ANY_VERSION, ?STREAM_EXISTS, and exact-version expected-version semantics matching reckon-db.
	Cross-stream global ordering via epoch_us microsecond timestamps.

Read path
	Forward and backward reads slice exact [FromVersion, FromVersion+Count-1] (forward) / [max(0, FromVersion-Count+1), FromVersion] (backward) windows.
	Out-of-range requests return partial results (no padding, no error). Stream-not-found returns {stream_not_found, StreamId}.
	Optional read/6 accepting #{verify => skip_legacy | strict | skip_all} for integrity-enabled stores. Backward verification uses the reverse → verify forward → reverse-back trick from reckon-db 2.1.1.


Subscriptions
	Per-store subscribe / subscribe_all / unsubscribe.
	Filter taxonomy: by_stream, by_event_type, by_event_pattern, by_tags (with any / all match).
	from => 0 triggers synchronous catch-up replay before the call returns.
	Dead-subscriber cleanup via process monitor — subscriptions self-evict on 'DOWN'.

Snapshots
	Save / load / load-at-version / list / delete.
	Stream deletion cascades to snapshots.

Tamper resistance (opt-in per store)
	start_store/2 accepts #{integrity => #{enabled => true, key => Key}} — Key must be exactly 32 bytes. Invalid sizes / malformed maps surface as {error, ...} at start time.
	Every appended event under an integrity-enabled store carries prev_event_hash (genesis for v0, chain hash of predecessor thereafter) and mac (HMAC-SHA256 via reckon_gater_integrity).
	Per-stream chain-start watermark recorded on the first append; lazy enablement supports stores switched on mid-life.
	Read verification: strict fails on legacy events; skip_legacy (default) verifies integrity-bearing events only; skip_all disables verification entirely.
	Snapshots carry anchor_hash (chain hash of the event at the snapshot's version) + mac. Load recomputes the anchor — a tampered underlying stream surfaces as snapshot_anchor_mismatch even if the tampered event itself has been re-signed with the legitimate key.
	Subscription catch-up MAC-verifies every event before delivery; violations halt the catch-up with {subscription_error, {integrity_violation, _}}.

Tests
	93 EUnit tests across append / read / metadata / read_all_global / subscription / snapshot / integrity / snapshot-integrity surfaces.
	6 Common Test cases (test/integration/mem_evoq_integrity_writes_SUITE) mirroring reckon_db_integrity_writes_SUITE.
	6 PropEr properties × 100 random runs each (test/prop/prop_mem_evoq).
	Total: 699 distinct test invocations on rebar3 eunit && rebar3 ct && rebar3 proper.

Out of scope (see README limitations table)
Persistence, clustering / replication, key rotation, per-region keys, vault integration, capability-token-bound writes, scavenging / archive, and reckon-db's full filter taxonomy. For any of these, pair evoq with reckon-evoq + reckon-db.


  

    Integrity in mem-evoq

mem-evoq mirrors reckon-db's tamper-resistance behaviour as an opt-in per-store feature. The point: downstream consumers can write tests for integrity-violation handling without spinning up Khepri / Ra.
The cryptographic primitives are reused verbatim from reckon_gater_integrity — there is no duplicate code, and behaviour cannot drift between mem-evoq and reckon-db.
Enabling integrity on a store
Key = crypto:strong_rand_bytes(32),
{ok, _} = mem_evoq:start_store(my_store, #{
    integrity => #{enabled => true, key => Key}
}).
Validation enforced at start time:
	Key must be exactly 32 bytes
	A wrong-size key yields {error, {integrity_key_invalid_size, ActualBytes}}
	A malformed integrity map yields {error, integrity_config_invalid}

What gets added to every event
When the store is integrity-enabled, every appended event gains:
	prev_event_hash — for the first event in a stream, the genesis hash (32 zero bytes); for subsequent events, the chain hash of the predecessor
	mac — an HMAC-SHA256 over the canonical event encoding, shaped as {KeyId, MacBytes}

The first append on each stream records a per-stream chain-start watermark. Subsequent appends thread the chain forward.
Verifying on read
Read accepts an Opts map with a verify key:
{ok, Events} = mem_evoq_adapter:read(
    StoreId, StreamId, FromVersion, Count, forward, #{verify => Mode}).
	Mode	Behaviour
	skip_legacy (default)	Verify integrity-bearing events; ignore legacy events with no integrity fields. Suitable for stores that started off without integrity and were enabled later.
	strict	Every event must carry valid integrity fields. A legacy event surfaces as {error, {integrity_violation, #{kind := missing_integrity, ...}}}.
	skip_all	Disable verification entirely. The store still attaches integrity fields on write.

A tampered event surfaces as:
{error, {integrity_violation, #{
    layer => storage,
    stream_id => <<"...">>,
    version => 3,
    kind => mac_mismatch | chain_mismatch | missing_integrity,
    context => #{...}
}}}
Backward reads use the same verify semantics. Under the hood the slice is reversed, verified forward, and reversed back — matches reckon-db 2.1.1.
Snapshots
Save populates two integrity fields on the snapshot record:
	anchor_hash — the chain hash of the event at the snapshot version (save refuses with {error, {snapshot_anchor_unavailable, _}} if no integrity-bearing event exists at that version)
	mac — HMAC over the canonical snapshot encoding (including the anchor)

Load verifies both. The interesting property is the anchor: even if an attacker re-signs a tampered event with the legitimate key (so its individual MAC passes), the recomputed chain hash at the snapshot's version will no longer match the stored anchor — load surfaces {error, {integrity_violation, #{kind := snapshot_anchor_mismatch, ...}}}.
Subscription catch-up
When a subscription replays existing events to the subscriber pid before installing the live subscription, each event's MAC is verified first. A violation halts the catch-up — the subscriber receives:
{subscription_error, {integrity_violation, #{...}}}
…instead of the remaining batch. No partially-tampered prefix is delivered.
Testing patterns
The shape mem_evoq is designed to support:
{ok, _} = mem_evoq:start_store(my_store, #{
    integrity => #{enabled => true, key => Key}
}),
%% Drive the application through whatever facade writes events.
%% Tamper with stored state via sys:replace_state on the store pid
%% (the store gen_server holds events in plain map entries; see
%% test/unit/mem_evoq_integrity_snapshot_tests.erl for examples).
%% Assert that your read path surfaces the integrity_violation.
Equivalent test against reckon-db requires starting Khepri + Ra and a real data directory; against mem-evoq it's pure Erlang and gen_server state — sub-second test runs, no temp dirs to clean up.
What's NOT here
mem-evoq is single-node by design. It deliberately omits:
	Persistence (process restart loses state)
	Clustering / replication
	Per-region keys, rotation, vault integration
	Capability-token-bound write authorisation (the per-event mac is the only authenticity layer)

For production tamper-resistance, pair evoq with reckon-evoq + reckon-db.
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Facade for the mem_evoq package.
Manages lifecycle of in-memory event stores intended for tests, demos, and reference use. Pairs with mem_evoq_adapter as an implementation of the evoq_event_store adapter behaviour.
[bookmark: Quick_start]Quick start
  application:ensure_all_started(mem_evoq).
  application:set_env(evoq, event_store_adapter, mem_evoq_adapter).
 
  {ok, _} = mem_evoq:start_store(my_test_store).
 
  %% Now any evoq dispatch targets the in-memory store.
[bookmark: With_integrity]With integrity
  Key = crypto:strong_rand_bytes(32),
  {ok, _} = mem_evoq:start_store(my_test_store, #{
      integrity => #{enabled => true, key => Key}
  }).
Integrity-enabled in-memory stores mirror reckon-db's behaviour (HMAC + chain hash on write, verify on read, snapshot anchors) so downstream consumers can test their integrity-violation handling without spinning up Khepri.
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        list_stores()

      


        List all running in-memory stores.



    


    
      
        start_store(StoreId)

      


        Start an in-memory store with default options (no integrity).



    


    
      
        start_store(StoreId, Opts)

      


        Start an in-memory store with explicit options.



    


    
      
        stop_store(StoreId)

      


        Stop an in-memory store and remove its child spec.
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          -type store_opts() :: #{integrity => disabled | #{enabled := true, key := binary()}}.
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          -spec list_stores() -> [{atom(), pid()}].


      


List all running in-memory stores.
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          -spec start_store(atom()) -> {ok, pid()} | {error, term()}.


      


Start an in-memory store with default options (no integrity).

  



  
    
      
    
    
      start_store(StoreId, Opts)



        
          
        

    

  


  

      

          -spec start_store(atom(), store_opts()) -> {ok, pid()} | {error, term()}.


      


Start an in-memory store with explicit options.
On error returns one of:
	{error, {already_started, Pid}} if the store already exists
	{error, {integrity_key_invalid_size, N}} if the key is not 32 bytes
	{error, integrity_config_invalid} if the integrity map is malformed
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          -spec stop_store(atom()) -> ok | {error, term()}.


      


Stop an in-memory store and remove its child spec.
Idempotent: returns ok even if the store was not running.
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Adapter module implementing the evoq_event_store contract.
Configured into evoq via:
  application:set_env(evoq, event_store_adapter, mem_evoq_adapter).
Every callback looks up the store pid in mem_evoq_registry and forwards via gen_server:call/2. The store itself (mem_evoq_store) holds the actual state.
This module is the public stable surface. The store gen_server's callback contract may evolve internally; the adapter's exports must not change without bumping the package's major version.
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OTP application module for the in-memory evoq event-store adapter.
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ETS-backed registry mapping store IDs to their per-store gen_server pids.
Owns a single named ETS table (mem_evoq_registry) so lookups are sub-microsecond from the adapter callbacks. Lives as a gen_server so the table survives supervisor restarts only if the registry itself does NOT restart (which is the right semantic — if the registry dies the whole adapter is unrecoverable).

      


      
        Summary


  
    Functions
  


    
      
        code_change(Old, State, Extra)

      


    


    
      
        handle_call(Req, From, State)

      


    


    
      
        handle_cast(Msg, State)

      


    


    
      
        handle_info(Info, State)

      


    


    
      
        init(_)

      


    


    
      
        list()

      


    


    
      
        lookup(StoreId)

      


    


    
      
        register(StoreId, Pid)

      


    


    
      
        start_link()

      


    


    
      
        terminate(Reason, State)

      


    


    
      
        unregister(StoreId)

      


    





      


      
        Functions


        


  
    
      
    
    
      code_change(Old, State, Extra)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_call(Req, From, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(Msg, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info(Info, State)



        
          
        

    

  


  


  



  
    
      
    
    
      init(_)



        
          
        

    

  


  


  



  
    
      
    
    
      list()



        
          
        

    

  


  

      

          -spec list() -> [{atom(), pid()}].


      



  



  
    
      
    
    
      lookup(StoreId)



        
          
        

    

  


  

      

          -spec lookup(atom()) -> {ok, pid()} | {error, not_found}.


      



  



  
    
      
    
    
      register(StoreId, Pid)



        
          
        

    

  


  

      

          -spec register(atom(), pid()) -> ok.


      



  



  
    
      
    
    
      start_link()



        
          
        

    

  


  


  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  



  
    
      
    
    
      unregister(StoreId)



        
          
        

    

  


  

      

          -spec unregister(atom()) -> ok.


      



  


        

      


  

    
mem_evoq_store 
    



      
Per-store gen_server holding events, snapshots, subscribers, and (optionally) integrity state for a single in-memory event store.
The state shape mirrors what reckon-db keeps in Khepri:
	streams — map of StreamId to ordered list of #event{}
	snapshots — map of StreamId to map of Version to #snapshot{}
	subscribers — map of subscription key to subscriber metadata
	integrity — disabled or {enabled, Key, ChainStarts}

No persistence. Process restart loses state. That is the intended semantic — mem-evoq exists for tests, demos, and as a reference implementation of the evoq_event_store adapter behaviour. For production use, pair evoq with reckon-evoq + reckon-db.
Streams are stored in append order (events 0..N-1, oldest first). This costs O(N) on append because lists are cons-prepended and reversed once on the wire, but mem-evoq is for tests where N is small. Premature optimisation here would obscure the reference implementation aspect.
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          #event{event_id :: binary(),
                 event_type :: binary(),
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                 version :: non_neg_integer(),
                 data :: map() | binary(),
                 metadata :: map(),
                 tags :: [binary()] | undefined,
                 timestamp :: integer(),
                 epoch_us :: integer(),
                 data_content_type :: binary(),
                 metadata_content_type :: binary(),
                 prev_event_hash :: binary() | undefined,
                 mac :: {KeyId :: non_neg_integer(), MacBytes :: binary()} | undefined,
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Top-level supervisor.
Boots the registry (owns the ETS table mapping StoreId -> store pid) and supervises per-store mem_evoq_store processes started dynamically via mem_evoq:start_store/1.
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