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    cmdc_memory_pg

CMDC PostgreSQL backend — Checkpoint + EpisodicMemory 持久化。

让 cmdc Agent 在 BEAM 节点重启 / 跨设备 / 跨进程的场景下，完整保留对话上下文 + 情景记忆。
v0.1 范围（严控二件套）
	模块	实现 behaviour	用途
	CMDCMemoryPg.CheckpointBackend	CMDC.Checkpoint.Backend	Agent 会话快照持久化（CMDC.checkpoint!/2 后端）
	CMDCMemoryPg.EpisodicMemoryBackend	CMDC.Memory	情景记忆 few-shot 持久化（与 Plugin.Builtin.EpisodicMemory 对接）

v0.1 明示不含
	❌ pgvector 真语义检索 — similarity_search/3 降级为 ILIKE 文本匹配（与 ETS backend 同行为）
	❌ 3-tier Memory（Working / Semantic / Procedural）— 留 v0.2
	❌ Composite 路由 backend — 见 cmdc 主库 CMDC.Backend.Composite
	❌ KV jsonb backend — 留 v0.2
	❌ Cloak encryption 强制集成 — 给集成方留 CMDC.Checkpoint.Snapshot.redact/2 hook,
 按需在 wrapper 层接 Cloak / KMS（详见 CheckpointBackend moduledoc）

安装
defp deps do
  [
    {:cmdc, "~> 0.5"},
    {:cmdc_memory_pg, "~> 0.1"}
  ]
end
配置
# config/runtime.exs
config :cmdc_memory_pg, CMDCMemoryPg.Repo,
  database: "cmdc_prod",
  username: System.fetch_env!("PGUSER"),
  password: System.fetch_env!("PGPASSWORD"),
  hostname: System.get_env("PGHOST", "localhost"),
  port: String.to_integer(System.get_env("PGPORT", "5432")),
  pool_size: 10

# 设为 CMDC.Checkpoint 默认 backend
config :cmdc, :checkpoint_backend, CMDCMemoryPg.CheckpointBackend
启动
defmodule MyApp.Application do
  def start(_type, _args) do
    children = [
      CMDCMemoryPg.Repo,
      # ... 其他子进程
    ]
    Supervisor.start_link(children, strategy: :one_for_one)
  end
end
Migration
$ mix ecto.create
$ mix ecto.migrate

migration 创建 2 张表：
	表	用途
	cmdc_checkpoints	Snapshot bytea 存储（:erlang.term_to_binary([:compressed])）+ 索引 (session_id, checkpoint_id)
	cmdc_episodic_memories	情景记忆（按 user_id namespace 隔离）+ 索引 (user_id, episode_id)

使用
1. Checkpoint 持久化
# 抓快照
{:ok, snap} = CMDC.checkpoint!(session)

# 跨 BEAM 恢复
{:ok, snap} = CMDC.Checkpoint.load("sess-prod-001")
{:ok, new_session} = CMDC.resume_session!(snap)
无需指定 backend — 配置 :cmdc, :checkpoint_backend 后默认走 PG。
2. 情景记忆 few-shot
# 配置 EpisodicMemory Plugin 用 PG backend
{:ok, session} =
  CMDC.create_agent(
    model: "anthropic:claude-sonnet-4-5",
    user_data: %{user_id: "alice"},
    plugins: [
      {CMDC.Plugin.Builtin.EpisodicMemory,
       memory_store: :ignored,
       memory_module: CMDCMemoryPg.EpisodicMemoryBackend}
    ]
  )

# 成功对话自动写入；下次同用户类似 query 自动 few-shot 加载
与 Cloak 集成（可选 encryption at rest）
cmdc 主库提供 CMDC.Checkpoint.Snapshot.redact/2 helper — 集成方在 wrapper backend 层接 Cloak：
defmodule MyApp.EncryptedCheckpointBackend do
  @behaviour CMDC.Checkpoint.Backend

  @impl true
  def save(sid, snap, opts) do
    sanitized = CMDC.Checkpoint.Snapshot.redact(snap, &MyApp.Vault.encrypt/1)
    CMDCMemoryPg.CheckpointBackend.save(sid, sanitized, opts)
  end

  @impl true
  def load(sid, opts) do
    case CMDCMemoryPg.CheckpointBackend.load(sid, opts) do
      {:ok, snap} ->
        decrypted = CMDC.Checkpoint.Snapshot.redact(snap, &MyApp.Vault.decrypt/1)
        {:ok, decrypted}

      other -> other
    end
  end

  # list / delete 透传
  defdelegate list(sid, opts), to: CMDCMemoryPg.CheckpointBackend
  defdelegate delete(sid, opts), to: CMDCMemoryPg.CheckpointBackend
end
测试
测试套件分两层：
	单元测试 — 验证 backend 逻辑 / 序列化 / 路径解析等（不依赖真实 PG）
	集成测试 — 真实 PG，需 docker：

$ docker compose up -d
$ mix ecto.setup
$ mix test --include pg

不带 --include pg 时跳过 PG 集成测，便于纯单元 CI。
v0.2 路线图
	项	优先级	说明
	pgvector embedding 检索	P0	替换 ILIKE，让 similarity_search/3 真实语义匹配
	Working Memory backend	P1	session 短期 KV 存储（区别于 Episodic 长期）
	Composite 路由配方	P1	在 cmdc 主库 Backend.Composite 之上提供推荐配置模板
	Cloak ecto_field encryption	P2	字段级加密预设（不强制）

License
Apache 2.0


  

    Changelog

[0.1.0] - 2026-05-18
首发版本 — 与 cmdc 主库 0.5.0 协同发布。
Added
	CMDCMemoryPg.Repo — Ecto Repo for cmdc_memory_pg
	CMDCMemoryPg.CheckpointBackend — 实现 CMDC.Checkpoint.Backend 4 callback	snapshot 序列化走 :erlang.term_to_binary(snap, [:compressed]) 写入 bytea
	复用 cmdc 主库 CheckpointBackend.ETS 同套测试 suite


	CMDCMemoryPg.EpisodicMemoryBackend — 实现 CMDC.Memory 5 callback	与 cmdc 主库 Plugin.Builtin.EpisodicMemory 直接对接
	按 user_id namespace 隔离多租户
	v0.1 similarity_search/3 降级为 ILIKE 文本匹配（pgvector 留 v0.2）


	Ecto migration 2 张表：cmdc_checkpoints + cmdc_episodic_memories
	docker-compose.yml — Postgres 16 alpine 测试用
	完整 README + Cloak encryption 集成示例

v0.1 范围说明（明确不含）
	❌ pgvector 真语义检索（v0.2）
	❌ 3-tier Memory（Working / Semantic / Procedural）— 留 v0.2
	❌ Composite 路由 backend（cmdc 主库 Backend.Composite）
	❌ KV jsonb backend（v0.2）
	❌ Cloak encryption 强制集成（提供 Snapshot.redact/2 hook 给集成方）

Migration
新引入，无 migration。配置 + mix ecto.migrate 即可使用。


  

    License


Apache License, Version 2.0 with Commons Clause

Copyright (c) 2026 深圳市元组科技有限公司

"Commons Clause" License Condition v1.0

The Software is provided to you by the Licensor under the License, as defined
below, subject to the following condition.

Without limiting other conditions in the License, the grant of rights under
the License will not include, and the License does not grant to you, the right
to Sell the Software.

For purposes of the foregoing, "Sell" means practicing any or all of the
rights granted to you under the License to provide to third parties, for a fee
or other consideration (including without limitation fees for hosting or
consulting/ support services related to the Software), a product or service
whose value derives, entirely or substantially, from the functionality of the
Software. Any license notice or attribution required by the License must also
include this Commons Clause License Condition notice.

Software: CMDC

License: Apache 2.0

Licensor: 深圳市元组科技有限公司

For commercial licensing inquiries, please contact: https://www.atuple.com Or glggsai@qq.com

---

                                 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 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, as submitted to the 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.

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

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License and the Commons Clause condition above, 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 and the Commons Clause condition above, 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.

   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; and

      (d) If the Work includes a "NOTICE" text file, You must include a
          readable copy of the attribution notices contained within such
          NOTICE file.

   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.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor.

   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 reproducing the Work.

   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, shall any Contributor be liable to You for 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 rights consistent with this License.

   END OF TERMS AND CONDITIONS

   Copyright (c) 2026 深圳市元组科技有限公司

   Licensed under the Apache License, Version 2.0 with Commons Clause (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.



  

    
CMDCMemoryPg 
    



      
CMDC PostgreSQL backend — Checkpoint + EpisodicMemory 持久化。
v0.1.0 严控范围二件套：
	CMDCMemoryPg.CheckpointBackend — 实现 CMDC.Checkpoint.Backend 4 callback,
存储 Agent 会话快照到 cmdc_checkpoints 表
	CMDCMemoryPg.EpisodicMemoryBackend — 实现 CMDC.Memory 5 callback,
按 user_id namespace 存储情景记忆到 cmdc_episodic_memories 表

v0.1 明示不含：pgvector 检索 / 3-tier Memory（Working / Semantic / Procedural）/
Composite 路由 / KV jsonb backend / Cloak encryption 强制集成。这些留 v0.2+
实施。

安装
defp deps do
  [
    {:cmdc, "~> 0.5"},
    {:cmdc_memory_pg, "~> 0.1"}
  ]
end
配置
# config/runtime.exs
config :cmdc_memory_pg, CMDCMemoryPg.Repo,
  database: "cmdc_prod",
  username: System.fetch_env!("PGUSER"),
  password: System.fetch_env!("PGPASSWORD"),
  hostname: System.get_env("PGHOST", "localhost"),
  port: String.to_integer(System.get_env("PGPORT", "5432")),
  pool_size: 10

# 启动应用 supervisor
def start(_type, _args) do
  children = [
    CMDCMemoryPg.Repo
  ]

  Supervisor.start_link(children, strategy: :one_for_one)
end

# 启动后跑 migration
$ mix ecto.migrate

# 设为 CMDC.Checkpoint 默认 backend
config :cmdc, :checkpoint_backend, CMDCMemoryPg.CheckpointBackend
与 Cloak 集成（可选 encryption at rest）
def save(session_id, snapshot, opts) do
  sanitized = CMDC.Checkpoint.Snapshot.redact(snapshot, &MyApp.Vault.encrypt/1)
  # ... 写入 PG
end
详见 CMDCMemoryPg.CheckpointBackend moduledoc。

      


      
        Summary


  
    Functions
  


    
      
        version()

      


        返回 cmdc_memory_pg 当前版本号。
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          @spec version() :: String.t()


      


返回 cmdc_memory_pg 当前版本号。

  


        

      


  

    
CMDCMemoryPg.CheckpointBackend 
    



      
PostgreSQL 实现 CMDC.Checkpoint.Backend behaviour。
序列化策略
CMDC.Checkpoint.Snapshot struct 通过 :erlang.term_to_binary(snap, [:compressed])
写入 cmdc_checkpoints.snapshot bytea 字段，避免 jsonb 对 atom / Message
struct / 嵌套 plugin_states 等不规则数据的序列化痛点。
与 CheckpointBackend.ETS 一致性
本模块复用 cmdc 主库 CMDC.Checkpoint.Backend.ETS 同套 behaviour 契约,
上游测试 suite 可一字不改替换 backend 跑通。
接 Cloak
encryption at rest 留给集成方在 backend wrapper 层处理:
defmodule MyApp.EncryptedCheckpointBackend do
  @behaviour CMDC.Checkpoint.Backend

  @impl true
  def save(sid, snap, opts) do
    # snap.state 可能含 user_data.api_key 等敏感字段
    sanitized = CMDC.Checkpoint.Snapshot.redact(snap, &MyApp.Vault.encrypt/1)
    CMDCMemoryPg.CheckpointBackend.save(sid, sanitized, opts)
  end

  @impl true
  def load(sid, opts) do
    case CMDCMemoryPg.CheckpointBackend.load(sid, opts) do
      {:ok, snap} ->
        decrypted = CMDC.Checkpoint.Snapshot.redact(snap, &MyApp.Vault.decrypt/1)
        {:ok, decrypted}

      other -> other
    end
  end

  # ... list / delete 透传
end

      




  

    
CMDCMemoryPg.EpisodicMemoryBackend 
    



      
PostgreSQL 实现 CMDC.Memory behaviour — 与 cmdc 主库
CMDC.Plugin.Builtin.EpisodicMemory Plugin 直接对接。
让 EpisodicMemory Plugin 在生产场景可用（默认 CMDC.Memory.ETS 进程退出数据丢失）。
v0.1 范围
实现 5 个 CMDC.Memory callback：
	callback	行为
	store/3	写入 cmdc_episodic_memories 表（按 :user_id filter 隔离）
	search/3	文本 ILIKE 匹配（v0.1 不含 pgvector）
	similarity_search/3	同上（降级为关键词搜索，行为与 ETS 一致）
	list/1	全表按插入时间倒序
	delete/2	按 id 删除

多租户隔离
EpisodicMemory Plugin 通过 filters: [user_id: uid] 在 search/3 时按
ctx.user_data[:user_id] 过滤。本 backend 在 store/3 时把 data[:user_id]
落到 cmdc_episodic_memories.user_id 列，search/3 按 filters 注入 WHERE 子句。
使用
# config/runtime.exs
config :cmdc, :memory_backend, CMDCMemoryPg.EpisodicMemoryBackend

# Plugin 配置
plugins: [
  {CMDC.Plugin.Builtin.EpisodicMemory,
   memory_store: :cmdc_episodic,            # store 参数（这里被忽略，因为 PG 不需要）
   memory_module: CMDCMemoryPg.EpisodicMemoryBackend,
   top_k: 3}
]
v0.1 明示不含
	❌ pgvector 真语义检索 — similarity_search/3 降级为 ILIKE
	❌ 跨 user_id 全局检索（filters 中无 user_id 时返回空列表，避免误泄）
	❌ Ecto Sandbox 之外的并发性能优化（v0.2 加 batch insert）


      




  

    
CMDCMemoryPg.Repo 
    



      
Ecto Repo for cmdc_memory_pg。
集成方在应用 supervisor 中启动:
children = [
  CMDCMemoryPg.Repo
]
并在 config/runtime.exs 配置连接:
config :cmdc_memory_pg, CMDCMemoryPg.Repo,
  database: "cmdc_prod",
  username: System.fetch_env!("PGUSER"),
  ...

      


      
        Summary


  
    Functions
  


    
      
        aggregate(queryable, aggregate, opts \\ [])

      


        Callback implementation for Ecto.Repo.aggregate/3.



    


    
      
        aggregate(queryable, aggregate, field, opts)

      


        Callback implementation for Ecto.Repo.aggregate/4.



    


    
      
        all(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.all/2.



    


    
      
        all_by(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.all_by/3.



    


    
      
        checked_out?()

      


        Callback implementation for Ecto.Repo.checked_out?/0.



    


    
      
        checkout(fun, opts \\ [])

      


        Callback implementation for Ecto.Repo.checkout/2.



    


    
      
        child_spec(opts)

      


    


    
      
        config()

      


        Callback implementation for Ecto.Repo.config/0.



    


    
      
        default_options(operation)

      


        Callback implementation for Ecto.Repo.default_options/1.



    


    
      
        delete(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete/2.



    


    
      
        delete!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete!/2.



    


    
      
        delete_all(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete_all/2.



    


    
      
        disconnect_all(interval, opts \\ [])

      


        Forces all connections in the repo pool to disconnect within the given interval.



    


    
      
        exists?(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.exists?/2.



    


    
      
        explain(operation, queryable, opts \\ [])

      


        Executes an EXPLAIN statement or similar for the given query according to its kind and the
adapter in the given repository.



    


    
      
        get(queryable, id, opts \\ [])

      


        Callback implementation for Ecto.Repo.get/3.



    


    
      
        get!(queryable, id, opts \\ [])

      


        Callback implementation for Ecto.Repo.get!/3.



    


    
      
        get_by(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.get_by/3.



    


    
      
        get_by!(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.get_by!/3.



    


    
      
        get_dynamic_repo()

      


        Callback implementation for Ecto.Repo.get_dynamic_repo/0.



    


    
      
        in_transaction?()

      


        Callback implementation for Ecto.Repo.in_transaction?/0.



    


    
      
        insert(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert/2.



    


    
      
        insert!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert!/2.



    


    
      
        insert_all(schema_or_source, entries, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_all/3.



    


    
      
        insert_or_update(changeset, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_or_update/2.



    


    
      
        insert_or_update!(changeset, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_or_update!/2.



    


    
      
        load(schema_or_types, data)

      


        Callback implementation for Ecto.Repo.load/2.



    


    
      
        one(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.one/2.



    


    
      
        one!(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.one!/2.



    


    
      
        preload(struct_or_structs_or_nil, preloads, opts \\ [])

      


        Callback implementation for Ecto.Repo.preload/3.



    


    
      
        prepare_query(operation, query, opts)

      


        Callback implementation for Ecto.Repo.prepare_query/3.



    


    
      
        prepare_transaction(fun_or_multi, opts)

      


        Callback implementation for Ecto.Repo.prepare_transaction/2.



    


    
      
        put_dynamic_repo(dynamic)

      


        Callback implementation for Ecto.Repo.put_dynamic_repo/1.



    


    
      
        query(sql, params \\ [], opts \\ [])

      


        Runs a custom SQL query.



    


    
      
        query!(sql, params \\ [], opts \\ [])

      


        Same as query/3 but returns result directly without :ok tuple
and raises on invalid queries



    


    
      
        query_many(sql, params \\ [], opts \\ [])

      


        Runs a custom SQL query that returns multiple results on the given repo.



    


    
      
        query_many!(sql, params \\ [], opts \\ [])

      


        Same as query_many/4 but returns result directly without :ok tuple
and raises on invalid queries



    


    
      
        reload(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.reload/2.



    


    
      
        reload!(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.reload!/2.



    


    
      
        rollback(value)

      


        Callback implementation for Ecto.Repo.rollback/1.



    


    
      
        start_link(opts \\ [])

      


        Callback implementation for Ecto.Repo.start_link/1.



    


    
      
        stop(timeout \\ 5000)

      


        Callback implementation for Ecto.Repo.stop/1.



    


    
      
        stream(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.stream/2.



    


    
      
        to_sql(operation, queryable)

      


        Converts the given query to SQL according to its kind and the
adapter in the given repository.



    


    
      
        transact(fun_or_multi, opts \\ [])

      


        Callback implementation for Ecto.Repo.transact/2.



    


    
      
        transaction(fun_or_multi, opts \\ [])

      


        Callback implementation for Ecto.Repo.transaction/2.



    


    
      
        update(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.update/2.



    


    
      
        update!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.update!/2.



    


    
      
        update_all(queryable, updates, opts \\ [])

      


        Callback implementation for Ecto.Repo.update_all/3.



    





      


      
        Functions


        


    

  
    
      
    
    
      aggregate(queryable, aggregate, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.aggregate/3.

  



  
    
      
    
    
      aggregate(queryable, aggregate, field, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.aggregate/4.

  



    

  
    
      
    
    
      all(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.all/2.

  



    

  
    
      
    
    
      all_by(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.all_by/3.
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Callback implementation for Ecto.Repo.checked_out?/0.

  



    

  
    
      
    
    
      checkout(fun, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.checkout/2.

  



  
    
      
    
    
      child_spec(opts)
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Callback implementation for Ecto.Repo.config/0.

  



  
    
      
    
    
      default_options(operation)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.default_options/1.

  



    

  
    
      
    
    
      delete(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete/2.

  



    

  
    
      
    
    
      delete!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete!/2.

  



    

  
    
      
    
    
      delete_all(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete_all/2.

  



    

  
    
      
    
    
      disconnect_all(interval, opts \\ [])



        
          
        

    

  


  

      

          @spec disconnect_all(non_neg_integer(), opts :: Keyword.t()) :: :ok


      


Forces all connections in the repo pool to disconnect within the given interval.
Once this function is called, the pool will disconnect all of its connections
as they are checked in or as they are pinged. Checked in connections will be
randomly disconnected within the given time interval. Pinged connections are
immediately disconnected - as they are idle (according to :idle_interval).
If the connection has a backoff configured (which is the case by default),
disconnecting means an attempt at a new connection will be done immediately
after, without starting a new process for each connection. However, if backoff
has been disabled, the connection process will terminate. In such cases,
disconnecting all connections may cause the pool supervisor to restart
depending on the max_restarts/max_seconds configuration of the pool,
so you will want to set those carefully.

  



    

  
    
      
    
    
      exists?(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.exists?/2.

  



    

  
    
      
    
    
      explain(operation, queryable, opts \\ [])



        
          
        

    

  


  

      

          @spec explain(
  :all | :update_all | :delete_all,
  Ecto.Queryable.t(),
  opts :: Keyword.t()
) ::
  String.t() | Exception.t() | [map()]


      


Executes an EXPLAIN statement or similar for the given query according to its kind and the
adapter in the given repository.
Examples
# Postgres
iex> MyRepo.explain(:all, Post)
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)"

iex> Ecto.Adapters.SQL.explain(Repo, :all, Post)
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)"

# MySQL
iex> MyRepo.explain(:all, from(p in Post, where: p.title == "title")) |> IO.puts()
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+
| id | select_type | table | partitions | type | possible_keys | key  | key_len | ref  | rows | filtered | Extra       |
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+
|  1 | SIMPLE      | p0    | NULL       | ALL  | NULL          | NULL | NULL    | NULL |    1 |    100.0 | Using where |
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+

# Shared opts
iex> MyRepo.explain(:all, Post, analyze: true, timeout: 20_000)
"Seq Scan on posts p0  (cost=0.00..11.70 rows=170 width=443) (actual time=0.013..0.013 rows=0 loops=1)\nPlanning Time: 0.031 ms\nExecution Time: 0.021 ms"
It's safe to execute it for updates and deletes, no data change will be committed:
iex> MyRepo.explain(Repo, :update_all, from(p in Post, update: [set: [title: "new title"]]))
"Update on posts p0  (cost=0.00..11.70 rows=170 width=449)\n  ->  Seq Scan on posts p0  (cost=0.00..11.70 rows=170 width=449)"
This function is also available under the repository with name explain:
iex> MyRepo.explain(:all, from(p in Post, where: p.title == "title"))
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)\n  Filter: ((title)::text = 'title'::text)"
Options
Built-in adapters support passing opts to the EXPLAIN statement according to the following:
	Adapter	Supported opts
	Postgrex	analyze, verbose, costs, settings, buffers, timing, summary, format, plan, wrap_in_transaction
	MyXQL	format, wrap_in_transaction

All options except format are boolean valued and default to false.
The allowed format values are :map, :yaml, and :text:
	:map is the deserialized JSON encoding.
	:yaml and :text return the result as a string.

The built-in adapters support the following formats:
	Postgrex: :map, :yaml and :text
	MyXQL: :map and :text

The wrap_in_transaction option is a boolean that controls whether the command is run inside of a
transaction that is rolled back. This is useful when, for example, you'd like to use analyze: true
on an update or delete query without modifying data. Defaults to true.
The :plan option in Postgrex can take the values :custom or :fallback_generic. When :custom
is specified, the explain plan generated will consider the specific values of the query parameters
that are supplied. When using :fallback_generic, the specific values of the query parameters will
be ignored. :fallback_generic does not use PostgreSQL's built-in support for a generic explain
plan (available as of PostgreSQL 16), but instead uses a special implementation that works for PostgreSQL
versions 12 and above. Defaults to :custom.
Any other value passed to opts will be forwarded to the underlying adapter query function, including
shared Repo options such as :timeout. Non built-in adapters may have specific behaviour and you should
consult their documentation for more details.
For version compatibility, please check your database's documentation:
	Postgrex: PostgreSQL doc.
	MyXQL: MySQL doc.
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Callback implementation for Ecto.Repo.get/3.

  



    

  
    
      
    
    
      get!(queryable, id, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get!/3.

  



    

  
    
      
    
    
      get_by(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_by/3.

  



    

  
    
      
    
    
      get_by!(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_by!/3.

  



  
    
      
    
    
      get_dynamic_repo()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_dynamic_repo/0.

  



  
    
      
    
    
      in_transaction?()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.in_transaction?/0.

  



    

  
    
      
    
    
      insert(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert/2.

  



    

  
    
      
    
    
      insert!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert!/2.

  



    

  
    
      
    
    
      insert_all(schema_or_source, entries, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_all/3.

  



    

  
    
      
    
    
      insert_or_update(changeset, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_or_update/2.

  



    

  
    
      
    
    
      insert_or_update!(changeset, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_or_update!/2.

  



  
    
      
    
    
      load(schema_or_types, data)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.load/2.

  



    

  
    
      
    
    
      one(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.one/2.

  



    

  
    
      
    
    
      one!(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.one!/2.

  



    

  
    
      
    
    
      preload(struct_or_structs_or_nil, preloads, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.preload/3.

  



  
    
      
    
    
      prepare_query(operation, query, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.prepare_query/3.

  



  
    
      
    
    
      prepare_transaction(fun_or_multi, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.prepare_transaction/2.

  



  
    
      
    
    
      put_dynamic_repo(dynamic)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.put_dynamic_repo/1.

  



    

    

  
    
      
    
    
      query(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  {:ok, Ecto.Adapters.SQL.query_result()} | {:error, Exception.t()}


      


Runs a custom SQL query.
If the query was successful, it will return an :ok tuple containing
a map with at least two keys:
	:num_rows - the number of rows affected
	:rows - the result set as a list. nil may be returned
instead of the list if the command does not yield any row
as result (but still yields the number of affected rows,
like a delete command without returning would)

Options
	:log - When false, does not log the query
	:timeout - Execute request timeout, accepts: :infinity (default: 15000);

Examples
iex> MyRepo.query("SELECT $1::integer + $2", [40, 2])
{:ok, %{rows: [[42]], num_rows: 1}}

iex> Ecto.Adapters.SQL.query(MyRepo, "SELECT $1::integer + $2", [40, 2])
{:ok, %{rows: [[42]], num_rows: 1}}

  



    

    

  
    
      
    
    
      query!(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query!(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  Ecto.Adapters.SQL.query_result()


      


Same as query/3 but returns result directly without :ok tuple
and raises on invalid queries

  



    

    

  
    
      
    
    
      query_many(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query_many(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  {:ok, [Ecto.Adapters.SQL.query_result()]} | {:error, Exception.t()}


      


Runs a custom SQL query that returns multiple results on the given repo.
In case of success, it must return an :ok tuple containing a list of
maps with at least two keys:
	:num_rows - the number of rows affected

	:rows - the result set as a list. nil may be returned
instead of the list if the command does not yield any row
as result (but still yields the number of affected rows,
like a delete command without returning would)


Options
	:log - When false, does not log the query
	:timeout - Execute request timeout, accepts: :infinity (default: 15000);

Examples
iex> MyRepo.query_many("SELECT $1; SELECT $2;", [40, 2])
{:ok, [%{rows: [[40]], num_rows: 1}, %{rows: [[2]], num_rows: 1}]}

iex> Ecto.Adapters.SQL.query_many(MyRepo, "SELECT $1; SELECT $2;", [40, 2])
{:ok, [%{rows: [[40]], num_rows: 1}, %{rows: [[2]], num_rows: 1}]}

  



    

    

  
    
      
    
    
      query_many!(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query_many!(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) :: [
  Ecto.Adapters.SQL.query_result()
]


      


Same as query_many/4 but returns result directly without :ok tuple
and raises on invalid queries
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Callback implementation for Ecto.Repo.reload/2.

  



    

  
    
      
    
    
      reload!(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.reload!/2.
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          @spec rollback(term()) :: no_return()


      


Callback implementation for Ecto.Repo.rollback/1.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.start_link/1.

  



    

  
    
      
    
    
      stop(timeout \\ 5000)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.stop/1.

  



    

  
    
      
    
    
      stream(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.stream/2.

  



  
    
      
    
    
      to_sql(operation, queryable)



        
          
        

    

  


  

      

          @spec to_sql(:all | :update_all | :delete_all, Ecto.Queryable.t()) ::
  {String.t(), Ecto.Adapters.SQL.query_params()}


      


Converts the given query to SQL according to its kind and the
adapter in the given repository.
Examples
The examples below are meant for reference. Each adapter will
return a different result:
iex> MyRepo.to_sql(:all, Post)
{"SELECT p.id, p.title, p.inserted_at, p.created_at FROM posts as p", []}

iex> MyRepo.to_sql(:update_all, from(p in Post, update: [set: [title: ^"hello"]]))
{"UPDATE posts AS p SET title = $1", ["hello"]}

iex> Ecto.Adapters.SQL.to_sql(:all, MyRepo, Post)
{"SELECT p.id, p.title, p.inserted_at, p.created_at FROM posts as p", []}
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Callback implementation for Ecto.Repo.transact/2.

  



    

  
    
      
    
    
      transaction(fun_or_multi, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.transaction/2.

  



    

  
    
      
    
    
      update(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update/2.

  



    

  
    
      
    
    
      update!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update!/2.

  



    

  
    
      
    
    
      update_all(queryable, updates, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update_all/3.
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