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    AgentDb

Embedded offline context store for AI agents — a persistent URI-addressed tree with vector search, LLM summarization, and optional WebSocket API.
Node: This is pre-release version, not recommend for product env.
Guides
The guide index lists every guide with its audience. The
core path:
	Quickstart — 5 minutes to first write, read, search, and health check.
	Setup — full install, configuration, backends, and verification.
	Usage — daily workflows: documents, search, memory, sessions, skills, CLI, MCP, WebSocket.
	Agent setup — OpenCode and Zed snippets (canonical).
	Architecture — component boundaries and data flows.
	Monitoring — /admin console, telemetry, logs, health checks, alerting.
	API reference — Elixir API, CLI, MCP, and WebSocket surfaces with the shared error catalog.
	Troubleshooting — symptom-first diagnostics.
	Publishing — cutting and publishing a release to hex.pm.

The Elixir API reference is generated from the code (mix docs) rather than
written by hand, so it cannot drift from the modules it describes.
Features
	Hierarchical context tree — viking:// URIs with resources/, user/{id}/memories, user/{id}/resources, user/{id}/skills, peers/
	Layered content — Full content (L2) with optional caller-supplied or LLM-generated abstract (L0) and overview (L1)
	Keyword search — Case-insensitive substring search over content/abstract/overview with subtree scoping and a bounded top_k (default 10, max 200; an out-of-range value is refused rather than ignored)
	Path discovery (find) — Literal, case-insensitive URI-path match with subtree scoping and bounded results
	Content inspection (grep) — Literal, case-insensitive L2-only line matches with subtree scoping and bounded excerpts
	Vector search — Semantic similarity search via sqlite-vec (HNSW index) with dim-namespaced per-provider embedding tables; a query from a different dim is refused, never misranked
	Hybrid search — Reciprocal Rank Fusion of keyword + vector results, weighted by {keyword, vector} tuple or [keyword: _, vector: _] list
	LLM summarization — Auto-generates abstract/overview using a local model (Qwen3-0.6B by default, configurable)
	Async writes — Immediate acknowledgement, background embedding/summarization jobs
	Sessions — Append-only message lists with commit-to-context-tree
	Memory — Typed, durable facts under viking://user/memories/ with confidence, importance, provenance, and supersession; candidates awaiting promotion, read-only conflict surfacing, and decay-aware recall — all without a model
	Agent Skills — Import a skill folder or tar archive into viking://user/{id}/skills/, from the console or a Mix task, replacing a same-named skill as a whole
	WebSocket API — Phoenix Channel at /api with v1.* events, optional Bearer auth
	Fully local — No external dependencies at runtime (models cached locally)
	Reactive subscriptions — AgentDb.subscribe/1 and v1.subscribe over AgentDb.PubSub with versioned {:context_changed, uri, kind, version} events for writes, removals, replacements, and commits; BEAM cluster distribution explicitly deferred
	Elixir code index — Structural .ex/.exs indexing via Code.string_to_quoted/2 under viking://resources/<project>/code/ with OTP-aware caller/callee queries, no model required
	Hex docs — Locked-version-aware docs under viking://resources/hex/<package>/<version>/ discovered offline from mix.lock
	BEAM runtime snapshots — Read-only AgentDb.RuntimeContext.snapshot/0 (apps, supervisors, processes, ETS, memory) with bounds and redaction; never auto-writes
	Pluggable inference — Local Nx/Bumblebee default plus opt-in Ollama and OpenAI-compatible adapters behind AgentDb.Core.Inference; one inference_provider key chooses both which provider serves and the provider kind model_status/0 reports, and an unreachable remote provider is reported as such rather than as loaded
	Operations console — a navigable console under /admin with a persistent sidebar: an Overview (health, models, queue, runtime, recent changes), Documents (paged listing and search), Storage (footprint, cache, index coverage), Skills (import), and Sessions (lookup). It reports storage footprint and tree composition, cache and BEAM memory sizes, vector-index coverage, per-role model state (load duration, latency, in-flight, provider health), durable queue depth with failed jobs and their classified reasons, node uptime and process counts, and a bounded list of recent operational errors

Installation
def deps do
  [
    {:agent_db, "~> 0.1.0"}
  ]
end
MIT licensed; the terms are in LICENSE.
Full setup (directories, environment, listener, auth, backends): Setup.
Changing this library, or checking someone else's change: the
verification commands are the ones CI runs.
Quick Start
# Start the application (usually in your supervision tree)
{:ok, _} = Application.ensure_all_started(:agent_db)

# Write a document
:ok = AgentDb.write("viking://resources/my_project/readme.md", "# My Project\n\nHello world!")

# Read content, abstract, overview
{:ok, content} = AgentDb.read("viking://resources/my_project/readme.md")
{:ok, abstract} = AgentDb.abstract("viking://resources/my_project/readme.md")  # LLM-generated if not provided
{:ok, overview} = AgentDb.overview("viking://resources/my_project/readme.md")  # LLM-generated if not provided

# Search
{:ok, results} = AgentDb.search("hello", mode: :keyword)    # Keyword search
{:ok, results} = AgentDb.search("greeting", mode: :vector)   # Semantic search
{:ok, results} = AgentDb.search("hello", mode: :hybrid)      # Combined

# Navigate stored context progressively
{:ok, paths} = AgentDb.find("auth", scope: "viking://resources/my_project", limit: 50)
#=> [%{uri: "viking://resources/my_project/auth.md", name: "auth.md", kind: :doc}]
{:ok, lines} = AgentDb.grep("def run", scope: "viking://resources/my_project", limit: 50)
#=> [%{uri: "viking://resources/my_project/src/main.ex", line_number: 2, excerpt: "  def run, do: :ok"}]

# Sessions
{:ok, session_id} = AgentDb.create_session()
:ok = AgentDb.append_message(session_id, :user, "Remember this")
:ok = AgentDb.append_message(session_id, :assistant, "Got it")
{:ok, messages} = AgentDb.get_session(session_id)
{:ok, uri} = AgentDb.commit_session(session_id, "viking://user/me/memories/session-1")

# Memory
{:ok, uri} = AgentDb.remember("viking://user/memories/preferences/language", "prefers Elixir over Go",
       confidence: 0.9, source: session_id)
{:ok, memories} = AgentDb.recall(type: :preferences)
{:ok, [memory]} = AgentDb.recall("viking://user/memories/preferences/language")
:ok = AgentDb.forget("viking://user/memories/preferences/language")
New here? Follow Quickstart instead — same first success
in 5 minutes with verification. Daily workflows: Usage.
Memory
agent_db is a library linked into your agent's own process, so the caller is
the extractor: remember/3 records a fact your agent has already decided is
durable. No language model participates in any memory operation, so the whole
surface is deterministic and works with no model loaded.
Memories live under viking://user/memories/<type>/<name>. The <type> segment
is the memory's type, drawn from a fixed taxonomy:
	Type	Holds
	profile	name, language, timezone, occupation
	preferences	coding style, UI, communication
	entities	people, companies, projects, repositories, products
	events	"migrated X to Elixir", "released 1.2"
	experiences	task / approach / result / lessons

A memory's type is derived from its URI rather than passed as an option, so a
memory's stated type can never contradict where it is filed, and recall by type
is a subtree query.
The URI is the memory's identity
Recording at a URI that already holds a memory revises it. Recording at a
different URI adds a fact — coexistence is expressed by URI choice, not by a
flag.
{:ok, _} = AgentDb.remember("viking://user/memories/preferences/language",
       "user uses Go", confidence: 0.6)

{:ok, _} = AgentDb.remember("viking://user/memories/preferences/language",
       "user moved the project to Elixir", confidence: 0.9)

# One active value...
{:ok, [active]} = AgentDb.recall("viking://user/memories/preferences/language")
active.value
#=> "user moved the project to Elixir"

# ...and the superseded value is retained, not erased.
{:ok, history} = AgentDb.recall(uri: "viking://user/memories/preferences/language",
       include_superseded: true)

prior = Enum.find(history, &(&1.status == :superseded))
prior.value
#=> "user uses Go"

successor = Enum.find(history, &(&1.id == prior.supersedes))
successor.value
#=> "user moved the project to Elixir"
This is what keeps a revised belief from accumulating as a contradiction: the
store resolves to one active value while the history of the change stays
inspectable.
remember/3
AgentDb.remember(uri, value, opts \\ [])
	:confidence — 0.0..1.0, default 0.5 (AgentDb.default_confidence/0)
	:importance — 0.0..1.0, default 0.5 (AgentDb.Application.Memories.default_importance/0)
	:source — provenance, e.g. the originating session id
	:candidate — record as a candidate awaiting promotion instead of active (default false); near-zero confidence and duplicate values also wait as candidates

Returns {:ok, uri}, or an error naming the invalid type
({:error, {:invalid_memory_type, type}}), a URI outside the memories root
({:error, {:not_a_memory_uri, uri}}), or {:error, :invalid_uri}.
recall/1
AgentDb.recall()                                  # everything, active only
AgentDb.recall("viking://user/memories/events")   # a subtree
AgentDb.recall("viking://user/memories/events/2026-release")  # exactly one
AgentDb.recall(type: :events)                     # a whole type
AgentDb.recall(term: "kubernetes")                # matching values
AgentDb.recall(uri: uri, include_superseded: true) # inspect a revision chain
A scope matches the exact URI or anything beneath it, so
.../preferences does not also reach a sibling named preferences-extra.
Without a term, results are ordered by descending confidence; with a term,
they are ordered by a blend of confidence and semantic similarity, with
exact-substring matches boosted and stale, rarely-surfaced memories penalized.
A recall matching nothing returns {:ok, []} rather than an error.
Every recall records that its rows were surfaced. Entries carry :importance
and :last_surfaced_at (nil means never surfaced) alongside the
long-standing :confidence, :source, :status, and :supersedes chain.
Candidates, conflicts, and promotion
{:ok, _} = AgentDb.remember("viking://user/memories/preferences/draft", "maybe Elixir", candidate: true)
{:ok, []} = AgentDb.recall("viking://user/memories/preferences/draft")  # hidden until promoted

{:ok, [waiting]} = AgentDb.pending_memory_candidates()   # review queue
{:ok, _} = AgentDb.promote_memory("viking://user/memories/preferences/draft")

{:ok, _} = AgentDb.remember("viking://user/memories/preferences/scratch", "maybe Go", candidate: true)
:ok = AgentDb.reject_memory_candidate("viking://user/memories/preferences/scratch")  # no trace left
A rejected candidate removes its value, provenance, and history; beside an
active belief the document is repaired to the active value, otherwise the
whole subtree state goes. Possible contradictions between active memories at
different URIs surface read-only, reusing stored vectors and running no
inference:
{:ok, [%{uri_a: _, uri_b: _, similarity: _}]} = AgentDb.memory_conflicts()
{:error, :embeddings_unavailable} = AgentDb.memory_conflicts()  # nothing stored to compare
forget/1
:ok = AgentDb.forget("viking://user/memories/preferences/language")
{:error, :no_memory} = AgentDb.forget("viking://user/memories/preferences/never-recorded")
Forgetting removes the value and its provenance, including every superseded
assertion — a tombstone that kept the text would not have forgotten anything.
Supersession, not forgetting, is what preserves history. A URI holding only an
ordinary document is left alone.
Memories embed, but are not summarized
Recording a memory enqueues embedding generation only. L0 abstracts and L1
overviews exist to compress a document large enough that reading it whole is
wasteful; they can say nothing about an atomic fact that its value does not
already say, and generating them would cost two model-dependent jobs and, on a
cold cache, a model load.
Embedding is a different matter — it is what makes a memory reachable by meaning
rather than by substring, and it is why memories become semantically retrievable
with no further work once inference is available. Until then, memories are fully
usable through keyword search/2 scoped to the memories root.
Memories are ordinary documents: read/1, list/1, tree/2 and
search/2 reach them with no memory-specific path.
Agent Skills
An Agent Skill is a folder with a
SKILL.md at its root and whatever supporting files it needs. Importing one
stores it below viking://user/{user_id}/skills/{skill_name}, with every file at
the path it had inside the skill, so an imported skill is an ordinary subtree:
my-skills/code-review/
├── SKILL.md
├── references/
│   └── checklist.md
└── scripts/
    └── check.py
{:ok, content} = AgentDb.read("viking://user/alice/skills/code-review/references/checklist.md")
The same import is available from the operations console at /admin/skills and from
the command line, and both go through one workflow: what a bundle may look like,
what is refused, and where a skill lands are decided once
(AgentDb.Skills.Source and the skills workflow).
What a source may look like
A source is a folder, a tar archive, or a gzip-compressed tar
archive, and it holds either:
	one skill — a folder with a SKILL.md at its own root, named after the
folder, or
	a collection — a folder of immediate skill folders, each with a
SKILL.md.

An archive may add one common wrapper directory above them, which is what
tar -czf skills.tar.gz my-skills/ produces; it is recognised automatically.
A skill's files are stored verbatim, including SKILL.md itself: its frontmatter
is not parsed, so a skill is preserved exactly as its author wrote it. Files are
read as text, so a file that is not valid UTF-8 is refused rather than mangled.
From the console
Open /admin/skills, fill in the User ID, then either
	choose a Skills folder — the browser is asked for a whole directory, and
every file inside it is uploaded with the path it had there, or
	choose a Skills archive — one .tar, .tgz or .tar.gz file, recognised
by its contents rather than its name.

Press Import skills. The console reports what happened to every skill
(imported, replaced, or the reason it failed) and writes nothing at all when
the source is refused, so a bundle that is refused whole leaves the store as it
was.
From the command line
mix agent_db.import_skills ./my-skills --user alice
mix agent_db.import_skills ./skills.tar.gz --user alice

The task starts the application, imports through the same workflow, prints one
line per skill, and exits with a failure if the source was refused or any skill
failed. mix help agent_db.import_skills prints the same rules it follows.
Data handoff (export_data / import_data)
One agent hands its stored context to another as a single offline tar file:
:ok = AgentDb.write("viking://resources/project/readme.md", "# Project")
{:ok, _} = AgentDb.export_data("/tmp/backup.tar.gz")
{:ok, _} = AgentDb.export_data("/tmp/project.tar", scope: "viking://resources/project")
mix agent_db.export_data /tmp/backup.tar.gz --json
mix agent_db.export_data /tmp/project.tar --scope viking://resources/project
mix agent_db.import_data /tmp/backup.tar.gz --json

export_data snapshots documents (full content plus caller-supplied
abstract/overview), memory provenance, and sessions into a .tar or
.tar.gz archive with a manifest. import_data validates the whole archive
before writing anything — a refused archive (traversal, symlink, non-UTF-8,
oversize, corrupt, newer format) leaves the store exactly as it was — then
merges by URI: missing URIs are created, present ones revised in place,
colliding sessions skipped, nothing outside the archive deleted.
Re-importing an unchanged archive converges without duplication. Embeddings
and generated summaries regenerate through the existing job queue; they are
not carried in the archive.
Context CLI
mix agent_db.index --project myapp --dir lib
mix agent_db.search "authentication" --mode keyword --scope viking://resources/myapp
mix agent_db.tree viking://resources/myapp --depth 2
mix agent_db.doctor

All four reuse the AgentDb facade, so console, WebSocket, and CLI share one
workflow.
Agent setup (OpenCode, Zed)
POST /mcp serves the store as MCP tools for remote agents
(http://127.0.0.1:6060/mcp by default, Bearer opt-in). CLI tasks accept
--json for machine-readable output. See guides/agents.md for copy-paste
OpenCode/Zed snippets, WSL notes, and tools/install.sh --check.
Replacement
A skill whose name is already stored for that user is replaced whole: the
stored subtree and the work queued for it are removed, and the source's files are
written in their place. A file the new source does not have does not survive the
replacement, and nothing outside that one skill's subtree is touched.
The replacement of each skill is one atomic step, so a failure leaves the stored
skill exactly as it was; a multi-skill import then reports the skills that landed
and the one that did not, rather than losing the rest to it.
Limits
One import accepts, and the console's upload is configured to match:
	Limit	Value
	Files and entries in one source	500
	Bytes, compressed input and once expanded	5,000,000

A source that exceeds either is refused before anything is written, and the
error names the limit. Archive members are read in memory and are never
extracted to the filesystem, so a compressed archive cannot expand past the byte
limit.
What a source is refused for
A reason is always given, and a refused source is never partly written:
	an unsafe path — absolute, containing .., a backslash, an empty segment or a
control character
	a symbolic or hard link, or an entry in an archive that is not a regular file
or a directory
	the same path twice, or one path stored both as a file and as a directory
	a skill directory with no SKILL.md
	a file that is not valid UTF-8 text
	a file count or byte count over the limits above

Navigating context (find/grep)
find/2 discovers files and directories by URI path; grep/2 inspects
matching source lines in full document content (L2). Both are read-only,
need no model, and are available in-process (AgentDb.find/2,
AgentDb.grep/2) and over WebSocket (v1.find, v1.grep).
{:ok, paths} = AgentDb.find("auth", scope: "viking://resources/project", limit: 50)
{:ok, lines} = AgentDb.grep("TODO", scope: "viking://resources/project", limit: 50)
	Matching: non-empty literal substring, 1 through 256 characters,
case-insensitive. %, _, \, and regular-expression metacharacters
match literally. find matches the URI path excluding the viking://
scheme and returns %{uri, name, kind} without document content;
grep matches L2 content only (never abstracts or overviews) and
returns %{uri, line_number, excerpt} with one-based line numbers.
	Scoping: optional scope URI; results include the scope node and
its descendants only. Scope membership is exact-URI-or-descendant, so
viking://resources/project never matches a sibling
viking://resources/project-old. A malformed scope is
{:error, :invalid_uri}; a missing scope is {:error, :not_found}.
	Limits and ordering: default limit 50, maximum 200;
{:error, {:invalid_limit, limit}} outside 1 through 200.
find is ordered by URI; grep by URI then line number. Each grep
excerpt contains the match and is at most 280 characters; an empty
match is {:ok, []}.
	Storage providers: custom AgentDb.Core.Storage adapters must
implement find_paths/3 and grep_content/3; startup validates the
complete port and rejects providers missing them. No migration is
needed; the operations write nothing.

Configuration
Full configuration reference (every AGENT_DB_* variable with defaults,
listener, auth, backends): Setup. The table below is
intentionally not duplicated here so the two cannot disagree.
HTTP listener
Listener, port, bind interface, and Bearer opt-in: Setup.
Defaults: port 6060, bind 127.0.0.1 (loopback). PORT is not read.
Error responses
Every transport renders a store failure the same way: the status says whether
the caller can fix it, the body carries a machine-readable code from one
shared taxonomy, and no detail that might hold a URI, content, or credentials
is echoed.
	Status	When
	400 / 422	Bad request: invalid_mode, invalid_uri, invalid_query, invalid_limit, not_a_memory_uri, is_root, missing_argument
	401	Auth enabled and the Bearer token is missing or wrong
	404	not_found, no_memory
	413 / 429	too_large, too_many_entries, rate_limited
	503	model_loading, background_jobs_pending — retry later
	500	Server-side: inference_failed, inference_timeout, model_load_failed, download_failed, background_jobs_failed, hybrid_leg_timeout

{"error": "invalid_mode", "code": "invalid_mode"}
REST carries error and code; the WebSocket channel carries reason and
code; MCP carries the message plus data.reason. model_loading stays the
distinct retry signal on all of them.
/admin needs a secret_key_base of at least 64 bytes: the browser pipeline
uses a cookie session store, which refuses a shorter secret with a 500 before a
route is reached. config/config.exs sets one of that length for development;
a deployment that sets its own must be at least as long.
Environment Variables
Full table with defaults and failure recovery: Setup.
config/example.exs is a working starting point: every setting in it has a
default, so it evaluates with no environment set, and an unparseable value is
refused by variable name.
Choosing an inference provider
One key, inference_provider, decides which provider serves embed/1 and
summarize/2 and the provider kind model_status/0 reports:
config :agent_db, inference_provider: :ollama
# => Runtime.inference() == AgentDb.Adapters.Inference.Ollama
# => AgentDb.model_status().provider == :ollama
A value naming no known provider fails startup validation, rather than serving
local models while the console reports something else.
WebSocket API
Full event reference with copy-paste payloads: Usage.
Connect to ws://localhost:6060/api; with auth enabled, include
Authorization: Bearer <token> header on connect.
Operations
	Worker count (job_workers, AGENT_DB_JOB_WORKERS, default CPU cores):
the setting is the worker count per job family — N embedding plus N
summarization processes (2N total), each with a unique worker ID. Must be a
positive integer; startup raises otherwise. More workers drain the queue
faster but do not increase model throughput: ModelManager is a single
GenServer serializing inference.
	Write outcomes: a write persists the document and all required jobs
atomically. Enqueue failure returns an error with no partial write and
untouched cache/queue. Sync writes (async: false) report one of three
outcomes: completed (:ok), failed ({:error, {:background_jobs_failed, uri}}), or still outstanding ({:error, {:background_jobs_pending, uri}}) — never success for failed work.
	Hybrid search errors: leg timeouts and task exits return classified
errors ({:hybrid_leg_timeout, leg}, {:hybrid_leg_failed, leg, _})
without terminating the caller or the WebSocket connection.
	Telemetry: :telemetry events (agent_db.operation.stop,
agent_db.job.stop with queue-wait vs execution split,
agent_db.model.stop) are always emitted locally with bounded dimensions
(operation/kind/role/outcome) — never URIs, content, prompts, users, or
credentials.
	Traces (host-owned export): the store creates OTel spans and propagates
W3C context through HTTP/WebSocket operations into durable job payloads
(additive _trace key, no migration; old jobs start a new trace). Spans
are no-ops until the host configures an SDK/exporter/sampler — the store
ships no exporter and requires none at runtime.
	Logs: operational logs are structured fields (component, operation,
kind, outcome, classified reason, trace/job IDs). Document content, model
prompts, tokens, and credentials are never logged; configured model URLs
are redacted (credentials and secret query params removed).
	Benchmarks: mix run bench/agent_db_bench.exs runs deterministic
scenarios (reads, tree, keyword/hybrid, writes, queue) on isolated SQLite
data; baselines live in bench/baseline.md. No absolute latency is
asserted in CI; only repeatable measured deltas justify optimization.

Console assets (development)
The console's stylesheet is generated from the LiveView markup and committed
under priv/static/assets. It includes Tailwind's base reset, so browser
default body margins, list markers, and form controls do not leak into the
pages. After changing console markup, regenerate it with:
mix assets.build

The assets.build alias runs the Tailwind and esbuild profiles configured in
config/config.exs, which point at assets/css/app.css and
priv/static/assets/app.css. In development the endpoint's asset watchers run
the same profiles, so the stylesheet is rebuilt as markup changes; see
Development.
For a production build, mix assets.deploy runs the same profiles minified and
then digests priv/static, writing priv/static/cache_manifest.json. The
endpoint serves the files through Plug.Static, and config/prod.exs names that
manifest so the pages' asset URLs resolve to the digested filenames. A deploy
that skips the step still serves the committed assets, but logs a warning that
the static manifest could not be warmed up.
Development
Run the web surface locally with mix phx.server (or iex -S mix). It binds
loopback on AGENT_DB_HTTP_PORT (default 6060), so /admin is at
http://127.0.0.1:6060/admin.
In development the endpoint is configured in config/dev.exs to:
	reload changed project source (code_reloader), so a source edit is served
without restarting the server;
	reload the browser when a template or an asset changes (live_reload);
	run the Tailwind and esbuild profiles as watchers, so the console's
stylesheet and scripts are rebuilt as their sources change;
	expose the node dashboard at /dev/dashboard.

The test environment (config/test.exs) does not start the endpoint at all:
AgentDb.Application defaults http_enabled to false under Mix.env() == :test, and a test that needs the endpoint starts it explicitly. This keeps the
serial suite from binding a port on every restart. Per-environment settings are
imported from config/config.exs via import_config "#{config_env()}.exs".
Architecture
AgentDb.Application
├── Cache.Owner (ETS: node_cache, dir_cache)
├── Store.Writer (single SQLite write connection)
├── Store.Reader (pooled SQLite read connections)
├── ML.ModelManager (GenServer: embedding + LLM models)
├── Workers.EmbeddingWorker (pool: processes embed jobs)
├── Workers.SummarizationWorker (pool: processes summarize jobs)
├── JobQueue (SQLite-backed, optimistic locking)
└── WebEndpoint + WebSocket + WebChannel (Phoenix Channel API)
	SQLite is the single source of truth (WAL mode, FK constraints)
	ETS caches are disposable read-through layers, invalidated on every write
	JobQueue uses optimistic locking (single-writer serialization)
	Models loaded lazily on first inference, cached locally

Models
	Model	Role	Size	Format
	all-MiniLM-L6-v2	Embeddings	~90MB	safetensors
	Qwen3-0.6B	Summarization	~0.6B params	GGUF (Q4_K_M)

Models auto-download on first use to model_cache_dir. Can be pre-placed manually.
Details: Setup.
Model cache notes
	Downloads are written to a temporary path and renamed into place, so a file
named model.safetensors is always a complete download. Earlier versions
wrote directly to that path, so a model.safetensors left behind by an
interrupted download can still be truncated. If model loading fails, delete
the file and let it re-download — its presence is the only cache check.
	exla_backend (AGENT_DB_EXLA_BACKEND) is now applied to the loaded model.
It previously had no effect. :cpu uses Nx's default backend; :cuda and
:rocm require a matching config :exla, clients entry, and loading fails
with an error if none is configured rather than quietly falling back to CPU.
	ml_backend (AGENT_DB_ML_BACKEND, auto | exla | emlx, default auto)
selects the ML runtime. :auto prefers EMLX on Apple Silicon macOS and EXLA
elsewhere; :emlx forces EMLX with fallback to EXLA plus a warning when EMLX
is unavailable. AGENT_DB_ML_BACKEND=emlx mix run forces EMLX;
AGENT_DB_ML_BACKEND=exla pins EXLA for CI/debugging.

	EMLX/EMLXAxon ({:emlx, "~> 0.5"}, {:emlx_axon, "~> 0.5"}, both
optional: true, runtime: false) are macOS-only acceleration for Apple
Silicon (MLX GPU/Neural Engine, Metal shaders for LLM). They are not fetched
on Linux CI and never start unless ml_backend needs them; when EMLX init
fails the store logs a warning and continues on EXLA CPU.
	If a model cannot be downloaded or loaded, the operation that needed it
returns {:error, reason}. It does not terminate the calling process, and the
rest of the store keeps working.
	Models load lazily, so a model-dependent call made before the model is ready
returns {:error, :model_loading}. That is distinct from a failure and is
safe to repeat: the store waits up to model_load_grace_ms (default 10s) for
the load first, which covers a model that is already cached, and only then
reports :model_loading. model_status/0 reports state: :loading | :ready | :failed | :idle and stays answerable throughout.

Requirements
	Elixir 1.20+
	EXLA (CPU/GPU via XLA)
	Bumblebee, Nx
	Phoenix, Phoenix.Channel
	SQLite3 (via exqlite)

License
MIT — the full text is in LICENSE.


  

    LICENSE


MIT License

Copyright (c) 2026 Manh Van Vu

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.


  

    Quickstart (5 minutes)

Get from zero to first write, read, search, and health check.
Prerequisites
	Elixir 1.20+ with mix (elixir --version)
	curl (for daemon checks)
	SQLite and EXLA ship as dependencies — nothing to install separately

1. Install
mix deps.get

2. Start the daemon
iex -S mix

You should see the supervision tree boot with no errors. Leave it running.
With opt-in auth instead:
AGENT_DB_HTTP_AUTH=true AGENT_DB_HTTP_AUTH_TOKENS=<token> iex -S mix

3. First write and read
Inside iex:
{:ok, _} = Application.ensure_all_started(:agent_db)
:ok = AgentDb.write("viking://resources/my_project/hello.md", "# Hello\n\nFirst doc!")
{:ok, content} = AgentDb.read("viking://resources/my_project/hello.md")
content is "# Hello\n\nFirst doc!".
4. First search
{:ok, results} = AgentDb.search("hello", mode: :keyword)
One result points at viking://resources/my_project/hello.md. Vector and
hybrid modes (mode: :vector, mode: :hybrid) need the embedding model
downloaded on first use; keyword works immediately with no model.
5. Verify
In a second terminal from the checkout root:
mix agent_db.doctor
tools/install.sh --check

mix agent_db.doctor reports database, models, queue, and inference
provider. tools/install.sh --check verifies prerequisites, required files,
and daemon reachability plus MCP tools/list.
If the daemon is not reachable, start it first (iex -S mix), then re-run.
If a model file fails to load, delete the truncated cache file and let it
re-download (see guides/SETUP.md).
Next steps
	Full install and configuration: guides/SETUP.md
	Daily workflows (documents, memory, sessions, skills, CLI, MCP, WebSocket): guides/USAGE.md
	Agent setup (OpenCode, Zed): guides/agents.md



  

    Setup

Full install, configuration, and verification for operators. For the 5-minute
path, start at guides/QUICKSTART.md.
Prerequisites
	Elixir 1.20+ with mix and Erlang/OTP
	curl (daemon and MCP checks)
	SQLite ships via exqlite — no separate install
	EXLA CPU works out of the box; :cuda / :rocm need a matching
config :exla, clients entry or model load fails instead of falling back

Check:
elixir --version
mix deps.get

Data and model directories
	Setting	Env	Default
	data_dir	AGENT_DB_DATA_DIR (see config/example.exs)	./data
	model_cache_dir	AGENT_DB_MODEL_CACHE_DIR	./models

The store keeps agent_db.db (WAL mode) under data_dir and downloads
weights into model_cache_dir. Both are created on boot. Sources of truth:
AgentDb.Config.data_dir/0, model_cache_dir/0, and AgentDb.Application.
Environment reference
All values below match lib/agent_db/application.ex and
config/runtime.exs at the time of writing.
	Config key	Env var	Default
	embedding_model	AGENT_DB_EMBEDDING_MODEL	sentence-transformers/all-MiniLM-L6-v2
	embedding_model_url	AGENT_DB_EMBEDDING_MODEL_URL	HuggingFace model.safetensors URL
	llm_model	AGENT_DB_LLM_MODEL	Qwen/Qwen3-0.6B
	llm_model_url	AGENT_DB_LLM_MODEL_URL	HuggingFace Qwen3-0.6B-Q4_K_M.gguf URL
	llm_chat_template	AGENT_DB_LLM_CHAT_TEMPLATE	Qwen3 ChatML with %{prompt} placeholder
	llm_model_params	AGENT_DB_LLM_MODEL_PARAMS	0.6B (descriptive only, shown in model status)
	async_writes	AGENT_DB_ASYNC_WRITES	true ("true" → true, anything else → false)
	job_workers	AGENT_DB_JOB_WORKERS	CPU cores (System.schedulers_online()); must be a positive integer
	exla_backend	AGENT_DB_EXLA_BACKEND	cpu (cpu | cuda | rocm; anything else → :cpu)
	ml_backend	AGENT_DB_ML_BACKEND	auto (auto | exla | emlx; anything else → :auto)
	inference_concurrency	— (Application env only)	CPU cores; how many inference runs may be in flight at once, past which a caller runs inline
	vector_reclaim_cadence_ms	AGENT_DB_VECTOR_RECLAIM_CADENCE_MS	60000; how long the store waits between checks for vector-index rows naming URIs it no longer holds. Must be a positive integer — anything else falls back to the default. See Vector index drift
	inference_provider	AGENT_DB_INFERENCE_PROVIDER	:local (:local | :ollama | :openai_compatible | module implementing AgentDb.Core.Inference). This one key decides both which provider serves inference and the provider kind model_status/0 reports. A value naming no known provider fails startup validation rather than serving the default while reporting something else.
	ollama_base_url	AGENT_DB_OLLAMA_URL	http://localhost:11434
	ollama_embed_model / ollama_llm_model	Application env only	nomic-embed-text / llama3.1
	openai_base_url	AGENT_DB_OPENAI_BASE_URL	none (required for :openai_compatible)
	openai_api_key	AGENT_DB_OPENAI_API_KEY	none (never logged)
	http_enabled	AGENT_DB_HTTP_ENABLED	true (false in :test)
	http_auth	AGENT_DB_HTTP_AUTH	false
	http_auth_tokens	AGENT_DB_HTTP_AUTH_TOKENS	[] (comma-separated, e.g. tok1,tok2)

Listener (resolved once in config/runtime.exs for both bind and URL
generation):
	Env var	Default	Meaning
	AGENT_DB_HTTP_PORT	6060	Port served and used for URL generation
	AGENT_DB_HTTP_IP	127.0.0.1	Interface bound (loopback by default)
	AGENT_DB_HTTP_ENABLED	true (false in :test)	Whether the endpoint is started
	PHX_HOST	localhost	Host used for URL generation only
	SECRET_KEY_BASE	dev default in config/config.exs	Required in prod; must be 64+ bytes or /admin returns 500
	PORT	—	Not read; set AGENT_DB_HTTP_PORT instead

HTTP listener and auth
The endpoint sets server: true in config/runtime.exs — without it Phoenix
binds nothing under mix/iex. The bind defaults to loopback because the
surface is unauthenticated by design and exposes document and memory content.
# loopback only (default)
iex -S mix

# LAN (bind explicitly, enable Bearer, keep the port off wider networks)
AGENT_DB_HTTP_ENABLED=true AGENT_DB_HTTP_IP=0.0.0.0 AGENT_DB_HTTP_PORT=6060 iex -S mix

# with auth
AGENT_DB_HTTP_AUTH=true AGENT_DB_HTTP_AUTH_TOKENS=<token> iex -S mix

Comma-separated tokens are split on , with whitespace trimmed. Serve beyond
loopback only with Bearer enabled.
Running as a sidecar in another Elixir app
AgentDb can be embedded as a dependency in a host Elixir application. Add it
to the host's deps:
def deps do
  [{:agent_db, "~> 0.1.0"}]
end
Start the store (the host usually does this in its own supervision tree) and
disable the HTTP listener so no port is bound:
config :agent_db, :http_enabled, false
{:ok, _} = Application.ensure_all_started(:agent_db)
Then invoke tools directly in-process:
{:ok, _} = AgentDb.Mcp.call_tool("context_write", %{"uri" => uri, "content" => content})
{:ok, %{"content" => text}} = AgentDb.Mcp.call_tool("context_read", %{"uri" => uri})
Data directory, database path, and model cache resolve from the host's working
directory unless overridden via :data_dir, :db_path, and :model_cache_dir.
Backends (Apple Silicon, CUDA)
	AGENT_DB_ML_BACKEND=auto prefers EMLX on Apple Silicon macOS, EXLA
elsewhere. emlx forces EMLX with EXLA fallback plus a warning;
exla pins EXLA for CI and debugging.
	EMLX packages are optional: true, runtime: false and macOS-only; they are
never fetched on Linux CI and start only when needed.
	AGENT_DB_EXLA_BACKEND=cuda (or rocm) requires a matching
config :exla, clients entry — load fails loudly instead of silently using CPU.

AGENT_DB_ML_BACKEND=emlx iex -S mix
AGENT_DB_ML_BACKEND=exla mix test

Models: pre-placement and cache recovery
Models auto-download on first use. To pre-place, put the files in
model_cache_dir before first inference.
	Downloads write to a temp path then rename, so a present file is normally
complete. A model.safetensors left by an interrupted older download can
still be truncated.
	If model loading fails: delete the file and let it re-download. Presence is
the only cache check.
	Models load lazily. A call before readiness waits up to model_load_grace_ms
(default 10s) then returns {:error, :model_loading} — retry later. A real
failure returns {:error, reason} without killing the caller.
	AgentDb.model_status/0 reports :loading | :ready | :failed | :idle and
stays answerable throughout.


Windows (WSL2)
Run the daemon and installer inside WSL2; point Windows editors at
http://localhost:6060/mcp. From PowerShell:
wsl bash tools/install.sh --check
tools/install.ps1 refuses native execution on purpose — native Windows has
no supported EXLA path.
Vector index drift
The vector index is derived, not a second system of record. Every row in
it can be reproduced from what the store already holds, so it is allowed to
lag. What that buys is that a removed URI stops being searchable immediately
— the read path checks the node store on every search — rather than the index
having to be updated in the same transaction as the document.
The residue is called drift: rows naming URIs the store no longer holds.
Drift cannot affect a search result, because the read path joins those rows
away. It does occupy the index, and left alone it grows without anyone being
told — which is exactly how that leak went unnoticed before it was fixed.
So the store does two things about it:
	A write retires the URI's previous vector. Re-writing a document drops
its old row in the same transaction, so a live document is never ranked on
content it no longer has.
	A standing job reclaims the rest. One :reclaim_vector_index job runs on
a cadence, counts what is reclaimable, and deletes only rows whose URI is
gone. An idle store costs one count per cadence.

AgentDb.index_coverage/0 reports the number, so drift is visible instead of
silent:
AgentDb.index_coverage()
#=> %{available: true, active_dim: 384, vectors: 1024, documents: 1000,
#     needs_backfill: false, reclaimable: 24}
reclaimable staying at zero means reclamation is keeping up. A number that
keeps climbing means the job is not running — not removing it, not dropping it
from the union. Check AgentDb.queue_detail/1.
Change the cadence when the default does not fit:
AGENT_DB_VECTOR_RECLAIM_CADENCE_MS=30000 for a busier store, or a larger
value on a store where writes are rare. An unparsable value falls back to the
default rather than failing to boot.
Verification and recovery
tools/install.sh --check
mix agent_db.doctor

tools/install.sh --check verifies Elixir/mix/curl, required files
(mix.exs, config/runtime.exs, MCP modules), daemon reachability at
/api/v1/health, and MCP tools/list containing context_read.
	Failure	Fix
	missing: elixir/mix/curl	Install per the hint (brew install elixir, apt install elixir, …)
	missing file: … (run from the checkout root)	Run from the agent_db checkout root
	daemon NOT reachable	Start it (iex -S mix), check AGENT_DB_HTTP_PORT matches --port
	mcp check inconclusive	Expected with auth on (needs a token); otherwise check daemon logs
	doctor reports DB unreachable	Check data_dir is writable; exits non-zero
	Model load fails	Delete truncated cache file, re-run; check backend config
	/admin 500 before routes	SECRET_KEY_BASE under 64 bytes — use a longer secret
	job_workers must be a positive integer	Fix AGENT_DB_JOB_WORKERS to 1 or more

mix agent_db.doctor --json prints the same report as JSON. doctor exits
non-zero only when the database itself is unreachable.
Verifying a change
The same commands CI runs, in the same order. Nothing here is advisory: a
warning in this project's own source fails the build, and a static-analysis
finding that is not accounted for in .credo.exs or .dialyzer_ignore.exs does
too.
mix deps.get
mix format --check-formatted     # formatting
mix compile --force --warnings-as-errors
mix test                          # 559 tests, about 90s
mix lint                          # format check + Credo strict + Dialyzer
mix lint:quick                    # the same without Dialyzer's PLT analysis
mix docs                          # API reference into doc/
mix hex.build                     # then verify what it contains:
mix run --no-start tools/verify_package.exs

mix lint:quick exists because Dialyzer's PLT analysis dominates the runtime;
use it while working and mix lint before pushing.
Reading the output
A cold build compiles the EXLA/Nx/Phoenix tree and prints thousands of
warnings, every one of them found quoted keyword attributed to nofile —
the toolchain reading dependency metadata, not this repository. A warm build
prints none, and a warning naming a file in lib/ is this project's and is
failing the build. Compile dependencies first (mix deps.compile) when you want
the compile step's output to be only your own.
Why the suite is one process at a time
All 43 test files are async: false, and that is a property of the suite rather
than an inherited default. Every one of them reaches shared state, and none of
them reaches only one kind:
	Shared state	Files that touch it
	Application env (:data_dir, backend keys, limits)	33
	named ETS tables (Cache, Observability.Sink)	24
	the data directory / database file	23
	filesystem writes outside System.tmp_dir!	12
	model manager, job queue, bumblebee	11
	SQLite store modules	9
	stopping the supervised worker pool	8
	starting processes under a supervisor	7
	endpoint, PubSub, connection tests	4

Application.put_env(:agent_db, :data_dir, …) is the one that settles it: it is
process-global, so two files setting different values would share one database.
Making the suite concurrent needs a data directory that is not process-global and
tests that never stop shared processes — a redesign of the harness, not a flag.
Until then the suite is serial on purpose, and the ~90 seconds is the price of
tests that cannot see each other.
If the suite fails to load a file
mix test intermittently fails before running a single test:
== Compilation error in file test/… ==
** (MatchError) no match of right hand side value: {:error, :enoent}
    lib/kernel/parallel_compiler.ex:667: Kernel.ParallelCompiler.require_file/2
This is Mix's test-file loader failing to open a file, not a test failing. What
is known, from the failures seen on this repository:
	It names a different file each time, and has been seen for files under
test/ and for a path under the system temporary directory that a test creates.
	It is not reproducible by reading the same files directly: 10,000 sequential
and 1,960 sixteen-way concurrent reads of every test file produced zero
failures, as did 8,000 reads from outside the BEAM.
	--max-cases 1 and --max-requires 1 do not prevent it, so it is not simply a
parallelism problem.
	AppleDouble sidecars are not the cause: Mix globs test/**/*.{ex,exs} through
Path.wildcard, which never matches a dotfile, so the ._*_test.exs files
this repository accumulates on an exFAT volume are not in the list at all.

No cause has been established, so nothing in the repository has been changed to
work around it. Re-run the command; if it recurs, the useful thing to capture is
the path it names. CI, on Linux with a local disk, is the environment the gate is
written for, and a red gate there is the signal that counts.


  

    Usage

Daily workflows for the store. Setup lives in guides/SETUP.md; the 5-minute
path in guides/QUICKSTART.md; editor setup in guides/agents.md (canonical for
OpenCode/Zed snippets).
Documents
URIs look like viking://resources/my_project/readme.md,
viking://user/{id}/memories/…, viking://user/{id}/skills/…, peers/….
Missing URIs return {:error, :not_found} or :not_found without side effects.
:ok = AgentDb.write("viking://resources/my_project/readme.md", "# Hello\n\nBody!")
{:ok, content} = AgentDb.read("viking://resources/my_project/readme.md")
{:ok, children} = AgentDb.list("viking://resources/my_project")
{:ok, tree} = AgentDb.tree("viking://resources/my_project", 2)
:ok = AgentDb.rm("viking://resources/my_project/hello.md")
Options for write/3: async: (override async_writes),
sync_timeout_ms: (default 30_000), abstract: / overview: for caller
supplied L0/L1. Writes persist to SQLite before acknowledgement; embeddings
and summaries arrive progressively. Removal clears node store, vector index,
pending jobs, and caches for the subtree.
Layered content: L2 is full content, L0 abstract, L1 overview.
:ok = AgentDb.write("viking://resources/my_project/big.md", body, abstract: "One-liner", overview: "Short version")
{:ok, abstract} = AgentDb.abstract("viking://resources/my_project/big.md")
{:ok, overview} = AgentDb.overview("viking://resources/my_project/big.md")
Without caller layers the store generates them asynchronously. Until they
land, the store derives them from L2: the first non-empty line of the body for
the abstract (a leading heading, quote, or bullet marker stripped, so the
abstract is the line's text rather than its formatting), and the first 280
characters cut on a word boundary for the overview.
Reading layers before content
An agent that asks whether a document is worth reading should not pay for the
content to find out. Read L0 first, then L1, then L2:
{:ok, abstract} = AgentDb.abstract("viking://resources/my_project/big.md")
{:ok, overview} = AgentDb.overview("viking://resources/my_project/big.md")

# Or all three in one call, each with its source and character count
layers = AgentDb.layers("viking://resources/my_project/big.md")
layers.abstract   #=> %{text: "One-liner", source: :stored, chars: 11}
layers.overview   #=> %{text: "Short version", source: :stored, chars: 13}
layers.content    #=> %{text: "<full body>", source: :stored, chars: 4096}
A layer's source is what tells a caller where it came from:
	:stored — persisted: supplied by the caller, or generated by a background
job. It is the real L0/L1.
	:fallback — derived from L2 at read time because nothing was stored. The
store can always answer, without a model, but the text is a resolution rather
than a summary.
	:unavailable — that layer's read failed. It carries no text.

L2 is always :stored for a document that reads at all, since content is what
a write persists. Check stored_layers/1 when you need to know whether a
summary has actually been generated yet.
The same layers are reachable without Elixir, so an agent in an editor can use
them directly:
# CLI
mix agent_db.abstract "viking://resources/my_project/big.md" --json
mix agent_db.overview "viking://resources/my_project/big.md" --json

# MCP (OpenCode / Zed)
context_abstract  {"uri": "viking://resources/my_project/big.md"}
context_overview  {"uri": "viking://resources/my_project/big.md"}
context_layers    {"uri": "viking://resources/my_project/big.md"}

context_layers answers all three layers in one round trip, each as
{"text": ..., "source": "stored" | "fallback" | "unavailable", "chars": N},
and reports a layer that cannot be read as unavailable rather than failing
the whole call. context_abstract and context_overview need no model when a
layer was caller-supplied or derived.
Search, find, grep
{:ok, results} = AgentDb.search("hello", mode: :keyword)
{:ok, results} = AgentDb.search("greeting", mode: :vector)
{:ok, results} = AgentDb.search("hello", mode: :hybrid)
{:ok, results} = AgentDb.search("hello", mode: :keyword, scope: "viking://resources/my_project", top_k: 10)
	Default mode: :keyword (no model needed). :vector needs embeddings;
:hybrid fuses both with hybrid_weights: {0.5, 0.5} (or the identical
[keyword: 0.5, vector: 0.5] list shape).

	scope: limits to a subtree (exact URI or descendants only).

	top_k: caps results. Default 10, maximum 200; an out-of-range value
returns {:error, {:invalid_limit, value}} rather than silently answering a
different question than the one asked. This is a breaking change for a
caller that relied on an unbounded keyword result set.

	fields: selects which per-result fields come back, from :uri, :content,
:abstract, :overview, :score. Omitted returns all of them, so an
existing caller sees the same result set as before. The selection reaches the
statement that reads the rows, so a caller that did not ask for content does
not pay to read it:
{:ok, hits} = AgentDb.search("vector index", mode: :hybrid, fields: [:uri, :abstract, :score])
#=> [%{uri: "viking://resources/my_project/vec.md", abstract: "The vector index...", score: 0.011}]
:uri must be named — a result without its URI cannot be fetched — and an
empty list, an unknown name, or a selection without :uri returns
{:error, {:invalid_fields, value}}. Over MCP the same option is fields
with string names.

	Model still loading → {:error, :model_loading}; retry later.


find/2 matches URI paths; grep/2 matches L2 content lines. Both are
literal, case-insensitive, no model needed:
{:ok, paths} = AgentDb.find("auth", scope: "viking://resources/my_project", limit: 50)
#=> [%{uri: "viking://resources/my_project/auth.md", name: "auth.md", kind: :doc}]

{:ok, lines} = AgentDb.grep("def run", scope: "viking://resources/my_project", limit: 50)
#=> [%{uri: "viking://resources/my_project/src/main.ex", line_number: 2, excerpt: "  def run, do: :ok"}]
Query 1–256 chars, non-empty; limit default 50, max 200
({:error, {:invalid_limit, limit}} outside 1–200). find orders by URI;
grep by URI then line number, excerpts ≤ 280 chars. grep never looks at
abstracts or overviews. Empty match → {:ok, []}.
Memory
Typed durable facts under viking://user/memories/<type>/<name>. Types:
profile, preferences, entities, events, experiences. The URI is the
identity: writing a URI revises what it holds (old value superseded, still
inspectable) rather than adding a second memory; a different URI adds its own.
Re-recording the exact value a URI already holds changes nothing — one
assertion stays there. No model participates in any of it; a record writes its
document, its assertion, and its embedding job as one outcome, so a failed
record leaves nothing behind.
{:ok, uri} = AgentDb.remember("viking://user/memories/preferences/language", "prefers Elixir",
  confidence: 0.9, source: session_id)
{:ok, memories} = AgentDb.recall(type: :preferences)
{:ok, [memory]} = AgentDb.recall("viking://user/memories/preferences/language")
{:ok, history} = AgentDb.recall(uri: "viking://user/memories/preferences/language", include_superseded: true)
:ok = AgentDb.forget("viking://user/memories/preferences/language")
	confidence: 0.0–1.0, default 0.5 (AgentDb.default_confidence/0);
importance: 0.0–1.0, default 0.5. candidate: true records awaiting
promotion (also forced by near-zero confidence, below 0.1);
promote_memory/1 activates — carrying the promoted value through the
URI's document — reject_memory_candidate/1 removes without a trace,
pending_memory_candidates/0 lists the review queue. A candidate recorded
beside an active belief never overwrites that belief's document: the URI
still reads the active value until promotion.
	recall() with no args returns everything active; type: / term: /
subtree URI filter; without a term results order by descending confidence,
with a term by confidence + semantic similarity (exact matches boosted,
stale memories penalized, importance swaying near-equals); no match →
{:ok, []}. Every recalled memory
reports its own type, derived from its own URI rather than the scope the
recall was issued against. Every recall records surfacing on the rows it
returns. A recall against a malformed URI reports
{:error, :invalid_uri} rather than raising.
	memory_conflicts/0 reports similar active memories at distinct URIs
read-only (no inference of its own); {:error, :embeddings_unavailable}
when there is nothing stored to compare.
	forget/1 on a missing memory → {:error, :no_memory}; it removes value
plus provenance including superseded assertions. A plain document at the URI
is left alone.
	Memories embed for semantic search but never generate summaries.

Sessions
{:ok, session_id} = AgentDb.create_session()
:ok = AgentDb.append_message(session_id, :user, "Remember this")
:ok = AgentDb.append_message(session_id, :assistant, "Got it")
{:ok, messages} = AgentDb.get_session(session_id)
{:ok, uri} = AgentDb.commit_session(session_id, "viking://user/me/memories/session-1")
Roles: :user | :assistant | :system. Commit is idempotent per
(session, destination): unchanged re-commit → {:ok, :unchanged}; if the
destination was removed, re-commit restores it.
Skills
A skill is a folder with SKILL.md at its root. Import stores it under
viking://user/{id}/skills/{skill_name} verbatim (frontmatter not parsed;
non-UTF-8 refused). Source may be one skill or a collection; archives may add
one wrapper dir. Limits: 500 files/entries, 5_000_000 bytes expanded — over
either is refused before anything is written.
{:ok, out} = AgentDb.import_skills("alice", {:path, "./my-skills"})
{:ok, out} = AgentDb.import_skills("alice", {:path, "./skills.tar.gz"})
{:ok, content} = AgentDb.read("viking://user/alice/skills/code-review/references/checklist.md")
A same-named skill is replaced whole atomically; failure leaves the stored
skill untouched. Console (/admin) and CLI go through the same workflow:
mix agent_db.import_skills ./my-skills --user alice
mix agent_db.import_skills ./skills.tar.gz --user alice

Refused for: unsafe paths (.., absolute, backslash, empty segments,
controls), symlinks / non-regular archive entries, duplicate paths, skill dir
without SKILL.md, non-UTF-8 files, over limits. mix help agent_db.import_skills prints the same rules.
Data handoff (export / import)
:ok = AgentDb.write("viking://resources/project/readme.md", "# Project")
{:ok, _} = AgentDb.export_data("/tmp/backup.tar.gz")
{:ok, _} = AgentDb.export_data("/tmp/project.tar", scope: "viking://resources/project")
mix agent_db.export_data /tmp/backup.tar.gz --json
mix agent_db.export_data /tmp/project.tar --scope viking://resources/project
mix agent_db.import_data /tmp/backup.tar.gz --json

Export snapshots documents (content plus caller-supplied abstract/overview),
memory provenance, and sessions. Import validates the whole archive first
(traversal, symlink, non-UTF-8, oversize, corrupt, newer format leave the
store untouched), then merges by URI: missing created, present revised,
colliding sessions skipped, nothing outside deleted. Re-import converges
without duplication. Embeddings and generated summaries regenerate via the job
queue — they are not carried in the archive.
Seed data for dev and test
mix agent_db.seed --json
mix agent_db.seed --prefix viking://resources/custom --json
mix agent_db.seed --force
mix agent_db.seed --clean

Populates a fresh store with one deterministic demo dataset: documents under
the demo prefix (default viking://resources/demo), one typed memory per
type, one committed session, one demo skill, and demo code-index entries.
Re-running converges without duplication. A non-empty store is refused unless
--force (merge) or --clean (remove only the seed scope, then seed) is
given; production needs --allow-prod. Keyword search, find, and grep reach
seeded content with no model loaded. Same API from Elixir:
AgentDb.Seed.seed(). Run mix help agent_db.seed for exact flags.
CLI (mix agent_db.*)
Every task supports --json (JSON on stdout, reason on stderr, non-zero exit
on failure); without it, human-readable text is unchanged.
mix agent_db.read "viking://resources/myapp/readme.md" --json
mix agent_db.search "authentication" --mode hybrid --json
mix agent_db.search "authentication" --mode keyword --scope viking://resources/myapp --top-k 10 --json
mix agent_db.find "auth" --scope viking://resources/myapp --limit 50 --json
mix agent_db.grep "def run" --scope viking://resources/myapp --limit 50 --json
mix agent_db.recall --type preferences --json
mix agent_db.tree viking://resources/myapp --depth 2 --json
mix agent_db.index --project myapp --dir lib
mix agent_db.seed --json
mix agent_db.doctor --json

Task list: read, search, find, grep, recall, tree, index,
import_skills, import_data, export_data, seed, doctor. Run
mix help agent_db.<task> for exact flags (--mode, --scope, --top-k /
--limit, --depth, --type, --term, --include-superseded,
--project, --dir, --user, --prefix, --force, --clean,
--allow-prod).
MCP (OpenCode, Zed)
One shared daemon serves POST /mcp (default
http://127.0.0.1:6060/mcp, port from AGENT_DB_HTTP_PORT). Canonical
snippets and WSL notes live in guides/agents.md — copy from there, not from
below:
// opencode.jsonc (no auth)
{ "mcp": { "servers": { "agent-db": { "type": "remote", "url": "http://127.0.0.1:6060/mcp" } } } }
	MCP tool	Facade
	context_read, context_write, context_rm	read, write, rm
	context_abstract, context_overview, context_layers	abstract, overview, layers
	context_list, context_tree	list, tree
	context_search, context_find, context_grep	search, find, grep
	memory_recall, memory_remember, memory_forget	recall, remember, forget
	session_create, session_append, session_get, session_commit	create_session, append_message, get_session, commit_session
	store_health	health_check + model_status + queue_stats

Errors are JSON ({"code": …, "message": …}). model_loading means retry
later; anything else names the cause. The session stays usable after an error.
Option names match the facade (mode, scope, top_k, limit, fields,
confidence, source). tools/install.sh --check prints these snippets and
verifies tools/list answers with context_read.
WebSocket (v1.*)
Connect to ws://localhost:6060/api (Bearer header when auth is on). Events
mirror the facade:
{"event": "v1.write", "payload": {"uri": "viking://resources/foo.md", "content": "Hello", "opts": {}}}
{"event": "v1.read", "payload": {"uri": "viking://resources/foo.md"}}
{"event": "v1.search", "payload": {"term": "hello", "opts": {"mode": "hybrid", "top_k": 10}}}
{"event": "v1.find", "payload": {"term": "auth", "opts": {"scope": "viking://resources/project", "limit": 50}}}
{"event": "v1.grep", "payload": {"term": "def run", "opts": {"scope": "viking://resources/project", "limit": 50}}}
{"event": "v1.create_session", "payload": {}}
{"event": "v1.append_message", "payload": {"session_id": "...", "role": "user", "content": "hi"}}
{"event": "v1.get_session", "payload": {"session_id": "..."}}
{"event": "v1.commit_session", "payload": {"session_id": "...", "destination_uri": "viking://user/me/memories/s"}}
{"event": "v1.model_status", "payload": {}}
{"event": "v1.subscribe", "payload": {"uri": "viking://resources/project"}}
{"event": "v1.unsubscribe", "payload": {"uri": "viking://resources/project"}}
{"event": "v1.search_progress", "payload": {"term": "hello", "opts": {"mode": "keyword"}}}
Subscriptions push versioned {:context_changed, uri, kind, version} over
AgentDb.PubSub (AgentDb.subscribe/1 in-process); BEAM distribution is
explicitly deferred. traceparent may ride top-level or inside opts
(WebSocket) or as an HTTP header; missing or malformed context starts a new
trace without affecting results.
Console and trust boundary
Open /admin to import skills (User ID + folder or .tar/.tgz/.tar.gz);
it reports per-skill imported / replaced / failure reason and writes
nothing when the source is refused.
The same page is the operations console. It reports:
	Section	What it answers
	Storage	Database and WAL byte sizes; document and directory counts overall and per top-level subtree
	Cache	Entry counts and memory per ETS cache table
	Runtime	Node uptime, supervisor and process counts, BEAM memory
	Models	Per role: load state, last load duration, last latency, in-flight count, model identity, provider and remote provider health
	Queue	Per-status counts, age of the oldest pending job, failed jobs with kind, URI, attempts, and classified reason
	Index	Indexed vector rows and the number of documents the index describes
	Recent errors	Bounded, newest-first, classified reason and operation only

Every value is read-only and bounded. An unreachable remote provider is shown
as unreachable, not as loaded, and a cache that has grown reads differently
from a store whose content has.
Default no-auth daemon binds loopback only: any local process can read and
write. That fits one laptop shared by two editors and nothing else. To serve
beyond loopback, set AGENT_DB_HTTP_IP, enable Bearer auth, and keep the port
off wider networks than intended. See guides/SETUP.md and guides/agents.md
§7.
Status and observability
AgentDb.health_check()
#=> %{status: ..., checks: %{db: true, models: true}}
AgentDb.model_status()
AgentDb.queue_stats()
mix agent_db.doctor reports the same plus PubSub and inference provider.
Telemetry (agent_db.operation.stop, agent_db.job.stop, agent_db.model.stop)
and structured logs never carry URIs, content, prompts, users, or
credentials. Benchmarks: mix run bench/agent_db_bench.exs (baselines in
bench/baseline.md).


  

    Architecture

AgentDb is an embedded, offline context store for AI agents. It runs as a single Elixir/OTP application with a SQLite backend, local ML inference, and optional HTTP/MCP/WebSocket transports.
┌─────────────────────────────────────────────────────────────────┐
│                        AgentDb Application                       │
│  ┌─────────────┐  ┌─────────────┐  ┌─────────────┐              │
│  │   PubSub    │  │    Cache    │  │ Observability│              │
│  │  (Phoenix)  │  │   (ETS)     │  │   (Sink)    │              │
│  └──────┬──────┘  └──────┬──────┘  └──────┬──────┘              │
│         │                │                │                      │
│  ┌──────▼────────────────▼────────────────▼──────┐              │
│  │              Supervisor (one_for_one)          │              │
│  └──────────────────────┬────────────────────────┘              │
│                         │                                        │
│    ┌────────────────────┼────────────────────┐                  │
│    ▼                    ▼                    ▼                  │
│ ┌───────┐           ┌─────────┐          ┌─────────┐           │
│ │Storage│           │Inference│          │Transport│           │
│ │Adapter│           │Adapter  │          │Adapter  │           │
│ └───┬───┘           └────┬────┘          └────┬────┘           │
│     │                    │                    │                  │
│     ▼                    ▼                    ▼                  │
│  SQLite DB            Local Models         HTTP/MCP/WS         │
│  (Source of Truth)    (Embedding + LLM)   (Optional)           │
└─────────────────────────────────────────────────────────────────┘
Component Boundaries
1. Context Store (AgentDb.Application.Documents, AgentDb.Store)
Responsibility: Persistent URI-addressed tree with layered content (L2 full content, L0 abstract, L1 overview), keyword search, find/grep navigation, subtree removal.
Key Modules:
	AgentDb.Store.SQLite — Low-level SQLite operations (single writer connection)
	AgentDb.Store.Writer / Reader — Serialized write / concurrent read paths
	AgentDb.Store.Nodes — URI parsing, tree operations
	AgentDb.Application.Documents — Public document workflows (write, read, list, tree, rm)
	AgentDb.Cache — ETS read caches (disposable, rebuilt on restart)

Data Flow (Write Path):
AgentDb.write/3
    │
    ▼
Documents.write/3
    │
    ├──► SQLite: INSERT document + enqueue jobs + retire the
    │           URI's previous vector row (one transaction)
    │
    ├──► Cache: invalidate subtree
    │
    ├──► PubSub: broadcast :written
    │
    └──► Returns :ok (before embeddings/summaries complete)
Data Flow (Read Path):
AgentDb.read/1
    │
    ▼
Documents.read/1
    │
    ├──► Cache hit? ──Yes──► Return content
    │
    └──No
        │
        ▼
    SQLite: SELECT content
        │
        ▼
    Cache: populate + Return content
Durability Guarantees:
	SQLite is the source of truth for the node store, the memories, the sessions,
the commit bookkeeping, and the job queue; ETS caches and the vector index are
disposable
	A removal clears the authoritative stores atomically — node store, memories,
commit bookkeeping, job queue, caches
	The vector index is derived, so a removal does not clear it in the same
step. What removal does guarantee is that the URI stops being searchable
immediately, because every vector search joins back against the node store. A
row naming a removed URI is inert from the moment the removal commits, and a
standing job reclaims it afterwards. See
Vector index drift
	A write retires the URI's previous vector in the same transaction, so a
re-written document is never ranked on content it no longer has
	Full recovery of the authoritative stores from SQLite alone after restart

2. Memory System (AgentDb.Application.Memories, AgentDb.Store.Memories)
Responsibility: Typed durable facts under viking://user/{id}/memories/{type}/{name} with provenance, confidence, supersession, and candidate promotion workflow.
Types: profile, preferences, entities, events, experiences
Key Features:
	Deterministic (no model participation)
	Revision by URI (old value superseded, still inspectable)
	Candidate queue for low-confidence/duplicate memories
	Semantic search via embeddings (async, never generates summaries)

3. Inference Pipeline (AgentDb.Core.Inference, AgentDb.Adapters.Inference)
Responsibility: Local embedding and summarization models. Provider abstraction allows swapping backends.
Providers:
	AgentDb.Adapters.Inference (Local via Bumblebee/EXLA/EMLX) — Default
	AgentDb.Adapters.Inference.Ollama — Remote Ollama
	AgentDb.Adapters.Inference.OpenAICompatible — Remote OpenAI-compatible

Containment at the composition root (the runtime composition root): the runtime is
where a vector-index answer is admitted into the rest of the store, so it is
also where a failure is contained. A native engine — sqlite-vec is a loadable
extension, and any that follows will be a NIF — can raise, and a raise inside a
GenServer.call is not an error a caller can act on; it is an exit that kills
the process the operator was already relying on. Runtime.vector_search/3,
vector_put/3, and vector_stats/0 therefore convert every failure into the
store's existing error contract: an error tuple carrying a classification,
never an exception, and never a new failure class. Overload maps to the same
retryable :vector_index_unavailable the store already reports for an index it
cannot reach — never to a distinct permanent failure — and a worker that sees
it defers rather than failing. This same containment is why the boundaries test
allows a workflow to name Runtime and no other provider.
Model Roles:
	embedding — Vector embeddings for search
	llm — Summarization (abstract/overview generation)

Configuration (via AgentDb.Config):
	embedding_model / embedding_model_url
	llm_model / llm_model_url / llm_chat_template
	ml_backend — auto | exla | emlx (EMLX only on Apple Silicon)

	exla_backend — cpu | cuda | rocm

	inference_concurrency — Max concurrent inference runs
	inference_provider — :local | :ollama | :openai_compatible | custom module


Loading Behavior:
	Models download on first use (cached to model_cache_dir)
	Lazy loading with model_load_grace_ms (default 10s) timeout
	AgentDb.model_status/0 reports :loading | :ready | :failed | :idle

	Load failures don't disable the store; retry on next use

4. Background Job Queue (AgentDb.JobQueue, AgentDb.Workers)
Responsibility: Durable SQLite-backed queue for embedding generation, summarization, and vector-index reclamation.
Job Kinds:
	:embed — Generate vector embedding for a document
	:summarize_abstract — Generate L0 abstract
	:summarize_overview — Generate L1 overview
	:reclaim_vector_index — Delete index rows naming URIs the store no longer
holds. A standing job: the store schedules one at boot, not one per write,
and it is counted by kind rather than by URI because it belongs to no
subtree. An idle store defers on a cadence rather than scanning

Worker Pools (configured via job_workers, default: CPU cores):
	AgentDb.Workers.Embedding — One pool
	AgentDb.Workers.Summarization — One pool
	AgentDb.Workers.VectorReclaim — One worker, not a pool: it claims a single
global job, so a pool would be several processes contending for one row

Processing Guarantees:
	Jobs survive restart (rows in SQLite)
	Exponential backoff retry (1s, 2s, 4s... capped at 5min)
	Deferred jobs (model loading) don't consume retry budget
	Failed jobs distinguishable from deferred; attempt count preserved across restarts
	Unknown job kinds fail fast with classified reason

Job Lifecycle:
Write → enqueue_many() → pending
    │
    ▼ (Worker claims)
running → complete() → done
    │
    ├──► fail() → retry (attempts < max) → pending (backoff)
    │
    └──► fail() → attempts exhausted → failed (classified reason)
5. Sessions (AgentDb.Application.Sessions, AgentDb.Store.Sessions)
Responsibility: Append-only message lists persisted in SQLite, commit to context tree as single document.
Idempotency: Commit is idempotent per (session, destination). Re-commit of unchanged session → {:ok, :unchanged}. If destination removed, re-commit restores it.
6. Skills (AgentDb.Application.Skills, AgentDb.Skills.Source)
Responsibility: Import skill folders (with SKILL.md at root) into viking://user/{id}/skills/{name}.
Constraints:
	500 files / 5MB expanded per import
	Atomic replacement (same name = full replace)
	Refuses: unsafe paths, symlinks, non-UTF-8, missing SKILL.md, over limits

7. Data Portability (AgentDb.Application.DataTransfer)
Responsibility: Export/import tar archives (documents + caller layers, memory provenance, sessions).
Import Validation: Traversal, symlink, non-UTF-8, oversize, corrupt, newer format → refuse entire archive.
Merge Semantics: Missing created, present revised, colliding sessions skipped, nothing outside deleted. Embeddings/summaries regenerate via job queue.
8. Transport Layer (AgentDb.Core.Transport, AgentDb.Adapters.Phoenix)
Optional: Enabled via http_enabled (default true, false in test).
Surfaces:
	HTTP REST (/api/v1/*) — JSON API with Bearer auth option
	MCP Streamable HTTP (POST /mcp) — MCP tools/list/call over HTTP. The tool inventory and dispatch live in the core module AgentDb.Mcp, reached by both the HTTP edge and in-process sidecar callers; AgentDbWeb.Mcp is a compatibility shim.
	WebSocket (ws://host:port/api) — v1.* events with traceparent propagation

Authentication:
	Default: No auth, loopback bind only (127.0.0.1:6060)
	Opt-in: AGENT_DB_HTTP_AUTH=true + AGENT_DB_HTTP_AUTH_TOKENS=token1,token2
	LAN: AGENT_DB_HTTP_IP=0.0.0.0 (only with Bearer enabled)

Trust Boundary: Loopback-only default means any local process can read/write. Production beyond loopback requires Bearer auth and network isolation.
Deployment Topology
┌──────────────────────────────────────────────────────────────┐
│                    Single Node (BEAM)                         │
│                                                              │
│  ┌──────────────┐    ┌──────────────┐    ┌──────────────┐   │
│  │  HTTP/WS     │    │   Workers    │    │   Inference  │   │
│  │  (Phoenix)   │◄───│  (Embedding, │◄───│  (Bumblebee/  │   │
│  │  :6060       │    │   Summary)   │    │   EXLA/EMLX) │   │
│  └──────┬───────┘    └──────┬───────┘    └──────┬───────┘   │
│         │                   │                   │             │
│         │           ┌───────▼───────┐           │             │
│         └──────────►│   Job Queue   │◄──────────┘             │
│                     │   (SQLite)    │                         │
│                     └───────┬───────┘                         │
│                             │                                 │
│                     ┌───────▼───────┐                         │
│                     │  SQLite DB    │                         │
│                     │  (WAL mode)   │                         │
│                     └───────────────┘                         │
└──────────────────────────────────────────────────────────────┘
Single-Node Model: No BEAM clustering/distribution. PubSub is local only. Horizontal scaling not supported.
Concurrency Knobs:
| Setting | Env Var | Default | Controls |
|---------|---------|---------|----------|
| job_workers | AGENT_DB_JOB_WORKERS | CPU cores | Embedding + summarization parallelism |
| inference_concurrency | (app env only) | CPU cores | Max concurrent inference runs |
| async_writes | AGENT_DB_ASYNC_WRITES | true | Write waits for jobs or returns immediately |
Directories:
| Setting | Env Var | Default |
|---------|---------|---------|
| data_dir | AGENT_DB_DATA_DIR | ./data (holds agent_db.db) |
| model_cache_dir | AGENT_DB_MODEL_CACHE_DIR | ./models |
Spec Cross-References
	Capability Spec	Key Requirements
	context-store	URI tree, layered content, write path, keyword search, subtree removal, offline operation
	memory	Typed memories, provenance, candidates, conflicts
	vector-search	Embedding, hybrid search, index coverage
	inference-providers	Provider abstraction, local/remote, model status
	runtime-observability	Telemetry, traces, redacted logs, error taxonomy
	admin-dashboard	/admin console realtime updates, model/queue/health/status
	http-api	REST, MCP, WebSocket, auth
	agent-tooling	OpenCode/Zed MCP integration
	llm-summarization	Async L0/L1 generation with fallbacks
	data-portability	Export/import tar archives

Code Entry Points
	Component	Primary Module	Public Facade
	Documents	AgentDb.Application.Documents	AgentDb.write/3, read/1, list/1, tree/2, rm/1
	Search	AgentDb.Application.Search	AgentDb.search/2, find/2, grep/2
	Memory	AgentDb.Application.Memories	AgentDb.remember/3, recall/1, forget/1, promote_memory/1
	Sessions	AgentDb.Application.Sessions	AgentDb.create_session/0, append_message/3, commit_session/3
	Skills	AgentDb.Application.Skills	AgentDb.import_skills/2
	Data Transfer	AgentDb.Application.DataTransfer	AgentDb.export_data/2, import_data/2
	Status	AgentDb.Application.Status	AgentDb.health_check/0, model_status/0, queue_stats/0
	Job Queue	AgentDb.JobQueue	Internal (enqueue/dequeue/complete/fail)
	Inference	AgentDb.Adapters.Inference	Internal (embed/summarize/model_status)
	Cache	AgentDb.Cache	Internal (ETS read caches)
	Observability	AgentDb.Observability	recent_errors/1, operation_stats/0, timed/3
	Runtime Config	AgentDb.Config	All AGENT_DB_* env vars
	Subscriptions	AgentDb.Subscriptions	AgentDb.subscribe/1, unsubscribe/1



  

    Monitoring

Production monitoring and observability guide for AgentDb. Covers the /admin console, telemetry events, structured logs, health checks, error taxonomy, and alerting recommendations.
/admin Console (Primary Operational Interface)
The /admin console is a real-time LiveView dashboard at http://localhost:6060/admin (or your configured host/port). It subscribes to context changes via PubSub and updates without manual reload.
Console Sections
	Section	What It Shows	Source
	Storage	Database and WAL byte sizes; document/directory counts overall and per top-level subtree	AgentDb.storage_stats/0
	Cache	Entry counts and memory per ETS cache table	AgentDb.cache_stats/0
	Runtime	Node uptime, supervisor/process counts, BEAM memory	AgentDb.runtime_snapshot/0
	Models	Per role: load state (:loading/:ready/:failed/:idle), last load duration, last inference latency, in-flight count, model identity, provider, remote provider health	AgentDb.model_status/0
	Queue	Per-status counts (pending/running/done/failed), oldest pending age, failed jobs with kind, URI, attempts, classified reason	AgentDb.queue_stats/0, AgentDb.queue_detail/1
	Index	Vector index row count vs indexed documents; code index documents; Hex-doc packages locked/indexed	AgentDb.index_coverage/0
	Recent Errors	Bounded newest-first list: operation + classified reason only	AgentDb.recent_errors/1
	Memories	Memory counts per type and status; memories waiting for review; promote/reject/forget actions	AgentDb.memory_statistics/0, AgentDb.pending_memory_candidates/1

Using the Console
Quick health check: Open /admin and verify:
	Storage: DB size > 0, document count matches expectation
	Models: All roles show :ready (not :loading or :failed)
	Queue: pending count is low, failed = 0, oldest pending age is recent
	Index: Vector index available with row count ≈ document count
	Recent Errors: Empty or only expected transient errors

Diagnose queue backpressure:
	Check Queue section: high pending count + growing oldest_pending_ms
	Click failed jobs to see classified reasons (e.g., :model_load_failed, :inference_timeout)
	Check Models section: any role stuck in :loading?
	Check Runtime: BEAM memory/process count normal?

Distinguish cache growth from content growth:
	Cache section shows per-table entry counts and bytes
	Storage section shows document counts per subtree
	If BEAM memory rises but Storage document counts are flat → cache growth
	If both rise proportionally → content growth

Telemetry Events
AgentDb emits :telemetry events with bounded dimensions only — never URIs, content, prompts, users, or credentials as label values.
Event Catalog
	Event	When Emitted	Measurements	Metadata (Dimensions)
	[:agent_db, :operation, :stop]	Public operation completes (success or error)	duration_ms	operation (atom), outcome (:ok/:error), code (classified reason on failure), kind (optional), role (optional)
	[:agent_db, :job, :stop]	Background job completes (claimed → done/failed)	queue_wait_ms, execution_ms	kind (:embed/:summarize_abstract/:summarize_overview), outcome (:ok/:error/:deferred/:failed/:discarded), code (classified reason on failure)
	[:agent_db, :model, :stop]	Model load or inference completes	duration_ms	role (:embedding/:llm), outcome (:ok/:error), code (classified reason on failure)

Retrieval Pipeline Stages (Child Spans)
When OpenTelemetry is configured, each retrieval stage creates a child span:
	Stage	Span Name	Attributes
	Intent analysis	agent_db.intent	stage: :intent, mode, outcome
	Resource search	agent_db.resource_search	stage: :resource_search, mode, outcome
	Memory search	agent_db.memory_search	stage: :memory_search, mode, outcome
	Skill retrieval	agent_db.skill_retrieval	stage: :skill_retrieval, mode, outcome
	Embedding	agent_db.embedding	stage: :embedding, mode, outcome
	Reranking	agent_db.rerank	stage: :rerank, mode, outcome
	Context assembly	agent_db.assembly	stage: :assembly, mode, outcome
	LLM call	agent_db.llm_call	stage: :llm_call, mode, outcome

Bounded Dimensions Rule: All events/spans carry only stage, mode, outcome, duration. Never URIs, content, prompts, users, credentials.
Consuming Telemetry (Prometheus/Grafana Example)
# In your application startup
:telemetry.attach_many("my-metrics", [
  [:agent_db, :operation, :stop],
  [:agent_db, :job, :stop],
  [:agent_db, :model, :stop]
], &MyMetrics.handle_event/4, %{})
defmodule MyMetrics do
  def handle_event([:agent_db, :operation, :stop], %{duration_ms: duration}, %{operation: op, outcome: outcome}, _config) do
    Prometheus.Histogram.observe(:agent_db_operation_duration, duration, labels: [operation: op, outcome: outcome])
  end

  def handle_event([:agent_db, :job, :stop], %{queue_wait_ms: wait, execution_ms: exec}, %{kind: kind, outcome: outcome}, _config) do
    Prometheus.Histogram.observe(:agent_db_job_queue_wait, wait, labels: [kind: kind, outcome: outcome])
    Prometheus.Histogram.observe(:agent_db_job_execution, exec, labels: [kind: kind, outcome: outcome])
  end

  def handle_event([:agent_db, :model, :stop], %{duration_ms: duration}, %{role: role, outcome: outcome}, _config) do
    Prometheus.Histogram.observe(:agent_db_model_duration, duration, labels: [role: role, outcome: outcome])
  end
end
Dashboard Recommendations:
	Operation latency by operation + outcome (p50, p95, p99)
	Job queue wait vs execution by kind + outcome
	Model inference latency by role + outcome
	Error rate by operation + outcome

Sink Statistics Surface
The store keeps a bounded in-memory summary of everything it has measured, exposed through AgentDb.operation_stats/0 (and AgentDb.Observability.operation_stats/0):
	Counts per {family, dimension} and outcome, so each operation, job kind, and model role reports how many times it succeeded, failed, was deferred, was discarded, or errored.
	Latency percentiles (p50, p95, p99, min, max) over a fixed-length ring of duration samples, retained for successes as well as failures, so a slow-but-successful path is visible.
	Error rate per {family, dimension}: failures divided by total observations.
	Recent failures (AgentDb.recent_errors/1): a bounded newest-first ring of {family, operation, role, reason, duration_ms, at}, where reason is the classified code.

The rings are bounded: at most AgentDb.Observability.Sink.max_latency_samples/0 (100) duration samples per tracked operation, and at most AgentDb.Observability.Sink.max_tracked_operations/0 (64) distinct operations. When the operation bound is exceeded the oldest tracked operation -- counters, samples, and recent failures included -- is dropped, so a store that runs for months keeps a fixed diagnostic footprint. Recent failures are capped at AgentDb.Observability.Sink.max_errors/0 (50).
Structured Logs
All operational failures and background-job state transitions are logged as structured events via Logger with the agent_db metadata key.
Log Fields
	Field	Description	Example
	component	Subsystem that logged	"ModelManager", "JobWorker", "Storage"
	operation	Operation kind	:embed, :summarize_abstract, :write, :search
	kind	Job/operation subtype	:embed, :summarize_overview
	role	Model role	:embedding, :llm
	outcome	:ok, :error, :deferred, :failed, or :discarded	:error
	reason	Classified error code (see Error Taxonomy)	:model_load_failed, :download_failed
	code	Classified error code on the measurement (see Error Taxonomy)	:model_load_failed, :download_failed
	trace_id	W3C traceparent trace_id (if available)	"4bf92f3577b34da6a3ce929d0e0e4736"
	job_id	Background job ID (if applicable)	12345

Redaction Guarantees: Logs never contain document content, model prompts, authentication tokens, credentials, or unredacted secret-bearing URLs. URLs with credentials are redacted via Observability.redact_url/1.
Log Aggregation Example (JSON)
{
  "timestamp": "2026-01-15T10:30:45.123Z",
  "level": "error",
  "logger": "agent_db",
  "message": "agent_db",
  "metadata": {
    "component": "ModelManager",
    "operation": "embed",
    "kind": "embedding",
    "outcome": "error",
    "reason": "model_load_failed",
    "trace_id": "4bf92f3577b34da6a3ce929d0e0e4736"
  }
}
Health Checks
Programmatic Health Checks
# Full health check (for orchestration liveness/readiness probes)
AgentDb.health_check()
# => %{status: "ok" | "degraded", checks: %{db: true, models: true}}

# Model status detail (includes loading state)
AgentDb.model_status()
# => %{
#      embedding: %{state: :ready, last_load_ms: 1200, last_latency_ms: 45, ...},
#      llm: %{state: :loading, ...}
#    }

# Queue depth and backlog (counts per status present — a status with no rows is absent)
AgentDb.queue_stats()
# => %{pending: 5, running: 2, done: 150, failed: 0}

# Detailed queue (oldest pending age + failed jobs)
AgentDb.queue_detail(20)
# => %{oldest_pending_ms: 45000, failed: [%{kind: :embed, uri: "...", attempts: 3, last_error: :model_load_failed, failed_at: ...}]}
CLI Health Check
# Human-readable
mix agent_db.doctor

# JSON for automation
mix agent_db.doctor --json
# => {"db":true,"status":"ok","provider":"local","queue":{"done":150,"failed":0},"pubsub":true}

Exit Codes: 0 = healthy/degraded, non-zero = database unreachable only.
Recommended Alert Thresholds
	Metric	Warning	Critical	Source
	health_check.checks.db	—	false	mix agent_db.doctor --json
	health_check.checks.models	—	false	mix agent_db.doctor --json
	model_status.embedding.state	:loading > 60s	:failed	AgentDb.model_status/0
	model_status.llm.state	:loading > 60s	:failed	AgentDb.model_status/0
	queue_stats.pending	> 100	> 500	AgentDb.queue_stats/0
	queue_detail.oldest_pending_ms	> 60_000	> 300_000	AgentDb.queue_detail/1
	queue_stats.failed	> 0	> 10	AgentDb.queue_stats/0
	index_coverage.vector.available	—	false	AgentDb.index_coverage/0

Error Taxonomy (Shared Across All Transports)
Every error response on every transport includes a code from this bounded taxonomy. Operators can alert on codes without parsing messages.
Error Code Categories
	Category	Codes	HTTP Status	Retryable
	Missing	not_found, no_memory, assertion_not_found	404	No
	Caller Error	invalid_mode, invalid_uri, invalid_query, invalid_limit, invalid_document, invalid_memory, invalid_memory_type, invalid_session, invalid_user_id, invalid_scope, invalid_json, invalid_argument, invalid_payload, invalid_group, not_a_memory_uri, is_root, missing_argument, unknown_event, unknown_tool, unsafe_path, unsupported_entry, unexpected_entry, empty	422	No
	Auth	unauthorized	401	No
	Rate Limit	rate_limited	429	Yes (backoff)
	Payload Too Large	too_large, too_big, too_many_entries	413	No
	Retryable Unavailable	model_loading, background_jobs_pending, vector_index_unavailable, storage_busy	503	Yes
	Server Failure	inference_failed, inference_timeout, model_load_failed, download_failed, model_not_found, background_jobs_failed, hybrid_leg_timeout, hybrid_leg_failed, error	500	Depends

Transport Mapping
	Transport	Error Shape	Code Field
	Elixir API	{:error, reason}	Observability.error_code(reason)
	CLI	stderr JSON/text	Observability.error_code(reason)
	MCP	{"jsonrpc":"2.0","error":{"code":...,"message":...,"data":{"reason":"..."}}}	data.reason
	WebSocket	{"event":"v1.*","payload":{"error":true,"reason":...,"code":...}}	code
	HTTP REST	{"error":...,"code":...}	code
	Structured Log	Logger.metadata	reason field
	Telemetry	:telemetry metadata	outcome: :error, operation

Alerting on Error Codes
Error codes ride in logs and transport responses. The telemetry metrics carry
only the bounded dimensions (operation, kind, role, outcome) — no
code label — so alert on outcomes from metrics and on codes from logs.
# Metric side: inference failing at the model layer (role is a real label)
increase(agent_db_model_total{outcome="error",role="embedding"}[5m]) > 0

# Metric side: failed background jobs accumulating
increase(agent_db_job_total{outcome="error"}[5m]) > 10
# Log side: the classified `reason` is the same code every transport returns
{app="agent_db", level="error"} | json | reason="model_load_failed"
Provider availability is a health state, not a metric. Poll
AgentDb.model_status/0 — the same state the console's model panel shows —
and alert when the provider reports :unreachable or :unauthorized.
Trace Correlation
All operations propagate W3C traceparent headers:
	HTTP: traceparent header
	WebSocket: Top-level traceparent field or inside opts.traceparent
	MCP: Inside opts.trace_context or HTTP header
	Background Jobs: Trace context retained from enqueueing operation

Use trace_id in logs/telemetry to correlate a request across transports and into background job execution.
Verification Commands
# Full health check (JSON)
mix agent_db.doctor --json

# Model status
elixir -e "Application.ensure_all_started(:agent_db); IO.inspect(AgentDb.model_status())"

# Queue stats
elixir -e "Application.ensure_all_started(:agent_db); IO.inspect(AgentDb.queue_stats())"

# Queue detail (failed jobs)
elixir -e "Application.ensure_all_started(:agent_db); IO.inspect(AgentDb.queue_detail(20))"

# Storage stats
elixir -e "Application.ensure_all_started(:agent_db); IO.inspect(AgentDb.storage_stats())"

# Cache stats
elixir -e "Application.ensure_all_started(:agent_db); IO.inspect(AgentDb.cache_stats())"

# Index coverage
elixir -e "Application.ensure_all_started(:agent_db); IO.inspect(AgentDb.index_coverage())"

# Recent errors
elixir -e "Application.ensure_all_started(:agent_db); IO.inspect(AgentDb.recent_errors(20))"



  

    API Reference

Complete reference for AgentDb's four public interfaces: the Elixir AgentDb
module, the mix agent_db.* CLI, MCP tools over Streamable HTTP, and WebSocket
v1.* events. Each section is written against its source of truth so it can
be checked, not taken on faith:
	Interface	Source of truth
	Elixir API	lib/agent_db/agent_db.ex — rendered at hexdocs.pm/agent_db
	CLI	lib/mix/tasks/ — each task's @switches
	MCP	AgentDbWeb.Mcp.tools/0 in lib/agent_db_web/mcp.ex
	WebSocket	handle_in clauses in lib/agent_db_web/channel.ex

The generated documentation is the API reference for the Elixir module — this
guide maps entry points to it instead of copying signatures, which would go
stale the moment the code moves. Generate it locally with mix docs.
1. Elixir API (AgentDb module)
Start the application once, then every call below is available:
{:ok, _} = Application.ensure_all_started(:agent_db). Links go to the
versioned generated docs; local mix docs output matches them.
Tree operations
	Entry point	What it does	Docs
	AgentDb.write/3	Writes a document, creating missing parents; acknowledges before embedding/summarization	link
	AgentDb.read/1	Reads L2 content, falling back through generated layers	link
	AgentDb.abstract/1	Reads the L0 abstract layer	link
	AgentDb.overview/1	Reads the L1 overview layer	link
	AgentDb.stored_layers/1	Which layers exist for a URI	link
	AgentDb.layers/1	Reads all three layers (L0, L1, L2) in one call, each with source and character count	link
	AgentDb.list/1	Direct children of a URI	link
	AgentDb.tree/2	Depth-limited tree projection	link
	AgentDb.rm/1	Removes the subtree at a URI	link
	AgentDb.find/2	Literal URI-path discovery with scope:	link
	AgentDb.grep/2	Literal L2 line matches with excerpts	link
	AgentDb.list_all_documents/2	Paged listing of the whole tree	link

Search
	Entry point	What it does	Docs
	AgentDb.search/2	Keyword, vector, or hybrid search; mode:, scope:, top_k:, hybrid_weights:, fields: options	link

fields: selects which per-result fields are returned: :uri (always
required — a result without its URI cannot be fetched), :content,
:abstract, :overview, :score. Omitted returns all of them, so an
existing caller sees the same result set as before. An unknown name, an empty
list, or a selection without :uri is {:error, {:invalid_fields, value}}
rather than a substituted answer, and the projection reaches the statement
that reads the rows — a caller selecting :abstract does not pay to read
document content it cannot receive.
# URIs and abstracts only, for deciding which documents to read
{:ok, results} = AgentDb.search("vector index", mode: :hybrid, fields: [:uri, :abstract, :score])
Memory
	Entry point	What it does	Docs
	AgentDb.remember/3	Stores a durable fact with confidence:, importance:, candidate:, source:; document, assertion, and embedding job land as one outcome	link
	AgentDb.recall/1	Decay-aware recall with include_superseded:; each entry reports its own type, and a malformed URI is {:error, :invalid_uri} rather than a raise	link
	AgentDb.forget/1	Removes a memory	link
	AgentDb.promote_memory/1	Promotes a candidate to durable, carrying its value through the URI's document	link
	AgentDb.reject_memory_candidate/1	Rejects a candidate	link
	AgentDb.pending_memory_candidates/1	Candidates awaiting promotion	link
	AgentDb.memory_conflicts/1	Read-only conflict surfacing	link
	AgentDb.memory_types/0	The valid memory types	link
	AgentDb.default_confidence/0	Default confidence for new memories	link

Sessions
	Entry point	What it does	Docs
	AgentDb.create_session/0	Creates an append-only session	link
	AgentDb.append_message/3	Appends a message	link
	AgentDb.get_session/1	Reads every message, in order	link
	AgentDb.commit_session/3	Commits a session into the tree	link

Agent Skills
	Entry point	What it does	Docs
	AgentDb.import_skills/2	Imports a skill folder or tar archive	link
	AgentDb.list_skills/1	Lists imported skills	link
	AgentDb.set_enabled/2	Enables/disables one skill	link
	AgentDb.set_group/2	Sets one skill's group	link
	AgentDb.bulk_set_enabled/2	Bulk enable/disable	link
	AgentDb.bulk_set_group/2	Bulk group assignment	link
	AgentDb.skill_import_limits/0	Bounded import limits	link
	AgentDb.skill_import_error_message/1	Human message for an import refusal	link

Data portability
	Entry point	What it does	Docs
	AgentDb.export_data/2	Exports store data to a tar archive	link
	AgentDb.import_data/2	Imports an exported archive	link
	AgentDb.data_transfer_limits/0	Bounded transfer limits	link
	AgentDb.export_data_error_message/1	Human message for a transfer failure	link

Vector index
	Entry point	What it does	Docs
	AgentDb.index_coverage/0	Embedding coverage of the tree	link
	AgentDb.backfill_vector_index/0	Re-embeds stale rows in the background	link
	AgentDb.prune_vector_index/1	Drops stale vector rows	link

Status, observability, and subscriptions
	Entry point	What it does	Docs
	AgentDb.health_check/0	Aggregate readiness for orchestration probes	link
	AgentDb.model_status/0	Per-role model state, latency, provider health	link
	AgentDb.queue_stats/0	Queue depth by state	link
	AgentDb.queue_detail/1	Oldest pending age + failed jobs with classified reasons	link
	AgentDb.operation_stats/0	Operation counters by outcome	link
	AgentDb.cache_stats/0	Cache sizes	link
	AgentDb.storage_stats/0	Storage footprint and tree composition	link
	AgentDb.recent_errors/1	Bounded recent operational errors	link
	AgentDb.runtime_snapshot/0	Read-only BEAM runtime snapshot (bounded, redacted)	link
	AgentDb.subscribe/1	Subscribes a process to {:context_changed, uri, kind, version}	link
	AgentDb.unsubscribe/1	Unsubscribes	link

Full signatures, option types with defaults, and every success/error return
shape live in the generated docs (hexdocs link per row, or mix docs).
2. CLI (mix agent_db.*)
Every task takes --json (machine-readable stdout) and --no-compile
(skips the app start). Without --json, output is human text. Failures write
to stderr and exit non-zero; exit code 0 means success.
	Task	Purpose	Switches
	mix agent_db.read	Reads a document's full content (L2)	--json, --no-compile
	mix agent_db.abstract	Reads a document's L0 abstract only	--json, --no-compile
	mix agent_db.overview	Reads a document's L1 overview only	--json, --no-compile
	mix agent_db.search	Searches the context tree	--mode, --scope, --top-k, --json, --no-compile
	mix agent_db.find	Discovers paths by literal substring	--scope, --limit, --json, --no-compile
	mix agent_db.grep	Searches document content by literal substring	--scope, --limit, --json, --no-compile
	mix agent_db.tree	Shows the context tree	--depth, --json, --no-compile
	mix agent_db.recall	Reads memories back	--type, --term, --include-superseded, --json, --no-compile
	mix agent_db.index	Indexes Elixir sources into the context tree	--project, --dir, --json, --no-compile
	mix agent_db.import_skills	Imports Agent Skills from a folder or a tar archive	--user, --json, --no-compile
	mix agent_db.export_data	Exports store data to a tar archive	--scope, --json, --no-compile
	mix agent_db.import_data	Imports store data from a tar archive	--json, --no-compile
	mix agent_db.doctor	Checks store health and configuration	--json, --no-compile
	mix agent_db.seed	Seeds a deterministic demo dataset (dev/test only)	--prefix, --force, --clean, --allow-prod, --json, --no-compile

3. MCP tools (Streamable HTTP at POST /mcp)
The tool set is AgentDbWeb.Mcp.tools/0 — 19 tools. Requests are JSON-RPC
2.0 (tools/call with {"name": ..., "arguments": {...}}).
	Tool	Request arguments (required in bold)	Description
	context_read	uri	Reads a document's full content (L2)
	context_abstract	uri	Reads a document's L0 abstract only
	context_overview	uri	Reads a document's L1 overview only
	context_layers	uri	Reads L0, L1, and L2 together, each with its text, source (stored or fallback), and character count
	context_write	uri, content	Writes a document, creating missing parents
	context_rm	uri	Removes the subtree at a URI
	context_list	uri	Lists the direct children of a URI
	context_tree	uri, depth	Depth-limited projection of the tree
	context_search	term, mode, scope, top_k, fields	Searches by keyword, vector, or hybrid; fields selects which per-result fields to return
	context_find	term, scope, limit	Discovers paths by literal substring
	context_grep	term, scope, limit	Inspects L2 content lines by literal substring
	memory_recall	uri, type, term, include_superseded	Reads memories back by URI, type, or term
	memory_remember	uri, value, confidence, source	Records a durable fact as a memory
	memory_forget	uri	Removes a memory and its provenance
	session_create	—	Creates a session and returns its id
	session_append	session_id, role, content	Appends a message to a session
	session_get	session_id	Returns every message of a session, in order
	session_commit	session_id, destination_uri	Commits a session into the tree at a URI
	store_health	—	Store health, model status, and queue depth

Success response — a JSON-RPC result whose content is the data as JSON:
{"jsonrpc":"2.0","id":1,"result":{"content":[{"type":"text","text":"{\"content\":\"...\"}"}]}}
Error response — a JSON-RPC error; the bounded code rides in
data.reason. A model that is still loading is signalled distinctly as
-32001; every other failure is -32000 with the classified code:
{"jsonrpc":"2.0","id":1,"error":{"code":-32000,"message":"...","data":{"reason":"model_loading"}}}
Confirm the live tool list with tools/list (what tools/install.sh --check
asserts against context_read). With Bearer auth enabled, send the token as
Authorization: Bearer <token>.
3.1 Local (sidecar) invocation
When AgentDb is embedded as a sidecar in a host Elixir application, the same
tool inventory is reachable in-process through AgentDb.Mcp, without JSON-RPC
or HTTP:
# Discover the inventory
tools = AgentDb.Mcp.tools()

# Invoke a tool directly
{:ok, %{"uri" => uri, "content" => content}} =
  AgentDb.Mcp.call_tool("context_read", %{"uri" => uri})

# Or speak JSON-RPC locally
AgentDb.Mcp.handle_request(%{"jsonrpc" => "2.0", "id" => 1, "method" => "tools/list"}, [])
AgentDb.Mcp.call_tool/3 returns {:ok, term()} or {:error, reason}. A tool
deferred only because a model is still loading returns {:error, :model_loading}.
AgentDbWeb.Mcp remains available as a compatibility shim delegating to
AgentDb.Mcp.
4. WebSocket events (Phoenix Channel /api)
Events are {"event": "v1.*", "payload": {...}}. The reply is
{:ok, <payload>} on success and
{:error, %{reason: <message>, code: <classified code>}} on failure. :ok-only
operations reply {:ok, %{status: "ok"}}.
	Event	Payload	Reply payload
	v1.write	uri, content (+ opts: async, abstract, overview)	write result
	v1.read	uri	content
	v1.abstract	uri	abstract
	v1.overview	uri	overview
	v1.list	uri	names
	v1.tree	uri, depth (default 2)	tree
	v1.rm	uri	:ok
	v1.search	term + mode/scope/top_k/hybrid_weights in opts	results
	v1.find	term, scope, limit	results
	v1.grep	term, scope, limit	results
	v1.remember	uri, value (+ confidence, importance, type, source)	memory result
	v1.recall	uri/type/term (+ include_superseded)	memories
	v1.forget	uri	:ok
	v1.create_session	—	session_id
	v1.get_session	session_id	messages
	v1.subscribe	uri	:ok
	v1.unsubscribe	uri	:ok
	v1.search_progress	term (as v1.search)	results + progress events
	v1.model_status	—	model status
	v1.health	—	health check

Pushed events (server-to-client only): v1.append_message and
v1.commit_session are responses to their matching operations, and
v1.context_changed ({uri, kind, version}) is the subscription push.
Subscriptions are per-connection and do not survive a reconnect —
re-subscribe after every reconnect.
Trace correlation: a traceparent is accepted as an HTTP header, at the
payload's top level, or inside opts (W3C format).
5. Error code catalog
One bounded taxonomy classifies every failure on every transport. The source
is AgentDb.Observability (classify_reason/1, the caller-error tags, and
the http_status/1 mapping); each code also appears as the log reason and
in transport error payloads.
	Category	Codes	HTTP
	Missing	not_found, no_memory, assertion_not_found	404
	Authorization	unauthorized	401
	Retryable unavailability	model_loading, background_jobs_pending, vector_index_unavailable, storage_busy	503
	Size limits	too_large, too_big, too_many_entries	413
	Rate limiting	rate_limited	429
	Caller errors	invalid_mode, invalid_uri, invalid_query, invalid_limit, invalid_document, invalid_memory, invalid_memory_type, invalid_session, invalid_user_id, invalid_scope, invalid_json, invalid_argument, invalid_payload, invalid_group, not_a_memory_uri, is_root, missing_argument, unknown_event, unknown_tool, unsafe_path, unsupported_entry, unexpected_entry, empty	422
	Model and inference	model_not_found, model_load_failed, download_failed, inference_failed, inference_timeout, hybrid_leg_timeout, hybrid_leg_failed, embeddings_unavailable, no_provider_url, background_jobs_failed	500
	Fallback	error (anything unrecognised)	500

Any tagged reason ({tag, detail}) classifies to its tag, so the set grows
only by reusing or extending these codes — never free-form text.
Where the code appears per transport: Elixir — classify with
Observability.error_code(reason); CLI — stderr message; MCP —
error.data.reason (with -32001 for model_loading); WebSocket —
error.code in the reply payload.
For the operational side (alerting, log interpretation, symptom-driven
diagnosis) see MONITORING.md and
TROUBLESHOOTING.md.


  

    Troubleshooting

Symptom-first diagnostics. Find the symptom, run the diagnostic command,
compare against the expected healthy output, and apply the resolution. For
alerting and dashboards see MONITORING.md; for the full API
surface see API-REFERENCE.md.
Symptom Index
	Symptom	Go to
	Daemon won't start	1. Daemon won't start
	Model fails to load	2. Model fails to load
	Search returns model_loading	3. Search returns model_loading
	Queue grows without draining	4. Queue grows without draining
	High inference latency	5. High inference latency
	Authentication rejected	6. Authentication rejected
	WSL2 daemon unreachable from Windows	7. WSL2 daemon unreachable from windows
	Admin console shows errors	8. Admin console shows errors
	Export/import fails	9. Export/import fails

1. Daemon won't start
Diagnose:
mix agent_db.doctor --json

Healthy:
{"db":true,"status":"ok","provider":"local","queue":{"done":150,"failed":0},"pubsub":true}
db false (the task exits non-zero with Database unreachable) — the store
directory is missing or not writable. Resolve: point AGENT_DB_DATA_DIR
at a writable directory and re-run. status degraded or a models-related
warning does not stop the daemon — it degrades to no-model behavior, so treat
those separately (symptoms 2 and 3).
2. Model fails to load
Log signature: component: "ModelManager", reason: "download_failed" or
reason: "model_load_failed".
Diagnose:
AgentDb.model_status()
# healthy: %{embedding: %{state: :ready, ...}, llm: %{state: :ready, ...}}
# unhealthy: %{embedding: %{state: :loading, ...}} (stuck) or %{state: :failed}
Resolve, in order:
	Truncated cache — the most common cause: an interrupted download left
a partial file. Delete the truncated cache file for the model and let it
re-download (SETUP.md documents the model directory layout and
pre-placement).
	Backend mismatch on Apple Silicon — the EXLA backend must match the
chip. Re-check the backend selection from SETUP.md.
	Disk space — a full volume fails mid-download; free space and retry.
	Remote provider unreachable — model_status/0 reports the provider's
health state; :unreachable means the endpoint did not answer, check the
base URL and network. :unauthorized means the token was refused.

3. Search returns model_loading
The embedding model is still loading; vector and hybrid search wait for it
(:keyword mode works without a model).
Diagnose: AgentDb.model_status() — any role in :loading explains the
error. Logs show reason: "model_loading".
Resolve: wait for the load (check last_load_ms after it succeeds). If a
role stays :loading for minutes, treat it as symptom 2. Keyword search and
find/grep stay available while a model loads — no action needed if the
caller can retry.
4. Queue grows without draining
Diagnose:
AgentDb.queue_stats()
# healthy: counts per status present, e.g. %{pending: 0, running: 0, done: 150, failed: 0}
# (a status with no rows is absent from the map; a queue that cannot be read reports %{})

AgentDb.queue_detail(20)
# watch oldest_pending_ms (nil when nothing is pending) and the failed list
# with classified last_error reasons
mix agent_db.doctor   # reports db, status, provider, queue, and pubsub

Resolve, in order:
	Model loading — embedding/summarization jobs cannot finish without a
model; resolve symptom 2 first.
	Throughput too low — raise the worker count (job_workers in the
application config) and restart.
	Failed jobs — read the classified last_error per failed job in
queue_detail/1 (e.g. inference_timeout — check symptom 5) and clear or
retry as appropriate.

5. High inference latency
Diagnose: model_status/0 reports last_latency_ms per role;
queue_detail/1 reports pending age; telemetry carries
[:agent_db, :model, :stop] durations by role.
Resolve, in order:
	A role in :loading blocks inference — resolve symptom 2.
	A long queue (symptom 4) delays every job downstream.
	A remote provider adds network round-trips — model_status/0 shows the
provider's health; inference_timeout in logs means the provider exceeded
the request deadline. Switch to the local provider or raise the timeout.
	Sustained load: check queue_stats running depth; if workers are all busy,
raise job_workers.

6. Authentication rejected
The daemon returns 401 when auth is on and the token is missing or wrong.
Logs carry reason: "unauthorized".
Diagnose: confirm whether auth is enabled and which token you sent:
# from inside the daemon host: the listener and auth settings
mix agent_db.doctor

Resolve: with AGENT_DB_HTTP_AUTH=true, the client must send
Authorization: Bearer <token> with a token from
AGENT_DB_HTTP_AUTH_TOKENS. The default (auth off) binds loopback only, so
a non-loopback client gets refused regardless of token.
7. WSL2 daemon unreachable from Windows
Run the daemon and the installer inside WSL2, and point Windows editors
at http://localhost:6060/mcp.
Diagnose:
# from PowerShell
wsl bash tools/install.sh --check
wsl bash -c "curl localhost:6060/api/v1/health"

Resolve, in order:
	Installer refuses to run natively — tools/install.ps1 refuses native
execution on purpose: native Windows has no supported EXLA path, so a
native install would look done while inference cannot work. Run it inside
WSL.
	Windows firewall — allow the port (6060 by default) or reach the
daemon through WSL's forwarded localhost.
	Daemon bound inside WSL only — start the daemon inside WSL2 and verify
from Windows with the curl check above.

8. Admin console shows errors
The console renders the same data as the health functions.
Diagnose:
AgentDb.recent_errors(20)
# bounded list of recent operational errors with their classified codes
Match the code against the API-REFERENCE error catalog
and jump to the matching symptom above. Console panels that stay empty with
the daemon up are usually the listener question (symptom 6/7).
9. Export/import fails
Diagnose: the failure reason from AgentDb.export_data/2 /
AgentDb.import_data/2, classified with
AgentDb.export_data_error_message/1; limits are AgentDb.data_transfer_limits/0.
Resolve, in order:
	Over a limit (entry count or size) — the bounds are in
data_transfer_limits/0; split the transfer or narrow the scope:.
	Permission or disk — the destination path must be writable with free
space.
	Corrupt archive — a partially written export; re-export.

Reading the Logs
All operational failures log structured fields (never content, prompts, URIs,
or credentials):
	Field	Meaning
	component	Subsystem that logged ("ModelManager", "JobWorker", "Storage")
	operation	What was attempted (:embed, :summarize_abstract, :write, :search)
	kind	Subtype of the operation or job
	role	Model role (:embedding, :llm)
	outcome	:ok or :error
	reason	The classified error code — the same tag as the transport's error code
	trace_id / span_id	W3C trace correlation
	job_id	Background job identity

Pattern: an outcome: :error line's reason names the failure mode and maps
1:1 to the error catalog, so reason: "model_load_failed" is symptom 2 and
reason: "inference_timeout" is symptom 5.


  

    Agent setup: OpenCode and Zed

AgentDb runs one shared daemon both editors talk to over MCP Streamable HTTP:
	Default URL: http://127.0.0.1:6060/mcp (port from AGENT_DB_HTTP_PORT, default 6060)
	Default auth: none on loopback. Opt-in Bearer via AGENT_DB_HTTP_AUTH=true plus tokens in AGENT_DB_HTTP_AUTH_TOKENS.
	CLI fallback: mix agent_db.* tasks with --json for machine-readable output.

1. Start the daemon
iex -S mix

With auth:
AGENT_DB_HTTP_AUTH=true AGENT_DB_HTTP_AUTH_TOKENS=<token> iex -S mix

Check it:
tools/install.sh --check
mix agent_db.doctor

2. OpenCode
Paste into opencode.jsonc (default, no auth):
{
  "mcp": {
    "servers": {
      "agent-db": {
        "type": "remote",
        "url": "http://127.0.0.1:6060/mcp"
      }
    }
  }
}
Bearer opt-in variant:
{
  "mcp": {
    "servers": {
      "agent-db": {
        "type": "remote",
        "url": "http://127.0.0.1:6060/mcp",
        "oauth": false,
        "headers": {
          "Authorization": "Bearer <token>"
        }
      }
    }
  }
}
3. Zed
Paste into settings.json under context_servers (default, no auth):
{
  "context_servers": {
    "agent-db": {
      "url": "http://127.0.0.1:6060/mcp"
    }
  }
}
Bearer opt-in variant:
{
  "context_servers": {
    "agent-db": {
      "url": "http://127.0.0.1:6060/mcp",
      "headers": {
        "Authorization": "Bearer <token>"
      }
    }
  }
}
Check the green indicator next to the server in Settings → AI → MCP Servers.
Shapes differ: OpenCode local servers use "command": [...] (one array)
while Zed uses "command": "..." plus a separate "args": [...].
One local snippet cannot serve both editors verbatim; the remote URL shape
above is shared.

4. Windows (WSL2)
Run the daemon and installer inside WSL2; point Windows editors at
http://localhost:6060/mcp. From PowerShell:
wsl bash tools/install.sh --check
tools/install.ps1 refuses native execution on purpose: native Windows has
no supported EXLA path, so a native install would look done while inference
cannot work.
5. CLI fallback
mix agent_db.read "viking://resources/myapp/readme.md" --json
mix agent_db.abstract "viking://resources/myapp/readme.md" --json
mix agent_db.overview "viking://resources/myapp/readme.md" --json
mix agent_db.search "authentication" --mode hybrid --json
mix agent_db.find "auth" --scope viking://resources/myapp --json
mix agent_db.grep "def run" --scope viking://resources/myapp --json
mix agent_db.recall --type preferences --json
mix agent_db.tree viking://resources/myapp --depth 2 --json
mix agent_db.doctor --json

Without --json the same tasks print human-readable text. Failures exit
non-zero.
6. Tools
	MCP tool	Facade
	context_read, context_write, context_rm	read, write, rm
	context_abstract, context_overview, context_layers	abstract, overview, layers
	context_list, context_tree	list, tree
	context_search, context_find, context_grep	search, find, grep
	memory_recall, memory_remember, memory_forget	recall, remember, forget
	memory_candidates, memory_promote, memory_reject	pending_memory_candidates, promote_memory, reject_memory_candidate
	session_create, session_append, session_get, session_commit	create_session, append_message, get_session, commit_session
	store_health	health_check + model_status + queue_stats

Read context_abstract or context_overview before context_read, and
context_layers for all three at once — the L0/L1 the store keeps so you can
decide whether a document is worth paying for. context_search takes fields
when you want URIs and abstracts only, without the document bodies.
Errors are JSON ({"code": ..., "message": "..."}). A model_loading
message means retry later; anything else names the cause. The session stays
usable after an error.
7. Trust boundary
The default no-auth daemon binds loopback only: any local process can read
and write. That fits one laptop shared by your two editors and nothing
else. To serve beyond loopback, set AGENT_DB_HTTP_IP, enable Bearer auth,
and keep the port off wider networks than intended.


  

    Publishing to Hex

This guide describes how to cut and publish a release of AgentDb to
hex.pm. The CI workflow (.github/workflows/publish.yml)
automates the publish step once a version tag is pushed.
Prerequisites
	A Hex account with publish rights to the agent_db package.
	For local publishing: run mix hex.user auth once.
	For CI: configure trusted publishing (OIDC) or set the HEX_API_KEY secret.

Steps
	Bump the version in mix.exs (@version) and update CHANGELOG/release notes.
	Verify locally:mix format --check-formatted
mix compile --warnings-as-errors
mix test
mix lint
mix hex.build
mix run --no-start tools/verify_package.exs
mix docs


	Commit and tag:git commit -am "Release v0.1.1"
git tag v0.1.1
git push origin main --tags


	CI publishes the package and documentation once verification passes.

Reverting a release
A publication can be reverted within the allowed window:
mix hex.publish --revert 0.1.1

Versioning
Follow semantic versioning. While the major version is 0, breaking changes
increment the minor version (e.g. 0.1.0 -> 0.2.0).


  

    
AgentDb.Application.DataTransfer.Manifest 
    



      
The on-the-wire shape of a transfer archive: its members, its manifest, and
the validation every entry must pass.
A transfer archive is four JSON members -- manifest.json plus the documents,
memories, and sessions it carries -- and this module is everything about those
bytes that is not the container itself. Encoding a payload into members and
turning read members back into a validated payload are the same question asked
in two directions, and both belong here rather than in the workflow that walks
the store.
Two rules run through all of it:
	Nothing is written until everything is accepted. Every function returns
either a value or a reason for refusing the whole archive, so a caller that
writes only on success leaves the store untouched.
	The bounds are passed in, not declared here. The transfer module's
limits/0 is where they are defined and documented; this module is handed
them, so the format cannot drift from the transfer that uses it.

AgentDb.Archive owns the container this content is packed into, in both
directions. The transfer module owns the walk over the store and the writes
that restore it.

      


      
        Summary


  
    Types
  


    
      
        limits()

      


        The bounds one transfer accepts: entries, and expanded bytes.



    





  
    Functions
  


    
      
        check_bytes(docs_json, mems_json, sess_json, limits)

      


        Refuses encoded members larger than the transfer's byte bound.



    


    
      
        check_counts(documents, memories, sessions, limits)

      


        Refuses a payload holding more entries than the transfer accepts.



    


    
      
        check_members(members, limits)

      


        Refuses an archive holding more members than the bound allows, a name twice, a
name that is not one of the four, or a name that escapes the archive root.



    


    
      
        check_size(bytes, limits)

      


        Refuses a binary larger than the transfer's byte bound.



    


    
      
        decode(members)

      


        Decodes the members into terms.



    


    
      
        encode(scope, documents, memories, sessions, docs_json, mems_json, sess_json)

      


        The manifest: format version, the scope the export covered, when it ran, what
it carried, and a checksum per member.



    


    
      
        encode_payload(documents, memories, sessions)

      


        Encodes the three collections as the JSON members an archive carries.



    


    
      
        format_version()

      


        The format version this module writes, and the only one it reads.



    


    
      
        members(manifest_json, documents_json, memories_json, sessions_json)

      


        The archive's members, in the order they are written.



    


    
      
        validate_payload(map, limits)

      


        Validates a decoded archive whole: the manifest against what it claims, then
every document, memory, and session, then the bounds again on what they hold.



    





      


      
        Types


        


  
    
      
    
    
      limits()



        
          
        

    

  


  

      

          @type limits() :: %{max_entries: pos_integer(), max_bytes: pos_integer()}


      


The bounds one transfer accepts: entries, and expanded bytes.

  


        

      

      
        Functions


        


  
    
      
    
    
      check_bytes(docs_json, mems_json, sess_json, limits)



        
          
        

    

  


  

      

          @spec check_bytes(binary(), binary(), binary(), limits()) :: :ok | {:error, term()}


      


Refuses encoded members larger than the transfer's byte bound.

  



  
    
      
    
    
      check_counts(documents, memories, sessions, limits)



        
          
        

    

  


  

      

          @spec check_counts([map()], [map()], [map()], limits()) :: :ok | {:error, term()}


      


Refuses a payload holding more entries than the transfer accepts.

  



  
    
      
    
    
      check_members(members, limits)



        
          
        

    

  


  

      

          @spec check_members([{String.t(), binary()}], limits()) :: :ok | {:error, term()}


      


Refuses an archive holding more members than the bound allows, a name twice, a
name that is not one of the four, or a name that escapes the archive root.

  



  
    
      
    
    
      check_size(bytes, limits)



        
          
        

    

  


  

      

          @spec check_size(non_neg_integer(), limits()) :: :ok | {:error, term()}


      


Refuses a binary larger than the transfer's byte bound.
Checked against the archive as it arrived, before it is expanded, and again
against what its members hold once they are decoded.

  



  
    
      
    
    
      decode(members)



        
          
        

    

  


  

      

          @spec decode([{String.t(), binary()}]) :: {:ok, map()} | {:error, term()}


      


Decodes the members into terms.
The raw JSON of each member is kept alongside, because the manifest's checksums
are over the bytes as they arrived rather than over the decoded terms.

  



  
    
      
    
    
      encode(scope, documents, memories, sessions, docs_json, mems_json, sess_json)



        
          
        

    

  


  

      

          @spec encode(
  String.t() | nil,
  [map()],
  [map()],
  [map()],
  binary(),
  binary(),
  binary()
) ::
  {:ok, binary()} | {:error, term()}


      


The manifest: format version, the scope the export covered, when it ran, what
it carried, and a checksum per member.

  



  
    
      
    
    
      encode_payload(documents, memories, sessions)



        
          
        

    

  


  

      

          @spec encode_payload([map()], [map()], [map()]) ::
  {:ok, {binary(), binary(), binary()}} | {:error, term()}


      


Encodes the three collections as the JSON members an archive carries.

  



  
    
      
    
    
      format_version()



        
          
        

    

  


  

      

          @spec format_version() :: pos_integer()


      


The format version this module writes, and the only one it reads.

  



  
    
      
    
    
      members(manifest_json, documents_json, memories_json, sessions_json)



        
          
        

    

  


  

      

          @spec members(binary(), binary(), binary(), binary()) :: [{String.t(), binary()}]


      


The archive's members, in the order they are written.
Both directions of a transfer need this list, so only one place decides what a
transfer archive contains.

  



  
    
      
    
    
      validate_payload(map, limits)



        
          
        

    

  


  

      

          @spec validate_payload(map(), limits()) :: {:ok, map()} | {:error, term()}


      


Validates a decoded archive whole: the manifest against what it claims, then
every document, memory, and session, then the bounds again on what they hold.
Nothing is written by any of it, so a caller that writes only on success leaves
the store exactly as it was.

  


        

      


  

    
AgentDb.ML.BumblebeeLoader 
    



      
Loads models through Bumblebee and reports which serving runs them.
Isolates the Bumblebee API behind one module so the load path has a single
seam. AgentDb.ML.ModelManager reaches the model-loading library only through
this, which is what lets the load path be exercised without real weights.
load_model/2 is a single call that returns the already-loaded model as
{:ok, %{model: model, spec: spec}}. It does not take the loaded result as
input: Bumblebee's repository normalizer accepts only {:hf, id} or
{:local, dir} and raises ArgumentError on anything else.

      


      
        Summary


  
    Types
  


    
      
        model_info()

      


    


    
      
        repository()

      


    


    
      
        role()

      


    





  
    Functions
  


    
      
        backend_spec(spec)

      


        Translates an AgentDb backend name into Bumblebee's :backend value.



    


    
      
        build_serving(atom, model_info, tokenizer, opts)

      


        Builds the inference serving for a loaded model.



    


    
      
        load_model(repository, opts, lib \\ Bumblebee)

      


        Loads the model for a repository onto the backend named by opts[:backend].



    


    
      
        load_tokenizer(repository, lib \\ Bumblebee)

      


        Loads the tokenizer for a repository.



    


    
      
        run(serving, input)

      


        Runs a built serving over input and returns its result.



    





      


      
        Types


        


  
    
      
    
    
      model_info()



        
          
        

    

  


  

      

          @type model_info() :: map()


      



  



  
    
      
    
    
      repository()



        
          
        

    

  


  

      

          @type repository() :: {:hf, String.t()} | {:local, String.t()}


      



  



  
    
      
    
    
      role()



        
          
        

    

  


  

      

          @type role() :: :embedding | :llm


      



  


        

      

      
        Functions


        


  
    
      
    
    
      backend_spec(spec)



        
          
        

    

  


  

      

          @spec backend_spec(:cpu | :cuda | :rocm | :emlx | {module(), keyword()}) ::
  :none | {module(), keyword()}


      


Translates an AgentDb backend name into Bumblebee's :backend value.
Returns :none to mean "do not pass a :backend option", which is how
Bumblebee is told to use the default backend.

  



  
    
      
    
    
      build_serving(atom, model_info, tokenizer, opts)



        
          
        

    

  


  

      

          @spec build_serving(role(), model_info(), term(), keyword()) ::
  {:ok, Nx.Serving.t()} | {:error, term()}


      


Builds the inference serving for a loaded model.
Bumblebee builds an Nx.Serving from the model info and the tokenizer, and
runs inference through that serving rather than through a tokenize/generate
pair on the serving module. Loading therefore produces the serving itself,
once, and run/2 is the only inference entry point.
opts carries the role's compile options (:batch_size,
:sequence_length) and, for the LLM, the generation settings to configure
(:max_new_tokens, :temperature, :top_p).

  



    

  
    
      
    
    
      load_model(repository, opts, lib \\ Bumblebee)



        
          
        

    

  


  

      

          @spec load_model(repository(), keyword(), module()) ::
  {:ok, term()} | {:error, term()}


      


Loads the model for a repository onto the backend named by opts[:backend].
opts[:backend] is AgentDb's own vocabulary — :cpu, :cuda or :rocm,
the values AgentDb.Config.exla_backend/0 returns. Bumblebee wants a backend
module or {module, opts}, so it is translated here rather than passed
through: an untranslated :cpu is read as a module named :cpu and raises.
:cpu passes no :backend at all, which is Nx's default CPU backend.
:cuda/:rocm require an EXLA client configured under config :exla, clients; without one, EXLA.Client.fetch!/1 raises and the caller sees a
load failure rather than a silent fall back to CPU.

  



    

  
    
      
    
    
      load_tokenizer(repository, lib \\ Bumblebee)



        
          
        

    

  


  

      

          @spec load_tokenizer(repository(), module()) :: {:ok, term()} | {:error, term()}


      


Loads the tokenizer for a repository.

  



  
    
      
    
    
      run(serving, input)



        
          
        

    

  


  

      

          @spec run(Nx.Serving.t(), term()) :: {:ok, term()} | {:error, term()}


      


Runs a built serving over input and returns its result.
Nx.Serving.run/2 answers with the serving's result directly rather than
wrapping it, so an error is recognised by its own shape and anything else is
a successful result. Inference goes through this one function so the
Bumblebee API is reached from a single place, and a loader without Bumblebee
installed can answer build_serving/4 and run/2 instead.

  


        

      


  

    
AgentDb.ML.ModelManager 
    



      
Manages embedding and LLM models for vector search and summarization.
Handles model download, caching, lazy loading, and inference.

      


      
        Summary


  
    Types
  


    
      
        model_ref()

      


    


    
      
        state()

      


    





  
    Functions
  


    
      
        backend()

      


        The resolved ML backend (:exla or :emlx).



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        embed(texts)

      


        Generates embeddings for the given texts.



    


    
      
        model_status()

      


        Returns the status of both models.



    


    
      
        start_link(opts \\ [])

      


    


    
      
        summarize(prompt, opts \\ [])

      


        Generates a summary for the given prompt.



    





      


      
        Types


        


  
    
      
    
    
      model_ref()



        
          
        

    

  


  

      

          @type model_ref() :: %{
  tokenizer: Bumblebee.Tokenizer.t(),
  model: term(),
  config: map(),
  serving: module(),
  chat_template: String.t()
}


      



  



  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: %AgentDb.ML.ModelManager.State{
  config: map(),
  embedding_model: model_ref() | nil,
  in_flight: term(),
  inference_refs: term(),
  last_latency_ms: term(),
  last_load_ms: term(),
  llm_model: model_ref() | nil,
  loading: map(),
  loading_ref: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      backend()



        
          
        

    

  


  

      

          @spec backend() :: :exla | :emlx


      


The resolved ML backend (:exla or :emlx).

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      embed(texts)



        
          
        

    

  


  

      

          @spec embed([String.t()]) :: {:ok, [Nx.Tensor.t()]} | {:error, term()}


      


Generates embeddings for the given texts.
Returns {:error, :model_loading} when the model is not ready and has not
become ready within the configured load grace (Config.model_load_grace_ms/0). That is distinct from a
load that failed, and the call is safe to repeat.

  



  
    
      
    
    
      model_status()



        
          
        

    

  


  

      

          @spec model_status() :: map()


      


Returns the status of both models.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      



  



    

  
    
      
    
    
      summarize(prompt, opts \\ [])



        
          
        

    

  


  

      

          @spec summarize(String.t(), keyword()) :: {:ok, String.t()} | {:error, term()}


      


Generates a summary for the given prompt.
Returns {:error, :model_loading} when the model is not ready and has not
become ready within the configured load grace (Config.model_load_grace_ms/0).

  


        

      


  

    
AgentDb.ML.ModelManager.Backend behaviour
    



      
Runtime that loads embedding and summarization models and runs inference.
Backend.Exla is the current Bumblebee + EXLA path. Backend.Emlx is the
Apple MLX path (EMLX + EMLXAxon). ModelManager selects one at startup and
falls back to EXLA when EMLX is unavailable.

      


      
        Summary


  
    Types
  


    
      
        config()

      


    


    
      
        model_ref()

      


    





  
    Callbacks
  


    
      
        embed(model_ref, list)

      


    


    
      
        load_embedding(config)

      


    


    
      
        load_llm(config)

      


    


    
      
        summarize(model_ref, t, keyword)

      


    





  
    Functions
  


    
      
        load(config, role)

      


        Loads a role's model through the configured backend, falling back to EXLA
when the EMLX backend fails.



    


    
      
        module_for(arg1)

      


        Backend module for a resolved backend name.



    


    
      
        resolve(arg1)

      


        Resolves :auto to :emlx on Apple Silicon macOS, else :exla.



    





      


      
        Types


        


  
    
      
    
    
      config()



        
          
        

    

  


  

      

          @type config() :: map()


      



  



  
    
      
    
    
      model_ref()



        
          
        

    

  


  

      

          @type model_ref() :: map()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      embed(model_ref, list)



        
          
        

    

  


  

      

          @callback embed(model_ref(), [String.t()]) :: {:ok, [Nx.Tensor.t()]} | {:error, term()}


      



  



  
    
      
    
    
      load_embedding(config)



        
          
        

    

  


  

      

          @callback load_embedding(config()) :: {:ok, model_ref()} | {:error, term()}


      



  



  
    
      
    
    
      load_llm(config)



        
          
        

    

  


  

      

          @callback load_llm(config()) :: {:ok, model_ref()} | {:error, term()}


      



  



  
    
      
    
    
      summarize(model_ref, t, keyword)



        
          
        

    

  


  

      

          @callback summarize(model_ref(), String.t(), keyword()) ::
  {:ok, String.t()} | {:error, term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      load(config, role)



        
          
        

    

  


  

      

          @spec load(config(), :embedding | :llm) :: {:ok, model_ref()} | {:error, term()}


      


Loads a role's model through the configured backend, falling back to EXLA
when the EMLX backend fails.
The fallback lives here rather than in the manager because backend selection
is this module's decision: the manager asks for a model to be loaded, not how
the backend that loads it is chosen. A failure is reported, never raised, so
the caller keeps its load-state machine intact.

  



  
    
      
    
    
      module_for(arg1)



        
          
        

    

  


  

      

          @spec module_for(:exla | :emlx) :: module()


      


Backend module for a resolved backend name.

  



  
    
      
    
    
      resolve(arg1)



        
          
        

    

  


  

      

          @spec resolve(:auto | :exla | :emlx) :: :exla | :emlx


      


Resolves :auto to :emlx on Apple Silicon macOS, else :exla.

  


        

      


  

    
AgentDb.ML.ModelManager.Backend.Emlx 
    



      
Apple MLX backend (EMLX + EMLXAxon).
Loads the same HuggingFace repositories through Bumblebee but onto the
EMLX.Backend Nx backend, rewriting LLM graphs with EMLXAxon Metal
shaders when that optional dependency is present. Returns
{:error, :emlx_unavailable} when the platform or dependencies cannot run
MLX so ModelManager can fall back to EXLA.

      




  

    
AgentDb.ML.ModelManager.Backend.Exla 
    



      
Bumblebee + EXLA backend (CPU by default, CUDA/ROCm when configured).
Holds the logic previously inline in ModelManager: model loading through
BumblebeeLoader and inference through the stored serving.

      




  

    
AgentDb.ML.ModelManager.State 
    



      
State struct for ModelManager

      


      
        Summary


  
    Types
  


    
      
        last_load_ms()

      


    


    
      
        load_status()

      


    


    
      
        loading_ref()

      


    


    
      
        model_ref()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      last_load_ms()



        
          
        

    

  


  

      

          @type last_load_ms() :: %{optional(:embedding | :llm) => non_neg_integer()}


      



  



  
    
      
    
    
      load_status()



        
          
        

    

  


  

      

          @type load_status() :: :idle | :loading | :ready | :failed


      



  



  
    
      
    
    
      loading_ref()



        
          
        

    

  


  

      

          @type loading_ref() :: %{
  optional(:embedding) => reference(),
  optional(:llm) => reference()
}


      



  



  
    
      
    
    
      model_ref()



        
          
        

    

  


  

      

          @type model_ref() :: %{
  tokenizer: Bumblebee.Tokenizer.t(),
  model: term(),
  config: map(),
  serving: module(),
  chat_template: String.t()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AgentDb.ML.ModelManager.State{
  config: map(),
  embedding_model: model_ref() | nil,
  in_flight: non_neg_integer(),
  inference_refs: MapSet.t(reference()),
  last_latency_ms: %{optional(:embedding | :llm) => non_neg_integer()},
  last_load_ms: %{optional(:embedding | :llm) => non_neg_integer()},
  llm_model: model_ref() | nil,
  loading: %{
    optional(:embedding) => load_status(),
    optional(:llm) => load_status()
  },
  loading_ref: loading_ref()
}


      



  


        

      


  

    
AgentDb.Mcp 
    



      
The MCP tool inventory over the store facade.
Pure mapping: tool names, JSON-RPC envelope handling, and direct in-process
invocation live here so they are usable without HTTP. The controller is a
thin wrapper that adds authentication (via the :api pipeline) and trace
extraction.

      


      
        Summary


  
    Functions
  


    
      
        call_tool(name, args \\ %{}, opts \\ [])

      


        Invokes a tool by name with a map of arguments directly in-process.



    


    
      
        handle_request(arg1, opts)

      


        Handles one JSON-RPC request map.



    


    
      
        tools()

      


        The MCP tool inventory served by tools/list.



    





      


      
        Functions


        


    

    

  
    
      
    
    
      call_tool(name, args \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec call_tool(String.t(), map(), keyword()) :: {:ok, term()} | {:error, term()}


      


Invokes a tool by name with a map of arguments directly in-process.
Returns {:ok, data} on success or {:error, reason} on failure, without
JSON-RPC encoding, HTTP, or a network round-trip. opts may carry
:trace_context propagated to store operations that accept it.

  



  
    
      
    
    
      handle_request(arg1, opts)



        
          
        

    

  


  

      

          @spec handle_request(map(), keyword()) :: map()


      


Handles one JSON-RPC request map.
Returns a response map with jsonrpc: "2.0". opts may carry
:trace_context propagated to store operations that accept it.

  



  
    
      
    
    
      tools()



        
          
        

    

  


  

      

          @spec tools() :: [map()]


      


The MCP tool inventory served by tools/list.

  


        

      


  

    
AgentDb.Observability.Sink 
    



      
Holds the store's recent failures and outcome counts, so an operator can see
what has been going wrong without tailing a log.
The store's telemetry events were already fire-and-forget: emitted, then
forgotten, with nothing left in the process that could read them back. This is
the one thing that keeps them, and it keeps them as bounded counts plus a
bounded ring -- never a growing history, and never anything the measurements
were not already allowed to carry.
It is a process for exactly one reason: ETS needs an owner, and the owner has
to be somewhere the rest of the store already supervises. The table is public
and only this module writes to it, so the :telemetry handler runs in the
emitting process and a console reading it never queues behind a worker.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        max_errors()

      


        Maximum number of recent failures retained.



    


    
      
        max_latency_samples()

      


        Maximum number of duration samples retained per tracked operation.



    


    
      
        max_tracked_operations()

      


        Maximum number of distinct operations tracked.



    


    
      
        start_link(opts \\ [])

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      max_errors()



        
          
        

    

  


  

      

          @spec max_errors() :: pos_integer()


      


Maximum number of recent failures retained.

  



  
    
      
    
    
      max_latency_samples()



        
          
        

    

  


  

      

          @spec max_latency_samples() :: pos_integer()


      


Maximum number of duration samples retained per tracked operation.

  



  
    
      
    
    
      max_tracked_operations()



        
          
        

    

  


  

      

          @spec max_tracked_operations() :: pos_integer()


      


Maximum number of distinct operations tracked.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
AgentDb.Seed 
    



      
Deterministic demo dataset for development and test environments.
One command builds the same baseline everywhere: documents under a demo
prefix, one typed memory per taxonomy type, one session committed into the
tree, one demo skill, and two indexed Elixir sources for the demo project.
Every fixture carries a distinctive seedling-* keyword so demos and tests
can assert on keyword search, find/2, and grep/2 hits.
{:ok, report} = AgentDb.Seed.seed()
{:ok, report} = AgentDb.Seed.seed(prefix: "viking://resources/custom", force: true)
Safety
The seed refuses a store that already holds data ({:error, :store_not_empty})
unless force: true (merge: missing seed URIs are created, present ones
revised in place, nothing deleted) or clean: true (only the seed scope is
removed first: the prefix subtree, the demo-* memories, the demo skill,
and the demo code prefix; data outside that scope survives). A refusal
writes nothing. An invalid prefix fails with :invalid_uri on the first
write, also having written nothing.
Pass env: :prod (the Mix task passes Mix.env()) to engage the
production guard: seeding in production without allow_prod: true is
refused as {:error, :production_guarded} with nothing written. The
library never reads Mix.env/0 itself, so releases without Mix behave the
same through the explicit option.
Scope
The :prefix override (default "viking://resources/demo") scopes the
documents and the committed session. Memories, the demo skill (user
"demo"), and the demo code entries live at fixed global URIs by design,
so a custom prefix still revises the same memories, skill, and code.
Report
Success answers {:ok, report} with the prefix used and per-kind counts:
%{prefix: ..., documents: 5, memories: 5, sessions: 1, messages: 3,
  session: "<prefix>/sessions/intro.md", skills: 1, skill_files: 2,
  indexed: 2}
Re-running converges: the same URIs are revised (memories supersede, the
skill is replaced whole, the session document is rewritten), so the tree
holds one active value per URI. Each run opens a new session row to commit
from; only the committed document is part of the dataset.
Rollback is AgentDb.rm(prefix) plus forgetting the demo-* memory URIs;
re-seeding afterwards converges. Reads need no model: keyword search,
find, and grep reach seeded content immediately, while embeddings and
summaries regenerate through the existing job queue.

      


      
        Summary


  
    Types
  


    
      
        report()

      


    





  
    Functions
  


    
      
        default_prefix()

      


        The default demo prefix documents and the committed session live under.



    


    
      
        seed(opts \\ [])

      


        Builds the demo dataset described in the module documentation.



    





      


      
        Types


        


  
    
      
    
    
      report()



        
          
        

    

  


  

      

          @type report() :: %{
  prefix: String.t(),
  documents: non_neg_integer(),
  memories: non_neg_integer(),
  sessions: non_neg_integer(),
  messages: non_neg_integer(),
  session: String.t(),
  skills: non_neg_integer(),
  skill_files: non_neg_integer(),
  indexed: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      default_prefix()



        
          
        

    

  


  

      

          @spec default_prefix() :: String.t()


      


The default demo prefix documents and the committed session live under.

  



    

  
    
      
    
    
      seed(opts \\ [])



        
          
        

    

  


  

      

          @spec seed(keyword()) :: {:ok, report()} | {:error, term()}


      


Builds the demo dataset described in the module documentation.
Options:
	:prefix - demo prefix for documents and the committed session
(default "viking://resources/demo").
	:force - merge into a non-empty store instead of refusing it.
	:clean - remove only the seed scope, then seed.
	:env - caller environment, e.g. Mix.env(); :prod engages the
production guard.
	:allow_prod - allow seeding when env: :prod (default false).


  


        

      


  

    
AgentDb.Skills.Source 
    



      
Reading an Agent Skills bundle, and refusing one that cannot be stored as it is.
Every entry point -- the console's upload, a folder on disk, a tar archive --
arrives here, so what counts as a skill is decided in exactly one place. What
comes out is a list of skills, each a name and its files at the paths they had
inside the bundle, and nothing has been written anywhere.
What a source may look like
	one skill directory, with a SKILL.md at its root, and
	a collection of immediate skill directories, each with a SKILL.md.

A folder that holds a SKILL.md at its own root is that one skill, and takes
its name from the folder. An archive may add one common wrapper directory
above the skills, which is how a repository is usually archived; it is
recognised only when every member sits beneath it and the skills are inside
it. The directory name of a skill is its name; nothing inside SKILL.md is
parsed, so a skill is preserved exactly as its author wrote it.
What is refused
An unsafe path (absolute, traversing, backslashed, carrying control
characters, or holding an empty segment), a non-regular file, a symbolic or
hard link, a duplicate path, a path stored both as a file and a directory, a
skill with no SKILL.md, and a file that is not valid UTF-8. Files are read
as text because that is what the store holds; a binary asset is reported
rather than mangled.
What is set aside
macOS metadata travels inside user folders -- AppleDouble ._ sidecars
(materialized beside every file on external volumes) and .DS_Store files.
It is never skill content, so entries whose base name is one are set aside
before they can cost budget, trip validation, or be stored. A source holding
only metadata is still refused, as a source with no skills.
Archive members are read in memory and never extracted to disk, and the two
limits in limits/0 bound the entries and the expanded bytes of one source,
so a small archive cannot cost an unbounded amount of work.
Why the limits are here and not in configuration
The console and the Mix task have to accept the same bundles, and a limit
that could be set differently on each would make that untrue. They are
therefore one set of numbers, published by limits/0 so that a caller
configures its own caps to match rather than restating them.

      


      
        Summary


  
    Types
  


    
      
        file()

      


        One file of a skill, at path below the skill's root.



    


    
      
        skill()

      


        A skill ready to be stored: its name, and every file it holds.



    


    
      
        source()

      


        Where a bundle comes from.



    


    
      
        upload()

      


        One file as a browser sent it: a client-relative path and its bytes.



    





  
    Functions
  


    
      
        limits()

      


        The bounds one import accepts: entries, and expanded bytes.



    


    
      
        load(arg)

      


        Reads a source into the skills it holds.



    


    
      
        message(reason)

      


        Why an import was refused, as a sentence an operator can act on.



    





      


      
        Types


        


  
    
      
    
    
      file()



        
          
        

    

  


  

      

          @type file() :: %{path: [String.t()], content: String.t()}


      


One file of a skill, at path below the skill's root.

  



  
    
      
    
    
      skill()



        
          
        

    

  


  

      

          @type skill() :: %{name: String.t(), files: [file()]}


      


A skill ready to be stored: its name, and every file it holds.

  



  
    
      
    
    
      source()



        
          
        

    

  


  

      

          @type source() :: {:path, Path.t()} | {:archive, binary()} | {:uploads, [upload()]}


      


Where a bundle comes from.
:path is a directory or an archive on disk, :archive the bytes of one, and
:uploads the files of a browser directory selection.

  



  
    
      
    
    
      upload()



        
          
        

    

  


  

      

          @type upload() :: %{path: String.t(), content: binary()}


      


One file as a browser sent it: a client-relative path and its bytes.

  


        

      

      
        Functions


        


  
    
      
    
    
      limits()



        
          
        

    

  


  

      

          @spec limits() :: %{max_entries: pos_integer(), max_bytes: pos_integer()}


      


The bounds one import accepts: entries, and expanded bytes.

  



  
    
      
    
    
      load(arg)



        
          
        

    

  


  

      

          @spec load(source()) :: {:ok, [skill()]} | {:error, term()}


      


Reads a source into the skills it holds.
A refusal is about the whole source, never about one file of it. Nothing is
written while a source is being read, so a rejected bundle cannot leave half
of itself stored, and message/1 turns whatever comes back into a sentence
for the operator.

  



  
    
      
    
    
      message(reason)



        
          
        

    

  


  

      

          @spec message(term()) :: String.t()


      


Why an import was refused, as a sentence an operator can act on.
Every refusal an import can report is answered here, the destination's as well
as the source's, so a caller has one way to turn a reason into something worth
showing rather than a format of its own per surface.

  


        

      


  

    
AgentDbWeb.Admin 
    



      
The shared behavior of a console page.
The console is several pages, but it is one console: every page reaches the
store through AgentDbWeb.Context, and every page that shows live state
follows the same lifecycle -- subscribe to the tree root on connect, coalesce
bursts of change events, keep a periodic refresh as a fallback, and reload the
page's own sections. That lifecycle lives here once, so it cannot drift between
pages.
A page does use AgentDbWeb.Admin, sets @admin_page to the nav entry it
belongs to, and implements load/1 (its live sections), render/1, and any
handle_event/3 clauses its forms need. mount/3, handle_params/3, and
handle_info/2 are provided and overridable.

      


      
        Summary


  
    Functions
  


    
      
        handle_event(binary, params, socket)

      


    





      


      
        Functions


        


  
    
      
    
    
      handle_event(binary, params, socket)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.Admin.DocumentsLive 
    



      
The console's documents page: what the store holds, one page at a time, and
how to find a document in it.
The listing is the tree root's direct children, bounded to a page so a large
store stays usable; the count beside it is the true number of documents the
store holds. Search runs over store content and links each hit to the editor.
A refused search reports in words and leaves the listing in place.
The show-all section lists every document URI recursively, one bounded page
at a time, with a substring/group filter, disabled opt-in, and per-row plus
bulk enable/disable and group assignment.

      


      
        Summary


  
    Functions
  


    
      
        load(socket)

      


    





      


      
        Functions


        


  
    
      
    
    
      load(socket)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.Admin.MemoriesLive 
    



      
The console's memories page: what the store holds as memory.
Counts per type and per status, the memories waiting for review, and actions
to promote, reject, or forget one. Every value is read-only except the
operator's explicit actions.

      


      
        Summary


  
    Functions
  


    
      
        load(socket)

      


    





      


      
        Functions


        


  
    
      
    
    
      load(socket)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.Admin.OverviewLive 
    



      
The console's overview: what the store is doing right now.
Health, models, the queue, runtime liveness, and the recent-change feed. It is
the page the console lands on, and the only page that renders the feed.

      


      
        Summary


  
    Functions
  


    
      
        load(socket)

      


    





      


      
        Functions


        


  
    
      
    
    
      load(socket)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.Admin.SessionsLive 
    



      
The console's sessions page: looking a session up by id.
Sessions have no store-wide index to list, so the page looks one up by ID. An
unknown ID reads back as no messages, which is reported as such rather than as
an empty session.

      


      
        Summary


  
    Functions
  


    
      
        load(socket)

      


    





      


      
        Functions


        


  
    
      
    
    
      load(socket)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.Admin.SkillsLive 
    



      
The console's skills page: importing Agent Skills into a user's subtree,
plus the installed-skill inventory.
A folder selection or an archive is handed to the same importer the command
line uses, and every skill's outcome is reported -- imported, replaced, or the
reason it failed. A refused bundle writes nothing.
The inventory lists installed skills across users with search, paging,
grouping, and per-row plus bulk enable/disable and group assignment.

      


      
        Summary


  
    Functions
  


    
      
        load(socket)

      


    





      


      
        Functions


        


  
    
      
    
    
      load(socket)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.Admin.StorageLive 
    



      
The console's storage page: what the store holds and how much of it is cache
rather than content.
Storage footprint, the disposable read caches, and index coverage. Every value
is read-only, and an index that cannot be queried says so rather than reading
as empty.

      


      
        Summary


  
    Functions
  


    
      
        load(socket)

      


    





      


      
        Functions


        


  
    
      
    
    
      load(socket)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.AdminComponents 
    



      
The console's sections, as function components.
One LiveView still owns /admin -- its lifecycle, its subscriptions, and the
data it loads. What lives here is only presentation, so that a section is
something you can read, and a new one is something you add, without editing a
template that has grown past the point where its sections can be found in it.
Every component here is given its data. None of them calls the store: an
operator sees what the facade reported, which is what a program gets, and a
second path into the store would make the console a way to see things the
rest of the system cannot.

      


      
        Summary


  
    Functions
  


    
      
        documents(assigns)

      


        The store's documents, one bounded page at a time.



    


    
      
        documents_all(assigns)

      


        Recursive show-all document listing with status and group per row.



    


    
      
        flash_group(assigns)

      


        The feedback a page set for the operator, one entry per kind.



    


    
      
        footprint(assigns)

      


        What the store holds, and how much of that is the cache rather than content.



    


    
      
        health(assigns)

      


        The store's own health checks, per check rather than as one verdict.



    


    
      
        import_skills(assigns)

      


        Where an operator imports Agent Skills from.



    


    
      
        indexes(assigns)

      


        How much of the store each index covers.



    


    
      
        llm_layers(assigns)

      


        The LLM-facing layers of one document: L0 abstract, L1 overview, L2 content.



    


    
      
        memory_candidates(assigns)

      


        


    


    
      
        memory_stats(assigns)

      


        


    


    
      
        models(assigns)

      


        Model state per role, with load duration and live inference count.



    


    
      
        operation_stats(assigns)

      


    


    
      
        queue(assigns)

      


        Background work: what is outstanding, how far behind, and what failed.



    


    
      
        recent_changes(assigns)

      


        The recent-change feed: URI, kind, and version only.



    


    
      
        runtime(assigns)

      


        How long the node has been up, what it is running, and what has failed.



    


    
      
        search(assigns)

      


        Document search over the store, linking each hit to the editor.



    


    
      
        session_lookup(assigns)

      


        Looking a session up by id; the store keeps no index to list them by.



    


    
      
        sidebar(assigns)

      


        The console's sidebar navigation, marking the page currently shown.



    


    
      
        skills_inventory(assigns)

      


        Installed-skill inventory with status and group per row, alongside import.



    





      


      
        Functions


        


  
    
      
    
    
      documents(assigns)



        
          
        

    

  


  

The store's documents, one bounded page at a time.
root is the URI the page was listed from, so each entry becomes the URI it
actually names. Everything that acts on a row needs that full URI: the editor
link and the removal button both hand it to the store, and a bare name is not
something the store can resolve -- acting on one reports invalid_uri for an
entry the operator can plainly see.
Attributes
	documents (:map) (required)
	root (:string) (required)


  



  
    
      
    
    
      documents_all(assigns)



        
          
        

    

  


  

Recursive show-all document listing with status and group per row.
Rows carry full URIs, so toggle and group actions address what the store
resolves. Bulk actions apply to the current filtered set.
Attributes
	listing (:map) (required)
	substring (:string) - Defaults to "".
	group (:string) - Defaults to "".
	show_disabled (:boolean) - Defaults to false.


  



  
    
      
    
    
      flash_group(assigns)



        
          
        

    

  


  

The feedback a page set for the operator, one entry per kind.
A LiveView sets feedback with put_flash, but it only reaches the operator if
a layout renders it. Every console page shares this shell, so rendering it here
is what makes the outcome of an action visible without leaving the page. The
host is always present -- an empty one measures nothing -- so the live region
exists before any message arrives.
Attributes
	flash (:map) (required)


  



  
    
      
    
    
      footprint(assigns)



        
          
        

    

  


  

What the store holds, and how much of that is the cache rather than content.
Attributes
	storage (:map) (required)
	cache (:map) (required)


  



  
    
      
    
    
      health(assigns)



        
          
        

    

  


  

The store's own health checks, per check rather than as one verdict.
Attributes
	health (:map) (required)


  



  
    
      
    
    
      import_skills(assigns)



        
          
        

    

  


  

Where an operator imports Agent Skills from.
Attributes
	uploads (:map) (required)
	user_id (:string) - Defaults to "".
	limits (:map) (required)
	results (:list) - Defaults to [].


  



  
    
      
    
    
      indexes(assigns)



        
          
        

    

  


  

How much of the store each index covers.
An index that cannot be queried says so: "not available" and "nothing indexed
yet" are different states, and telling them apart is the whole point of the
section.
Attributes
	coverage (:map) (required)


  



  
    
      
    
    
      llm_layers(assigns)



        
          
        

    

  


  

The LLM-facing layers of one document: L0 abstract, L1 overview, L2 content.
Given the map Context.get_layers/1 returns. Presentation only: it never
reads the store, so what the operator sees is what a program gets. A layer
longer than the excerpt bound renders its excerpt with the full text one
expand away, so a large document stays usable.
Attributes
	layers (:map) (required)
	title (:string) - Defaults to "How the LLM sees this document".


  



  
    
      
    
    
      memory_candidates(assigns)



        
          
        

    

  


  

Attributes
	candidates (:list) - Defaults to [].


  



  
    
      
    
    
      memory_stats(assigns)



        
          
        

    

  


  

Attributes
	stats (:map) - Defaults to %{}.


  



  
    
      
    
    
      models(assigns)



        
          
        

    

  


  

Model state per role, with load duration and live inference count.
Attributes
	models (:map) (required)


  



  
    
      
    
    
      operation_stats(assigns)



        
          
        

    

  


  


  



  
    
      
    
    
      queue(assigns)



        
          
        

    

  


  

Background work: what is outstanding, how far behind, and what failed.
Attributes
	jobs (:map) (required)
	detail (:map) (required)


  



  
    
      
    
    
      recent_changes(assigns)



        
          
        

    

  


  

The recent-change feed: URI, kind, and version only.
Attributes
	changes (:list) (required)


  



  
    
      
    
    
      runtime(assigns)



        
          
        

    

  


  

How long the node has been up, what it is running, and what has failed.

  



  
    
      
    
    
      search(assigns)



        
          
        

    

  


  

Document search over the store, linking each hit to the editor.
Attributes
	term (:string) - Defaults to "".
	scope (:string) - Defaults to "".
	results (:list) - Defaults to [].
	notice (:string) - Defaults to nil.


  



  
    
      
    
    
      session_lookup(assigns)



        
          
        

    

  


  

Looking a session up by id; the store keeps no index to list them by.
Attributes
	session_id (:string) - Defaults to "".
	messages (:list) - Defaults to [].
	notice (:string) - Defaults to nil.


  



  
    
      
    
    
      sidebar(assigns)



        
          
        

    

  


  

The console's sidebar navigation, marking the page currently shown.
Attributes
	active (:atom) (required)


  



  
    
      
    
    
      skills_inventory(assigns)



        
          
        

    

  


  

Installed-skill inventory with status and group per row, alongside import.
A row's LLM view toggle expands the files under that skill root with the
layers the store answers for each file.
Attributes
	inventory (:map) (required)
	substring (:string) - Defaults to "".
	owner (:string) - Defaults to "".
	group (:string) - Defaults to "".
	show_disabled (:boolean) - Defaults to false.
	llm_uri (:string) - Defaults to nil.
	llm_view (:map) - Defaults to nil.


  


        

      


  

    
AgentDbWeb.AuthPlug 
    



      
Optional bearer-token authentication for the API.
Off by default, and the surface it guards is unauthenticated by design when
it is off: it exposes document and memory content, session identifiers and
model state, so the listener binds loopback unless a deployment asks for
more. Turning this on is a separate decision from reaching the port at all.

      




  

    
AgentDbWeb.CORSPlug 
    



      
CORS for the API.
The surface is an agent's own context store, bound to loopback and read by
local tooling, so the browsers that reach it are local too. The allowed
origins are therefore configuration rather than a compiled-in list: a
deployment that fronts this with a real gateway names its origins, and one
that does not allows none.

      




  

    
AgentDbWeb.Channel 
    



      
The WebSocket surface.
Events are versioned (v1.write, v1.search) so a change that would break a
client can arrive as v2 with this one still answering. Every call goes
through the AgentDb facade, and every one answers -- a call that cannot be
served comes back as an error the client can act on, and the connection stays
usable afterwards.
A call deferred only because a model is still loading is reported distinctly
from a call that failed, so a client retries the first rather than concluding
the capability is gone.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


    


    
      
        start_link(triplet)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(triplet)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.Context 
    



      
The transport's view of the store.
Everything here goes through the AgentDb facade. A request handler needs
presentation -- a page of results, a status summary -- and not the machinery
behind them, so this module shapes what the facade returns and stops there.
Reading the database or the model manager from here would make the HTTP
surface a second way into the store's internals, and a change to either would
become a change to the wire.

      


      
        Summary


  
    Functions
  


    
      
        bulk_set_enabled(uris, enabled)

      


        Bulk enable/disable over an explicit URI list.



    


    
      
        bulk_set_group(uris, tag)

      


        Bulk group assignment over an explicit URI list.



    


    
      
        cache_stats()

      


        The size of the store's disposable read caches.



    


    
      
        delete_document(uri)

      


        Removes the subtree at uri.



    


    
      
        error_message(reason)

      


        Why a store operation failed, in words and from the shared taxonomy.



    


    
      
        forget_memory(uri)

      


        Removes a memory and its provenance.



    


    
      
        get_document(uri)

      


        A document's full content.



    


    
      
        get_layers(uri)

      


        A document's LLM-facing layers, keyed the way the console labels them.



    


    
      
        get_layers_batch(uris)

      


        Reads several documents' layers in one store operation.



    


    
      
        get_session(id)

      


        A session's messages.



    


    
      
        health_check()

      


        Whether the store is usable, per check.



    


    
      
        import_skills(user_id, source)

      


        Imports Agent Skills into a user's skills subtree. See AgentDb.import_skills/2.



    


    
      
        index_coverage()

      


        How much of the store's content each index covers.



    


    
      
        job_stats()

      


        How much background work is outstanding, by status.



    


    
      
        list_all_documents(opts \\ [])

      


        Recursive paged document URIs under scope for operations listings.



    


    
      
        list_documents(opts \\ [])

      


        A page of the document names under prefix.



    


    
      
        list_skills(opts \\ [])

      


        Paged installed-skill inventory across users.



    


    
      
        memory_statistics()

      


        Memory statistics: counts per type and status, pending, never surfaced.



    


    
      
        model_status()

      


        How the store's models are doing, including a load in progress.



    


    
      
        operation_stats()

      


        Operation, job, and model counts by outcome.



    


    
      
        pending_memory_candidates(opts \\ [])

      


        Memories waiting for review.



    


    
      
        promote_memory(uri)

      


        Promotes a waiting memory candidate.



    


    
      
        put_document(uri, content, opts \\ [])

      


        Writes a document, creating it or replacing it.



    


    
      
        queue_detail(limit \\ 20)

      


        How far behind the queue is, and which jobs are failing.



    


    
      
        recent_errors(limit \\ 20)

      


        Recent operational failures, newest first.



    


    
      
        reject_memory_candidate(uri)

      


        Rejects a waiting memory candidate.



    


    
      
        role(arg1)

      


        Maps a wire role to the atom the store writes, or :unknown.



    


    
      
        runtime_snapshot()

      


        A bounded, read-only view of the BEAM runtime.



    


    
      
        search_documents(term, opts \\ [])

      


        Searches the store. See AgentDb.search/2 for the options.



    


    
      
        set_enabled(uri, enabled)

      


        Enables or disables the subtree at uri.



    


    
      
        set_group(uri, tag)

      


        Assigns the operator group tag for the subtree at uri. Empty clears.



    


    
      
        skill_import_error(reason)

      


        Why a skill import was refused, in words.



    


    
      
        storage_stats()

      


        What the store holds and how much room it takes on disk.



    


    
      
        transport_error(conn, reason)

      


        Renders a store error on a controller connection.



    





      


      
        Functions


        


  
    
      
    
    
      bulk_set_enabled(uris, enabled)



        
          
        

    

  


  

      

          @spec bulk_set_enabled([String.t()], boolean()) :: {:ok, map()} | {:error, term()}


      


Bulk enable/disable over an explicit URI list.

  



  
    
      
    
    
      bulk_set_group(uris, tag)



        
          
        

    

  


  

      

          @spec bulk_set_group([String.t()], String.t()) :: {:ok, map()} | {:error, term()}


      


Bulk group assignment over an explicit URI list.

  



  
    
      
    
    
      cache_stats()



        
          
        

    

  


  

      

          @spec cache_stats() :: map()


      


The size of the store's disposable read caches.

  



  
    
      
    
    
      delete_document(uri)



        
          
        

    

  


  

      

          @spec delete_document(String.t()) :: :ok | {:error, term()}


      


Removes the subtree at uri.

  



  
    
      
    
    
      error_message(reason)



        
          
        

    

  


  

      

          @spec error_message(term()) :: String.t()


      


Why a store operation failed, in words and from the shared taxonomy.

  



  
    
      
    
    
      forget_memory(uri)



        
          
        

    

  


  

      

          @spec forget_memory(String.t()) :: :ok | {:error, term()}


      


Removes a memory and its provenance.

  



  
    
      
    
    
      get_document(uri)



        
          
        

    

  


  

      

          @spec get_document(String.t()) :: {:ok, String.t()} | {:error, term()}


      


A document's full content.

  



  
    
      
    
    
      get_layers(uri)



        
          
        

    

  


  

      

          @spec get_layers(String.t()) :: %{l0: map(), l1: map(), l2: map()}


      


A document's LLM-facing layers, keyed the way the console labels them.
Returns %{l0: layer, l1: layer, l2: layer} where each layer is
%{text: String.t(), source: :stored | :fallback | :unavailable, chars: non_neg_integer()}.
The store answers these layers under their own names (abstract, overview,
content) because that is its vocabulary; the console's L0/L1/L2 labels are
presentation, and translation at the transport edge is what that edge is for.
One call to the facade, so a layer's meaning is the same wherever it is
shown.

  



  
    
      
    
    
      get_layers_batch(uris)



        
          
        

    

  


  

Reads several documents' layers in one store operation.

  



  
    
      
    
    
      get_session(id)



        
          
        

    

  


  

      

          @spec get_session(String.t()) :: {:ok, [map()]} | {:error, term()}


      


A session's messages.

  



  
    
      
    
    
      health_check()



        
          
        

    

  


  

      

          @spec health_check() :: %{
  status: String.t(),
  checks: %{db: boolean(), models: boolean()}
}


      


Whether the store is usable, per check.
A 200 or a 503 rather than an error: a store serving without a model is
serving, and a monitor should be able to see which part is down.

  



  
    
      
    
    
      import_skills(user_id, source)



        
          
        

    

  


  

      

          @spec import_skills(String.t(), AgentDb.Skills.Source.source()) ::
  {:ok, map()} | {:error, term()}


      


Imports Agent Skills into a user's skills subtree. See AgentDb.import_skills/2.

  



  
    
      
    
    
      index_coverage()



        
          
        

    

  


  

      

          @spec index_coverage() :: map()


      


How much of the store's content each index covers.

  



  
    
      
    
    
      job_stats()



        
          
        

    

  


  

      

          @spec job_stats() :: map()


      


How much background work is outstanding, by status.

  



    

  
    
      
    
    
      list_all_documents(opts \\ [])



        
          
        

    

  


  

      

          @spec list_all_documents(map() | keyword()) :: {:ok, map()} | {:error, term()}


      


Recursive paged document URIs under scope for operations listings.

  



    

  
    
      
    
    
      list_documents(opts \\ [])



        
          
        

    

  


  

      

          @spec list_documents(map() | keyword()) :: {:ok, map()} | {:error, term()}


      


A page of the document names under prefix.

  



    

  
    
      
    
    
      list_skills(opts \\ [])



        
          
        

    

  


  

      

          @spec list_skills(map() | keyword()) :: {:ok, map()} | {:error, term()}


      


Paged installed-skill inventory across users.

  



  
    
      
    
    
      memory_statistics()



        
          
        

    

  


  

      

          @spec memory_statistics() :: {:ok, map()} | {:error, term()}


      


Memory statistics: counts per type and status, pending, never surfaced.

  



  
    
      
    
    
      model_status()



        
          
        

    

  


  

      

          @spec model_status() :: map()


      


How the store's models are doing, including a load in progress.

  



  
    
      
    
    
      operation_stats()



        
          
        

    

  


  

      

          @spec operation_stats() :: map()


      


Operation, job, and model counts by outcome.

  



    

  
    
      
    
    
      pending_memory_candidates(opts \\ [])



        
          
        

    

  


  

      

          @spec pending_memory_candidates(keyword()) :: {:ok, [map()]} | {:error, term()}


      


Memories waiting for review.

  



  
    
      
    
    
      promote_memory(uri)



        
          
        

    

  


  

      

          @spec promote_memory(String.t()) :: {:ok, String.t()} | {:error, term()}


      


Promotes a waiting memory candidate.

  



    

  
    
      
    
    
      put_document(uri, content, opts \\ [])



        
          
        

    

  


  

      

          @spec put_document(String.t(), String.t(), keyword()) :: :ok | {:error, term()}


      


Writes a document, creating it or replacing it.

  



    

  
    
      
    
    
      queue_detail(limit \\ 20)



        
          
        

    

  


  

      

          @spec queue_detail(pos_integer()) :: map()


      


How far behind the queue is, and which jobs are failing.

  



    

  
    
      
    
    
      recent_errors(limit \\ 20)



        
          
        

    

  


  

      

          @spec recent_errors(pos_integer()) :: [map()]


      


Recent operational failures, newest first.

  



  
    
      
    
    
      reject_memory_candidate(uri)



        
          
        

    

  


  

      

          @spec reject_memory_candidate(String.t()) :: :ok | {:error, term()}


      


Rejects a waiting memory candidate.

  



  
    
      
    
    
      role(arg1)



        
          
        

    

  


  

      

          @spec role(String.t()) :: :user | :assistant | :system | :unknown


      


Maps a wire role to the atom the store writes, or :unknown.

  



  
    
      
    
    
      runtime_snapshot()



        
          
        

    

  


  

      

          @spec runtime_snapshot() :: map()


      


A bounded, read-only view of the BEAM runtime.

  



    

  
    
      
    
    
      search_documents(term, opts \\ [])



        
          
        

    

  


  

      

          @spec search_documents(String.t(), map() | keyword()) ::
  {:ok, [map()]} | {:error, term()}


      


Searches the store. See AgentDb.search/2 for the options.

  



  
    
      
    
    
      set_enabled(uri, enabled)



        
          
        

    

  


  

      

          @spec set_enabled(String.t(), boolean()) :: :ok | {:error, term()}


      


Enables or disables the subtree at uri.

  



  
    
      
    
    
      set_group(uri, tag)



        
          
        

    

  


  

      

          @spec set_group(String.t(), String.t()) :: :ok | {:error, term()}


      


Assigns the operator group tag for the subtree at uri. Empty clears.

  



  
    
      
    
    
      skill_import_error(reason)



        
          
        

    

  


  

      

          @spec skill_import_error(term()) :: String.t()


      


Why a skill import was refused, in words.

  



  
    
      
    
    
      storage_stats()



        
          
        

    

  


  

      

          @spec storage_stats() :: map()


      


What the store holds and how much room it takes on disk.

  



  
    
      
    
    
      transport_error(conn, reason)



        
          
        

    

  


  

      

          @spec transport_error(Plug.Conn.t(), term()) :: Plug.Conn.t()


      


Renders a store error on a controller connection.

  


        

      


  

    
AgentDbWeb.Controllers.DocumentController 
    



      
Documents over HTTP.
Renders what the store answers and nothing more: a URI that is not there is a
404, a request the store cannot serve is a 422 with the reason it gave, and
anything else is a 500 for the transport to log rather than a store detail
handed to a client.

      


      
        Summary


  
    Functions
  


    
      
        create(conn, map)

      


    


    
      
        delete(conn, map)

      


    


    
      
        index(conn, params)

      


    


    
      
        show(conn, map)

      


    


    
      
        update(conn, map)

      


    





      


      
        Functions


        


  
    
      
    
    
      create(conn, map)



        
          
        

    

  


  


  



  
    
      
    
    
      delete(conn, map)



        
          
        

    

  


  


  



  
    
      
    
    
      index(conn, params)



        
          
        

    

  


  


  



  
    
      
    
    
      show(conn, map)



        
          
        

    

  


  


  



  
    
      
    
    
      update(conn, map)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.Controllers.HealthController 
    



      
Liveness, as the store reports it.
A degraded store still answers -- documents, keyword search, sessions and
memories all work without a model -- so a 503 here means something a monitor
can act on rather than a dead process.

      


      
        Summary


  
    Functions
  


    
      
        show(conn, params)

      


    





      


      
        Functions


        


  
    
      
    
    
      show(conn, params)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.Controllers.McpController 
    



      
MCP Streamable HTTP endpoint.
Authentication is enforced by the :api pipeline before this controller
runs. Trace context is extracted from the traceparent header and passed
to store operations that accept it; a missing or malformed header starts a
new trace without changing auth, results, or response shapes.

      


      
        Summary


  
    Functions
  


    
      
        handle(conn, params)

      


    





      


      
        Functions


        


  
    
      
    
    
      handle(conn, params)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.Controllers.ModelController 
    



      
What the store's models are doing, including a load in progress.
Answerable while a model is downloading or loading, so a caller polling this
can tell "still coming" from "not there".

      


      
        Summary


  
    Functions
  


    
      
        status(conn, params)

      


    





      


      
        Functions


        


  
    
      
    
    
      status(conn, params)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.Controllers.SearchController 
    



      
Search over HTTP.
A search the store cannot serve -- an unknown mode, a model that is not
available -- is a 422 carrying the reason, not a failure of the request
itself.

      


      
        Summary


  
    Functions
  


    
      
        search(conn, params)

      


    


    
      
        suggest(conn, params)

      


    





      


      
        Functions


        


  
    
      
    
    
      search(conn, params)



        
          
        

    

  


  


  



  
    
      
    
    
      suggest(conn, params)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.Controllers.SessionController 
    



      
Sessions over HTTP.

      


      
        Summary


  
    Functions
  


    
      
        append_message(conn, map)

      


    


    
      
        commit(conn, map)

      


    


    
      
        create(conn, params)

      


    


    
      
        show(conn, map)

      


    





      


      
        Functions


        


  
    
      
    
    
      append_message(conn, map)



        
          
        

    

  


  


  



  
    
      
    
    
      commit(conn, map)



        
          
        

    

  


  


  



  
    
      
    
    
      create(conn, params)



        
          
        

    

  


  


  



  
    
      
    
    
      show(conn, map)



        
          
        

    

  


  


  


        

      


  

    
AgentDbWeb.DocumentEditorLive 
    



      
Editing one document.
A draft is held in the socket and shown alongside the stored content, so an
edit is visible before it is published and a reload before publishing loses
nothing the operator can see they have written.

      




  

    
AgentDbWeb.Endpoint 
    



      
The HTTP and WebSocket listener.
Everything about being an endpoint -- which paths carry which protocol, how a
body is parsed, how a session is signed -- belongs here, so that a change to
the store's behaviour never has to be reflected in this file.

      


      
        Summary


  
    Functions
  


    
      
        broadcast(topic, event, msg)

      


        Callback implementation for Phoenix.Endpoint.broadcast/3.



    


    
      
        broadcast!(topic, event, msg)

      


        Callback implementation for Phoenix.Endpoint.broadcast!/3.



    


    
      
        broadcast_from(from, topic, event, msg)

      


        Callback implementation for Phoenix.Endpoint.broadcast_from/4.



    


    
      
        broadcast_from!(from, topic, event, msg)

      


        Callback implementation for Phoenix.Endpoint.broadcast_from!/4.



    


    
      
        call(conn, opts)

      


        Callback implementation for Plug.call/2.



    


    
      
        child_spec(opts)

      


        Returns the child specification to start the endpoint
under a supervision tree.



    


    
      
        config(key, default \\ nil)

      


        Returns the endpoint configuration for key



    


    
      
        config_change(changed, removed)

      


        Reloads the configuration given the application environment changes.



    


    
      
        host()

      


        Returns the host for the given endpoint.



    


    
      
        init(opts)

      


        Callback implementation for Plug.init/1.



    


    
      
        local_broadcast(topic, event, msg)

      


        Callback implementation for Phoenix.Endpoint.local_broadcast/3.



    


    
      
        local_broadcast_from(from, topic, event, msg)

      


        Callback implementation for Phoenix.Endpoint.local_broadcast_from/4.



    


    
      
        path(path)

      


        Generates the path information when routing to this endpoint.



    


    
      
        script_name()

      


        Generates the script name.



    


    
      
        server_info(scheme)

      


        Returns the address and port that the server is running on



    


    
      
        start_link(opts \\ [])

      


        Starts the endpoint supervision tree.



    


    
      
        static_integrity(path)

      


        Generates a base64-encoded cryptographic hash (sha512) to a static file
in priv/static. Meant to be used for Subresource Integrity with CDNs.



    


    
      
        static_lookup(path)

      


        Returns a two item tuple with the first item being the static_path
and the second item being the static_integrity.



    


    
      
        static_path(path)

      


        Generates a route to a static file in priv/static.



    


    
      
        static_url()

      


        Generates the static URL without any path information.



    


    
      
        struct_url()

      


        Generates the endpoint base URL but as a URI struct.



    


    
      
        subscribe(topic, opts \\ [])

      


        Callback implementation for Phoenix.Endpoint.subscribe/2.



    


    
      
        unsubscribe(topic)

      


        Callback implementation for Phoenix.Endpoint.unsubscribe/1.



    


    
      
        url()

      


        Generates the endpoint base URL without any path information.



    





      


      
        Functions


        


  
    
      
    
    
      broadcast(topic, event, msg)



        
          
        

    

  


  

Callback implementation for Phoenix.Endpoint.broadcast/3.

  



  
    
      
    
    
      broadcast!(topic, event, msg)



        
          
        

    

  


  

Callback implementation for Phoenix.Endpoint.broadcast!/3.

  



  
    
      
    
    
      broadcast_from(from, topic, event, msg)



        
          
        

    

  


  

Callback implementation for Phoenix.Endpoint.broadcast_from/4.

  



  
    
      
    
    
      broadcast_from!(from, topic, event, msg)



        
          
        

    

  


  

Callback implementation for Phoenix.Endpoint.broadcast_from!/4.

  



  
    
      
    
    
      call(conn, opts)



        
          
        

    

  


  

Callback implementation for Plug.call/2.

  



  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  

Returns the child specification to start the endpoint
under a supervision tree.

  



    

  
    
      
    
    
      config(key, default \\ nil)



        
          
        

    

  


  

Returns the endpoint configuration for key
Returns default if the key does not exist.

  



  
    
      
    
    
      config_change(changed, removed)



        
          
        

    

  


  

Reloads the configuration given the application environment changes.

  



  
    
      
    
    
      host()



        
          
        

    

  


  

Returns the host for the given endpoint.

  



  
    
      
    
    
      init(opts)



        
          
        

    

  


  

Callback implementation for Plug.init/1.

  



  
    
      
    
    
      local_broadcast(topic, event, msg)



        
          
        

    

  


  

Callback implementation for Phoenix.Endpoint.local_broadcast/3.

  



  
    
      
    
    
      local_broadcast_from(from, topic, event, msg)



        
          
        

    

  


  

Callback implementation for Phoenix.Endpoint.local_broadcast_from/4.

  



  
    
      
    
    
      path(path)



        
          
        

    

  


  

Generates the path information when routing to this endpoint.

  



  
    
      
    
    
      script_name()



        
          
        

    

  


  

Generates the script name.

  



  
    
      
    
    
      server_info(scheme)



        
          
        

    

  


  

Returns the address and port that the server is running on

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

Starts the endpoint supervision tree.
All other options are merged into the endpoint configuration.

  



  
    
      
    
    
      static_integrity(path)



        
          
        

    

  


  

Generates a base64-encoded cryptographic hash (sha512) to a static file
in priv/static. Meant to be used for Subresource Integrity with CDNs.

  



  
    
      
    
    
      static_lookup(path)



        
          
        

    

  


  

Returns a two item tuple with the first item being the static_path
and the second item being the static_integrity.

  



  
    
      
    
    
      static_path(path)



        
          
        

    

  


  

Generates a route to a static file in priv/static.

  



  
    
      
    
    
      static_url()



        
          
        

    

  


  

Generates the static URL without any path information.
It uses the configuration under :static_url to generate
such. It falls back to :url if :static_url is not set.

  



  
    
      
    
    
      struct_url()



        
          
        

    

  


  

Generates the endpoint base URL but as a URI struct.
It uses the configuration under :url to generate such.
Useful for manipulating the URL data and passing it to
URL helpers.

  



    

  
    
      
    
    
      subscribe(topic, opts \\ [])



        
          
        

    

  


  

Callback implementation for Phoenix.Endpoint.subscribe/2.

  



  
    
      
    
    
      unsubscribe(topic)



        
          
        

    

  


  

Callback implementation for Phoenix.Endpoint.unsubscribe/1.

  



  
    
      
    
    
      url()



        
          
        

    

  


  

Generates the endpoint base URL without any path information.
It uses the configuration under :url to generate such.

  


        

      


  

    
AgentDbWeb.Mcp 
    



      
Compatibility shim over AgentDb.Mcp.
The MCP tool inventory now lives in the core module AgentDb.Mcp so it can
be used in-process by a sidecar host without the Phoenix web layer. This
module delegates to it, keeping existing callers and tests working.

      


      
        Summary


  
    Functions
  


    
      
        call_tool(name, args \\ %{}, opts \\ [])

      


        Invokes a tool by name in-process, delegating to AgentDb.Mcp.



    


    
      
        handle_request(request, opts \\ [])

      


        Handles one JSON-RPC request map, delegating to AgentDb.Mcp.



    


    
      
        tools()

      


        The MCP tool inventory served by tools/list.



    





      


      
        Functions


        


    

    

  
    
      
    
    
      call_tool(name, args \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec call_tool(String.t(), map(), keyword()) :: {:ok, term()} | {:error, term()}


      


Invokes a tool by name in-process, delegating to AgentDb.Mcp.

  



    

  
    
      
    
    
      handle_request(request, opts \\ [])



        
          
        

    

  


  

      

          @spec handle_request(map(), keyword()) :: map()


      


Handles one JSON-RPC request map, delegating to AgentDb.Mcp.

  



  
    
      
    
    
      tools()



        
          
        

    

  


  

      

          @spec tools() :: [map()]


      


The MCP tool inventory served by tools/list.

  


        

      


  

    
AgentDbWeb.Router 
    



      
The HTTP surface.
Two pipelines, because there are two kinds of client: an operator on the
machine the store runs on, browsing a console, and a program reaching the
store over the network. The API pipeline authenticates and answers JSON; the
browser pipeline renders pages. Both reach the store only through the facade.

      


      
        Summary


  
    Functions
  


    
      
        api(conn, _)

      


    


    
      
        browser(conn, _)

      


    


    
      
        call(conn, opts)

      


        Callback invoked by Plug on every request.



    


    
      
        formatted_routes(_)

      


        Callback implementation for Phoenix.VerifiedRoutes.formatted_routes/1.



    


    
      
        init(opts)

      


        Callback required by Plug that initializes the router
for serving web requests.



    


    
      
        verified_route?(_, split_path)

      


        Callback implementation for Phoenix.VerifiedRoutes.verified_route?/2.



    





      


      
        Functions


        


  
    
      
    
    
      api(conn, _)



        
          
        

    

  


  


  



  
    
      
    
    
      browser(conn, _)



        
          
        

    

  


  


  



  
    
      
    
    
      call(conn, opts)



        
          
        

    

  


  

Callback invoked by Plug on every request.

  



  
    
      
    
    
      formatted_routes(_)



        
          
        

    

  


  

Callback implementation for Phoenix.VerifiedRoutes.formatted_routes/1.

  



  
    
      
    
    
      init(opts)



        
          
        

    

  


  

Callback required by Plug that initializes the router
for serving web requests.

  



  
    
      
    
    
      verified_route?(_, split_path)



        
          
        

    

  


  

Callback implementation for Phoenix.VerifiedRoutes.verified_route?/2.

  


        

      


  

    
AgentDbWeb.SessionAuth 
    



      
Authentication for the browser surface.
The browser surface is a console for a store that is already local to the
process embedding it: it serves an operator's own documents, to an operator
on the machine the store runs on. There is therefore no user to
authenticate, and this plug deliberately passes every request through.
A deployment that puts a real identity in front of the console should put it
in front of the endpoint, not have this plug grow a notion of a user.

      




  

    
AgentDbWeb.WebSocket 
    



      
The WebSocket endpoint.
Authentication happens here, at connect, because a socket that is open is a
socket that has been let in: checking per call would mean an unauthenticated
connection could hold resources and probe which calls exist.

      




  

    
AgentDb 
    



      
Embedded offline context store for AI agents (OpenViking-inspired).
A URI-addressed tree with layered content (L0 abstract, L1 overview, L2 full
content), keyword and vector search over it, append-only sessions that can be
committed into the tree, and typed durable memories with their provenance.
Every function here is a stable entry point. The work behind them belongs to
the application workflows, which reach the store and the models through
replaceable ports rather than naming either directly -- so what a caller
depends on stays the same when what serves it changes.
Starting
{:ok, _} = Application.ensure_all_started(:agent_db)
:ok = AgentDb.write("viking://resources/readme.md", "# Title")
{:ok, content} = AgentDb.read("viking://resources/readme.md")
Layered content
A document is stored with its full content and, optionally, a caller's own
abstract and overview. A layer that was not supplied is generated in the
background, and a read resolves to the first thing available: the stored
layer, then the generated one, then a deterministic fallback that needs no
model at all.

      


      
        Summary


  
    Types
  


    
      
        content()

      


    


    
      
        uri()

      


    





  
    Functions
  


    
      
        abstract(uri)

      


        Reads a document's L0 abstract, falling back to frontmatter identity or the first non-empty body line.



    


    
      
        append_message(session_id, role, content)

      


        Appends a message to a session (role: :user | :assistant | :system).



    


    
      
        backfill_vector_index()

      


        Enqueues :embed jobs only for URIs missing in the active dim table.



    


    
      
        bulk_set_enabled(uris, enabled)

      


        Applies set_enabled to every URI in uris, attempting each one.
Answers per-URI outcomes plus summary counts.



    


    
      
        bulk_set_group(uris, tag)

      


        Applies set_group to every URI in uris, attempting each one.



    


    
      
        cache_stats()

      


        The size of the store's disposable read caches: entries and bytes per table.



    


    
      
        commit_session(session_id, destination_uri, opts \\ [])

      


        Commits a session into the tree at destination_uri as one document.



    


    
      
        create_session()

      


        Creates a session and returns its id.



    


    
      
        data_transfer_limits()

      


        The bounds one data transfer accepts, for a caller that has to bound its own input.



    


    
      
        default_confidence()

      


        The confidence recorded when a caller supplies none.



    


    
      
        export_data(path, opts \\ [])

      


        Exports store data to a tar archive at path.



    


    
      
        export_data_error_message(reason)

      


        Why a data export or import was refused, as a sentence an operator can act on.



    


    
      
        find(query, opts \\ [])

      


        Discovers files and directories whose URI path contains query.



    


    
      
        forget(uri)

      


        Removes a memory and its provenance. See AgentDb.Application.Memories.forget/1.



    


    
      
        get_session(session_id)

      


        Returns every message of a session, in order.



    


    
      
        grep(query, opts \\ [])

      


        Searches full document content (L2) for a literal substring.



    


    
      
        health_check()

      


        Whether the store and its models are usable, checked individually.



    


    
      
        import_data(source, opts \\ [])

      


        Imports a transfer archive created by export_data/1 into the running store.



    


    
      
        import_skills(user_id, source)

      


        Imports Agent Skills into viking://user/{user_id}/skills.



    


    
      
        index_coverage()

      


        How much of the store's content each index covers.



    


    
      
        layers(uri)

      


        Reads a document's three LLM-facing layers together, each with its source.



    


    
      
        layers_batch(uris)

      


        Reads the L0/L1/L2 layers for several URIs in one store operation.



    


    
      
        list(uri)

      


        Lists the names of a URI's direct children.



    


    
      
        list_all_documents(scope \\ "viking://", opts \\ [])

      


        Recursive document URIs under scope in deterministic order, paged.



    


    
      
        list_skills(opts \\ [])

      


        Installed skill roots in URI order, paged. Each entry carries name,
owner, uri, files, enabled, and group_tag.



    


    
      
        memory_conflicts(opts \\ [])

      


        Possible conflicts between active memories. See AgentDb.Application.Memories.conflicts/1.



    


    
      
        memory_count()

      


        Alias for memory_statistics/0.



    


    
      
        memory_statistics()

      


        Memory statistics: counts per type and status, pending, never surfaced. See AgentDb.Application.Memories.statistics/0.



    


    
      
        memory_stats()

      


        Alias for memory_statistics/0.



    


    
      
        memory_types()

      


        The memory types, for callers that need to enumerate the taxonomy.



    


    
      
        model_status()

      


        How the store's models are doing, including a load in progress.



    


    
      
        operation_stats()

      


        Operation, job, and model counts by outcome since this process started.



    


    
      
        overview(uri)

      


        Reads a document's L1 overview, falling back to the first 280 characters of the body after frontmatter.



    


    
      
        pending_memory_candidates(opts \\ [])

      


        Candidates waiting for promotion review. See AgentDb.Application.Memories.pending_candidates/1.



    


    
      
        promote_memory(uri)

      


        Promotes the waiting candidate at uri to the active memory.



    


    
      
        prune_vector_index(dim)

      


        Drops a non-active vector dim table (vec_nodes_<dim>).



    


    
      
        queue_detail(limit \\ 20)

      


        How far behind the queue is, and which jobs are failing.



    


    
      
        queue_stats()

      


        How much background work is outstanding, by status.



    


    
      
        read(uri)

      


        Reads a document's full content (L2).



    


    
      
        recall(uri_or_opts \\ [])

      


        Reads memories back. See AgentDb.Application.Memories.recall/1.



    


    
      
        recent_errors(limit \\ 20)

      


        Recent operational failures, newest first, with the operation they happened in
and their classified reason. Bounded and in memory only.



    


    
      
        reject_memory_candidate(uri)

      


        Rejects the waiting candidate at uri, leaving no trace of it.



    


    
      
        remember(uri, value, opts \\ [])

      


        Records a durable fact as a memory. See AgentDb.Application.Memories.remember/3.



    


    
      
        rm(uri)

      


        Removes the subtree at uri, from every store keyed by URI.



    


    
      
        runtime_snapshot()

      


        A bounded, read-only view of the BEAM runtime: uptime, applications,
supervisors, process counts, ETS tables, memory, and scheduler figures.



    


    
      
        search(term, opts \\ [])

      


        Searches documents by :keyword, :vector, or :hybrid (default
:keyword).



    


    
      
        set_enabled(uri, enabled)

      


        Enables or disables the subtree at uri.



    


    
      
        set_group(uri, tag)

      


        Assigns the operator group tag for the subtree at uri. Empty clears.



    


    
      
        skill_import_error_message(reason)

      


        Why a skill import was refused, as a sentence an operator can act on.



    


    
      
        skill_import_limits()

      


        The bounds one skill import accepts, for a caller that has to bound its own input.



    


    
      
        storage_stats()

      


        What the store holds and how much room it takes on disk.



    


    
      
        stored_layers(uri)

      


        Reads a document's stored L0/L1 layers without fallback.



    


    
      
        subscribe(uri)

      


        Subscribes the caller to changes beneath a viking:// URI.



    


    
      
        tree(uri, depth \\ 2)

      


        A depth-limited projection of the tree at uri (default depth 2).



    


    
      
        unsubscribe(uri)

      


        Unsubscribes the caller from a viking:// URI scope.



    


    
      
        write(uri, content, opts \\ [])

      


        Writes a document at uri, creating missing parent directories.



    





      


      
        Types


        


  
    
      
    
    
      content()



        
          
        

    

  


  

      

          @type content() :: String.t()


      



  



  
    
      
    
    
      uri()



        
          
        

    

  


  

      

          @type uri() :: String.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      abstract(uri)



        
          
        

    

  


  

      

          @spec abstract(uri()) :: {:ok, content()} | {:error, term()}


      


Reads a document's L0 abstract, falling back to frontmatter identity or the first non-empty body line.

  



  
    
      
    
    
      append_message(session_id, role, content)



        
          
        

    

  


  

      

          @spec append_message(String.t(), atom(), String.t()) :: :ok | {:error, term()}


      


Appends a message to a session (role: :user | :assistant | :system).

  



  
    
      
    
    
      backfill_vector_index()



        
          
        

    

  


  

      

          @spec backfill_vector_index() :: {:ok, non_neg_integer()} | {:error, term()}


      


Enqueues :embed jobs only for URIs missing in the active dim table.
Switching providers creates the new table if missing and backfills the diff;
URIs already covered are never re-enqueued.

  



  
    
      
    
    
      bulk_set_enabled(uris, enabled)



        
          
        

    

  


  

      

          @spec bulk_set_enabled([uri()], boolean()) ::
  {:ok,
   %{results: [map()], updated: non_neg_integer(), failed: non_neg_integer()}}


      


Applies set_enabled to every URI in uris, attempting each one.
Answers per-URI outcomes plus summary counts.

  



  
    
      
    
    
      bulk_set_group(uris, tag)



        
          
        

    

  


  

      

          @spec bulk_set_group([uri()], String.t()) ::
  {:ok,
   %{results: [map()], updated: non_neg_integer(), failed: non_neg_integer()}}


      


Applies set_group to every URI in uris, attempting each one.

  



  
    
      
    
    
      cache_stats()



        
          
        

    

  


  

      

          @spec cache_stats() :: map()


      


The size of the store's disposable read caches: entries and bytes per table.

  



    

  
    
      
    
    
      commit_session(session_id, destination_uri, opts \\ [])



        
          
        

    

  


  

      

          @spec commit_session(String.t(), String.t(), keyword()) ::
  {:ok, String.t() | :unchanged} | {:error, term()}


      


Commits a session into the tree at destination_uri as one document.
Idempotent per (session, destination): re-committing an unchanged session
returns {:ok, :unchanged}. If the destination has since been removed, the
commit rebuilds it rather than reporting it unchanged.

  



  
    
      
    
    
      create_session()



        
          
        

    

  


  

      

          @spec create_session() :: {:ok, String.t()} | {:error, term()}


      


Creates a session and returns its id.

  



  
    
      
    
    
      data_transfer_limits()



        
          
        

    

  


  

      

          @spec data_transfer_limits() :: %{
  max_entries: pos_integer(),
  max_bytes: pos_integer()
}


      


The bounds one data transfer accepts, for a caller that has to bound its own input.

  



  
    
      
    
    
      default_confidence()



        
          
        

    

  


  

      

          @spec default_confidence() :: float()


      


The confidence recorded when a caller supplies none.

  



    

  
    
      
    
    
      export_data(path, opts \\ [])



        
          
        

    

  


  

      

          @spec export_data(Path.t(), keyword()) :: {:ok, map()} | {:error, term()}


      


Exports store data to a tar archive at path.
Snapshots documents (full content plus caller-supplied abstract/overview),
memory provenance, and sessions into a single .tar or .tar.gz file that
another store can import with import_data/1. With scope: the export is
limited to one subtree (sessions are included only for a full export).
Returns {:ok, %{path:, scope:, documents:, memories:, sessions:, messages:}}.

  



  
    
      
    
    
      export_data_error_message(reason)



        
          
        

    

  


  

      

          @spec export_data_error_message(term()) :: String.t()


      


Why a data export or import was refused, as a sentence an operator can act on.

  



    

  
    
      
    
    
      find(query, opts \\ [])



        
          
        

    

  


  

      

          @spec find(String.t(), keyword()) :: {:ok, [map()]} | {:error, term()}


      


Discovers files and directories whose URI path contains query.
A literal, case-insensitive substring match over the URI path (excluding
the viking:// scheme). See AgentDb.Application.Documents.find/2 for
scoping, limits, ordering, and errors.

  



  
    
      
    
    
      forget(uri)



        
          
        

    

  


  

      

          @spec forget(uri()) :: :ok | {:error, term()}


      


Removes a memory and its provenance. See AgentDb.Application.Memories.forget/1.

  



  
    
      
    
    
      get_session(session_id)



        
          
        

    

  


  

      

          @spec get_session(String.t()) :: {:ok, [map()]} | {:error, term()}


      


Returns every message of a session, in order.

  



    

  
    
      
    
    
      grep(query, opts \\ [])



        
          
        

    

  


  

      

          @spec grep(String.t(), keyword()) :: {:ok, [map()]} | {:error, term()}


      


Searches full document content (L2) for a literal substring.
A literal, case-insensitive match that never looks at abstracts or
overviews. See AgentDb.Application.Search.grep/2 for scoping, limits,
ordering, and errors.

  



  
    
      
    
    
      health_check()



        
          
        

    

  


  

      

          @spec health_check() :: %{
  status: String.t(),
  checks: %{db: boolean(), models: boolean()}
}


      


Whether the store and its models are usable, checked individually.

  



    

  
    
      
    
    
      import_data(source, opts \\ [])



        
          
        

    

  


  

      

          @spec import_data(Path.t() | {:archive, binary()}, keyword()) ::
  {:ok, map()} | {:error, term()}


      


Imports a transfer archive created by export_data/1 into the running store.
Accepts a filesystem path or {:archive, binary}. Validates the whole
archive before writing anything; a refused archive leaves the store exactly
as it was. Import merges by URI and never deletes content outside the
archive. Re-importing an unchanged archive converges without duplication.

  



  
    
      
    
    
      import_skills(user_id, source)



        
          
        

    

  


  

      

          @spec import_skills(String.t(), AgentDb.Skills.Source.source()) ::
  {:ok,
   %{
     skills: [
       %{
         name: String.t(),
         status: :imported | :replaced | :failed,
         files: non_neg_integer(),
         reason: term() | nil
       }
     ]
   }}
  | {:error, term()}


      


Imports Agent Skills into viking://user/{user_id}/skills.
A source is a folder, a tar archive (gzip-compressed or not), or the files of a
browser directory selection:
AgentDb.import_skills("alice", {:path, "./my-skills"})
AgentDb.import_skills("alice", {:path, "./my-skills.tar.gz"})
AgentDb.import_skills("alice", {:uploads, [%{path: "alpha/SKILL.md", content: body}]})
Each skill is a directory with a SKILL.md at its root, and a source may hold
one skill or a collection of them; a skill's name is its directory's name. See
AgentDb.Skills.Source for what is accepted and what is refused.
A skill stored under that name already is replaced whole -- files the new
source does not have go with it -- and a replacement that fails leaves the
stored skill as it was, so a valid skill in the same source still lands.
Answers the outcome of every skill, or one error for the source as a whole.
Nothing is written until the whole source has been accepted, so an error leaves
the store as it was. AgentDb.skill_import_error_message/1 turns the error
into a sentence.

  



  
    
      
    
    
      index_coverage()



        
          
        

    

  


  

      

          @spec index_coverage() :: map()


      


How much of the store's content each index covers.
Vector index availability and row count against the document count, plus the
documents under each index's own roots. An index that cannot be queried
reports unavailable rather than reporting zero. The vector leg additionally
reports active_dim and needs_backfill when the provider serves them.

  



  
    
      
    
    
      layers(uri)



        
          
        

    

  


  

      

          @spec layers(uri()) ::
  %{
    abstract: %{
      text: content(),
      source: :stored | :fallback | :unavailable,
      chars: non_neg_integer()
    },
    overview: %{
      text: content(),
      source: :stored | :fallback | :unavailable,
      chars: non_neg_integer()
    },
    content: %{
      text: content(),
      source: :stored | :unavailable,
      chars: non_neg_integer()
    }
  }
  | {:error, term()}


      


Reads a document's three LLM-facing layers together, each with its source.
Answers %{abstract: layer, overview: layer, content: layer}, where each layer
carries text, source (:stored, :fallback, or :unavailable), and
chars. A :fallback layer was derived from L2 at read time because nothing
was stored; :unavailable means that layer's read failed. A missing URI is an
error, as with any other read.
One call instead of four, so a caller deciding whether to read a whole
document pays one round trip rather than one per layer.

  



  
    
      
    
    
      layers_batch(uris)



        
          
        

    

  


  

      

          @spec layers_batch([uri()]) :: %{required(uri()) => map()}


      


Reads the L0/L1/L2 layers for several URIs in one store operation.

  



  
    
      
    
    
      list(uri)



        
          
        

    

  


  

      

          @spec list(uri()) :: {:ok, [String.t()]} | {:error, term()}


      


Lists the names of a URI's direct children.

  



    

    

  
    
      
    
    
      list_all_documents(scope \\ "viking://", opts \\ [])



        
          
        

    

  


  

      

          @spec list_all_documents(uri(), keyword()) :: {:ok, map()} | {:error, term()}


      


Recursive document URIs under scope in deterministic order, paged.
Options: :page (default 1), :per_page (default 50, max 200),
:substring, :include_disabled (default false), :group.

  



    

  
    
      
    
    
      list_skills(opts \\ [])



        
          
        

    

  


  

      

          @spec list_skills(keyword()) :: {:ok, map()} | {:error, term()}


      


Installed skill roots in URI order, paged. Each entry carries name,
owner, uri, files, enabled, and group_tag.
Options: :page, :per_page, :substring, :owner, :include_disabled,
:group.

  



    

  
    
      
    
    
      memory_conflicts(opts \\ [])



        
          
        

    

  


  

      

          @spec memory_conflicts(keyword()) :: {:ok, [map()]} | {:error, term()}


      


Possible conflicts between active memories. See AgentDb.Application.Memories.conflicts/1.

  



  
    
      
    
    
      memory_count()



        
          
        

    

  


  

      

          @spec memory_count() :: {:ok, map()} | {:error, term()}


      


Alias for memory_statistics/0.

  



  
    
      
    
    
      memory_statistics()



        
          
        

    

  


  

      

          @spec memory_statistics() :: {:ok, map()} | {:error, term()}


      


Memory statistics: counts per type and status, pending, never surfaced. See AgentDb.Application.Memories.statistics/0.

  



  
    
      
    
    
      memory_stats()



        
          
        

    

  


  

      

          @spec memory_stats() :: {:ok, map()} | {:error, term()}


      


Alias for memory_statistics/0.

  



  
    
      
    
    
      memory_types()



        
          
        

    

  


  

      

          @spec memory_types() :: [String.t()]


      


The memory types, for callers that need to enumerate the taxonomy.

  



  
    
      
    
    
      model_status()



        
          
        

    

  


  

      

          @spec model_status() :: map()


      


How the store's models are doing, including a load in progress.

  



  
    
      
    
    
      operation_stats()



        
          
        

    

  


  

      

          @spec operation_stats() :: map()


      


Operation, job, and model counts by outcome since this process started.

  



  
    
      
    
    
      overview(uri)



        
          
        

    

  


  

      

          @spec overview(uri()) :: {:ok, content()} | {:error, term()}


      


Reads a document's L1 overview, falling back to the first 280 characters of the body after frontmatter.

  



    

  
    
      
    
    
      pending_memory_candidates(opts \\ [])



        
          
        

    

  


  

      

          @spec pending_memory_candidates(keyword()) :: {:ok, [map()]} | {:error, term()}


      


Candidates waiting for promotion review. See AgentDb.Application.Memories.pending_candidates/1.

  



  
    
      
    
    
      promote_memory(uri)



        
          
        

    

  


  

      

          @spec promote_memory(uri()) :: {:ok, uri()} | {:error, term()}


      


Promotes the waiting candidate at uri to the active memory.

  



  
    
      
    
    
      prune_vector_index(dim)



        
          
        

    

  


  

      

          @spec prune_vector_index(pos_integer()) :: :ok | {:error, term()}


      


Drops a non-active vector dim table (vec_nodes_<dim>).
Refuses the active dim; boot never wipes. An operator action for reclaiming
disk after a provider switch, not part of any write path.

  



    

  
    
      
    
    
      queue_detail(limit \\ 20)



        
          
        

    

  


  

      

          @spec queue_detail(pos_integer()) :: map()


      


How far behind the queue is, and which jobs are failing.
Beyond queue_stats/0's counts: the age of the longest-waiting pending job,
and the failures that spent their retries, each with the classified reason.

  



  
    
      
    
    
      queue_stats()



        
          
        

    

  


  

      

          @spec queue_stats() :: map()


      


How much background work is outstanding, by status.

  



  
    
      
    
    
      read(uri)



        
          
        

    

  


  

      

          @spec read(uri()) :: {:ok, content()} | {:error, term()}


      


Reads a document's full content (L2).

  



    

  
    
      
    
    
      recall(uri_or_opts \\ [])



        
          
        

    

  


  

      

          @spec recall(uri() | keyword()) :: {:ok, [map()]} | {:error, term()}


      


Reads memories back. See AgentDb.Application.Memories.recall/1.

  



    

  
    
      
    
    
      recent_errors(limit \\ 20)



        
          
        

    

  


  

      

          @spec recent_errors(pos_integer()) :: [map()]


      


Recent operational failures, newest first, with the operation they happened in
and their classified reason. Bounded and in memory only.

  



  
    
      
    
    
      reject_memory_candidate(uri)



        
          
        

    

  


  

      

          @spec reject_memory_candidate(uri()) :: :ok | {:error, term()}


      


Rejects the waiting candidate at uri, leaving no trace of it.

  



    

  
    
      
    
    
      remember(uri, value, opts \\ [])



        
          
        

    

  


  

      

          @spec remember(uri(), content(), keyword()) :: {:ok, uri()} | {:error, term()}


      


Records a durable fact as a memory. See AgentDb.Application.Memories.remember/3.

  



  
    
      
    
    
      rm(uri)



        
          
        

    

  


  

      

          @spec rm(uri()) :: :ok | {:error, term()}


      


Removes the subtree at uri, from every store keyed by URI.

  



  
    
      
    
    
      runtime_snapshot()



        
          
        

    

  


  

      

          @spec runtime_snapshot() :: {:ok, map()} | {:error, term()}


      


A bounded, read-only view of the BEAM runtime: uptime, applications,
supervisors, process counts, ETS tables, memory, and scheduler figures.
Read-only by construction: nothing is started, stopped, or messaged to take
one. Never writes, so a snapshot is safe to take at any time.

  



    

  
    
      
    
    
      search(term, opts \\ [])



        
          
        

    

  


  

      

          @spec search(String.t(), keyword()) :: {:ok, [map()]} | {:error, term()}


      


Searches documents by :keyword, :vector, or :hybrid (default
:keyword).
Options:
	:mode - :keyword, :vector, or :hybrid
	:scope - a URI prefix to limit the search to one subtree
	:top_k - maximum results (default 10)
	:hybrid_weights - {keyword_weight, vector_weight} or [keyword: kw, vector: vw] (default {0.5, 0.5})
	:fields - which per-result fields to return: any of :uri, :content,
:abstract, :overview, :score. :uri must be named, since a result
without its URI cannot be fetched. Omitted returns all of them.


  



  
    
      
    
    
      set_enabled(uri, enabled)



        
          
        

    

  


  

      

          @spec set_enabled(uri(), boolean()) :: :ok | {:error, term()}


      


Enables or disables the subtree at uri.
Disabled is blocked-from-use: excluded from search and default listings,
but still readable and editable. Notifies subscribers so the console
reloads without restart.

  



  
    
      
    
    
      set_group(uri, tag)



        
          
        

    

  


  

      

          @spec set_group(uri(), String.t()) :: :ok | {:error, term()}


      


Assigns the operator group tag for the subtree at uri. Empty clears.

  



  
    
      
    
    
      skill_import_error_message(reason)



        
          
        

    

  


  

      

          @spec skill_import_error_message(term()) :: String.t()


      


Why a skill import was refused, as a sentence an operator can act on.

  



  
    
      
    
    
      skill_import_limits()



        
          
        

    

  


  

      

          @spec skill_import_limits() :: %{max_entries: pos_integer(), max_bytes: pos_integer()}


      


The bounds one skill import accepts, for a caller that has to bound its own input.

  



  
    
      
    
    
      storage_stats()



        
          
        

    

  


  

      

          @spec storage_stats() :: map()


      


What the store holds and how much room it takes on disk.
Document and directory counts, documents per top-level subtree, and the
database and write-ahead-log sizes.

  



  
    
      
    
    
      stored_layers(uri)



        
          
        

    

  


  

      

          @spec stored_layers(uri()) ::
  {:ok, %{abstract: content() | nil, overview: content() | nil}}
  | {:error, term()}


      


Reads a document's stored L0/L1 layers without fallback.

  



  
    
      
    
    
      subscribe(uri)



        
          
        

    

  


  

      

          @spec subscribe(uri()) :: :ok | {:error, term()}


      


Subscribes the caller to changes beneath a viking:// URI.

  



    

  
    
      
    
    
      tree(uri, depth \\ 2)



        
          
        

    

  


  

      

          @spec tree(uri(), pos_integer()) :: {:ok, map()} | {:error, term()}


      


A depth-limited projection of the tree at uri (default depth 2).

  



  
    
      
    
    
      unsubscribe(uri)



        
          
        

    

  


  

      

          @spec unsubscribe(uri()) :: :ok | {:error, term()}


      


Unsubscribes the caller from a viking:// URI scope.

  



    

  
    
      
    
    
      write(uri, content, opts \\ [])



        
          
        

    

  


  

      

          @spec write(uri(), content(), keyword()) :: :ok | {:error, term()}


      


Writes a document at uri, creating missing parent directories.
Persists and acknowledges before any embedding or summarization completes, so
a read returns content immediately and searchability arrives progressively.
With async: false the write waits instead, and reports whether the work
completed, failed, or is still outstanding.
Options:
	:async - override async_writes
	:sync_timeout_ms - how long a synchronous write waits (default 30_000)
	:abstract / :overview - the caller's own L0 / L1 layers


  


        

      


  

    
AgentDb.Archive 
    



      
A bounded tar archive, optionally gzipped, in both directions.
Two unrelated features accept a tar file a user chose: an Agent Skill bundle
and a data-transfer archive. Both had the same gzip inflater, the same listing
and extraction calls, and the same two bounds written out twice — which is how
two safety-critical copies drift apart while each one's own tests still pass.
This is that code once, and writing is here for the same reason: the exporter and
the format it writes must not each hold their own idea of what an archive is.
The bound is a parameter rather than a module attribute because the two callers
accept different sizes, and the bound is the whole point of the module.
The two bounds
An archive is listed before it is read, so the whole of it can be refused
before a byte is expanded:
	the declared total, taken from the headers, refuses a bundle that
announces itself as too large; and
	the actual total, checked while inflating and again while extracting,
which is what holds when a header lies about what its member holds.

Gzip is undone here rather than by the tar reader, and through the streaming
inflater, because a compressed archive is inflated whole before a tar reader
could bound it. The tar reader is handed plain bytes, and the inflated total
is bounded before it is ever assembled.

      


      
        Summary


  
    Types
  


    
      
        member()

      


        One member of an archive, as its header describes it.



    





  
    Functions
  


    
      
        build(members)

      


        Packs members into an uncompressed tar binary.



    


    
      
        declared_size(members)

      


        The total size the headers declare across the regular members.



    


    
      
        digest(binary)

      


        The lower-case hex SHA-256 of binary.



    


    
      
        extract(binary, max_bytes)

      


        The contents of every regular member, as %{name => binary}.



    


    
      
        list(binary, max_entries, max_bytes)

      


        Every member of binary.



    


    
      
        plain_tar(binary, max_bytes)

      


        The bytes an archive holds once expanded, bounded by max_bytes.



    


    
      
        write(path, members, compressed)

      


        Writes members to path as a tar, gzip compressed when asked.



    





      


      
        Types


        


  
    
      
    
    
      member()



        
          
        

    

  


  

      

          @type member() :: %{
  name: String.t(),
  type: :regular | :directory,
  size: non_neg_integer()
}


      


One member of an archive, as its header describes it.

  


        

      

      
        Functions


        


  
    
      
    
    
      build(members)



        
          
        

    

  


  

      

          @spec build([{String.t(), binary()}]) :: {:ok, binary()} | {:error, term()}


      


Packs members into an uncompressed tar binary.
:erl_tar writes to a path rather than to memory, so the archive is built in a
scratch file and read back; the file is removed whether or not the build
succeeded. The result is the same bytes write/3 would put on disk, which is
what makes an in-memory transfer and a file transfer the same format.
members is a list of {name, content} with name a string.

  



  
    
      
    
    
      declared_size(members)



        
          
        

    

  


  

      

          @spec declared_size([member()]) :: non_neg_integer()


      


The total size the headers declare across the regular members.

  



  
    
      
    
    
      digest(binary)



        
          
        

    

  


  

      

          @spec digest(binary()) :: String.t()


      


The lower-case hex SHA-256 of binary.
The digest a transfer manifest records and re-checks. It lives here because
the checksum is over the bytes that were packed, which is the same question the
container answers.

  



  
    
      
    
    
      extract(binary, max_bytes)



        
          
        

    

  


  

      

          @spec extract(binary(), pos_integer()) ::
  {:ok, %{optional(String.t()) => binary()}} | {:error, term()}


      


The contents of every regular member, as %{name => binary}.
Bounded again by what is actually read rather than by what was declared: a
header can claim a size its member does not have. A directory contributes no
content.

  



  
    
      
    
    
      list(binary, max_entries, max_bytes)



        
          
        

    

  


  

      

          @spec list(binary(), pos_integer(), pos_integer()) ::
  {:ok, [member()]} | {:error, term()}


      


Every member of binary.
Refuses a bundle holding more than max_entries members or declaring more than
max_bytes, and refuses the whole archive for any member that is not a regular
file or a directory — a symbolic link, a hard link, or a device entry is caught
from the listing, before its contents are read.

  



  
    
      
    
    
      plain_tar(binary, max_bytes)



        
          
        

    

  


  

      

          @spec plain_tar(binary(), pos_integer()) :: {:ok, binary()} | {:error, term()}


      


The bytes an archive holds once expanded, bounded by max_bytes.
Gzip is detected by its magic bytes rather than by a file name, so a .tar.gz
that is not gzip and a tar that happens to be called one are each reported for
what they are.

  



  
    
      
    
    
      write(path, members, compressed)



        
          
        

    

  


  

      

          @spec write(Path.t(), [{String.t(), binary()}], boolean()) :: :ok | {:error, term()}


      


Writes members to path as a tar, gzip compressed when asked.
compressed is passed rather than inferred from the file name: whether an
archive is compressed is a property of the caller's destination, and the
reading side detects gzip by its content rather than by its extension, so a
name never decides what the bytes are.

  


        

      


  

    
AgentDb.Core.Storage behaviour
    



      
Durable state the context store keeps, expressed without reference to any
particular database.
A storage adapter owns the authoritative records: documents, memory
assertions, sessions, session commit bookkeeping, and the persisted job queue.
Those records have to agree with each other, so the contract exposes whole
operations rather than connections or statements: a workflow asks for a
subtree to be removed, not for a transaction to be opened.
A vector index is different in kind. It is derived: every row in it can be
reproduced by work the store already persisted. That makes it safe to let the
index lag — it is regenerated, not recovered — and it means the guarantee
belongs in the read rather than in the write. search_vector/4 therefore
never returns a URI the node store cannot hold, so a row naming a removed
URI is inert until reclamation deletes it, and a re-write retires the URI's
previous vector so a live document is never ranked on content it no longer
has. Drift remains a cost, so it is bounded by cancel_jobs/1 and reclaimed
rather than silently accumulated.
Invariants an implementation must uphold
	A write is durable before it is acknowledged, and a cache in front of the
adapter may never serve anything the adapter has not already committed.
	The authoritative stores change together. remove_subtree/1 removes a URI
and everything beneath it from the node store, the memory store, the commit
bookkeeping and the job queue in one step, and replace_skill/2 has the
same two properties for a whole subtree. A rejected removal leaves all of
that untouched.
	A vector hit is only ever returned for a URI the node store still holds, so
a removed URI is never surfaced even while a row naming it survives in the
index. This is the guarantee that lets removal skip the index and reclamation
pick up afterwards.
	A write retires the previous vector for the URI it writes, so a document is
never ranked against content it no longer has. Retiring derived data only
ever makes vector search return less, never something the store cannot hold.
	A result produced by work that started before a removal never brings the
removed URI back. put_embedding_result/3 and put_layer_result/4 check
that the node is still there before writing the result and report
:discarded when it is not, which avoids most orphans outright; the
read-path join is what holds for the rest.

Callbacks exchange core values and {:ok, _} / {:error, _} results, never
adapter-specific structs or exceptions.

      


      
        Summary


  
    Types
  


    
      
        hit()

      


        A vector search hit, scored by the adapter.



    


    
      
        job()

      


        A unit of durable background work.



    


    
      
        layer()

      


        The layered summary a background worker produced.



    


    
      
        line_match()

      


        A content line match: document URI, one-based line number, and bounded excerpt.



    


    
      
        memory_conflict()

      


        Two active memories at distinct URIs that may conflict.



    


    
      
        memory_row()

      


        One assertion ever made at a memory's URI.



    


    
      
        message()

      


        One message of a session, in order.



    


    
      
        path_match()

      


        A path-discovery match: URI, name, and node kind, without document content.



    


    
      
        skill_file()

      


        One file of a skill, at path below the skill's root.



    


    
      
        tree_node()

      


        A stored document or directory.



    





  
    Callbacks
  


    
      
        append_message(t, atom, t)

      


        Appends a message to a session, preserving order.



    


    
      
        cancel_jobs(t)

      


        Drops queued work for uri or its descendants, in any state.



    


    
      
        child_specs(keyword)

      


        Supervised children the adapter needs, given the resolved path to the database file.



    


    
      
        commit_hash(t, t)

      


        The content hash recorded for a (session, destination) commit, if any.



    


    
      
        complete_job(integer)

      


        Marks a job done.



    


    
      
        count_jobs(t, list)

      


        How many jobs target uri or its descendants and are in one of statuses.



    


    
      
        count_jobs_of_kind(atom)

      


        How many jobs of kind exist, in any status. A standing job has no URI to count by.



    


    
      
        create_session()

      


        Creates a session and returns its id.



    


    
      
        defer_job(integer, non_neg_integer)

      


        Puts a job back without spending one of its attempts, for work that is merely waiting.



    


    
      
        dequeue_job(list)

      


        Claims the next runnable job of one of kinds, advancing its attempt count.



    


    
      
        document_count(t)

      


        How many documents are stored at prefix or beneath it.



    


    
      
        enqueue_job(atom, map)

      


        Records durable background work.



    


    
      
        fail_job(integer, arg2)

      


        Records a job failure, rescheduling it with backoff while attempts remain and
marking it failed once they are exhausted.



    


    
      
        find_paths(t, arg2, pos_integer)

      


        Path-discovery matches for query within scope_uri or beneath it.



    


    
      
        get_node(t)

      


        The node at uri, or {:ok, nil} when nothing is stored there.



    


    
      
        get_nodes(list)

      


        The nodes at these URIs in one read, in the same order as the input (missing ones as nil).



    


    
      
        get_session(t)

      


        Every message of a session, in order.



    


    
      
        grep_content(t, arg2, pos_integer)

      


        Line matches for query in full document content (L2) within scope_uri
or beneath it.



    


    
      
        healthy?()

      


        Whether the durable state can be reached at all.



    


    
      
        list_all_documents(t, pos_integer, non_neg_integer, map)

      


        Recursive document URIs under scope in deterministic order, paged.



    


    
      
        list_children(t)

      


        Names of uri's direct children, sorted. {:error, :not_found} when the URI holds no directory.



    


    
      
        list_session_ids()

      


        Ids of every session, ordered, so an export can enumerate them.



    


    
      
        list_skill_roots(pos_integer, non_neg_integer, map)

      


        Installed skill roots in URI order, paged. Each entry carries name,
owner, uri, files, enabled, and group_tag. filter supports
:substring, :owner, :include_disabled, and :group.



    


    
      
        load_memory_vectors(list)

      


        The stored embedding vectors of these URIs, keyed by URI as float32 blobs.



    


    
      
        mark_memories_surfaced(list)

      


        Records that the assertions with these ids were surfaced by a recall.



    


    
      
        memory_conflict_pairs(t)

      


        Pairs of active memories beneath prefix whose values are similar enough to
be possible conflicts. Reuses stored vectors and runs no inference.
{:error, :embeddings_unavailable} when conflicts cannot be evaluated.



    


    
      
        memory_recorded?(t)

      


        Whether any assertion is recorded at uri, superseded and candidate ones included.



    


    
      
        memory_stats()

      


        Counts of memories per type and per status, the number waiting for review, and
the number never surfaced, computed by the store without materialising every
memory.



    


    
      
        promote_memory(t)

      


        Promotes the latest candidate at uri to the active assertion, superseding
any prior active one, and carries the promoted value through the read-through
document at uri. {:error, :no_candidate} when none is waiting.



    


    
      
        put_commit(t, t, t, t)

      


        Writes the committed document and its commit bookkeeping together.



    


    
      
        put_document(t, t, keyword)

      


        Writes a document at uri, creating missing parent directories.



    


    
      
        put_embedding_result(integer, t, binary)

      


        Stores a generated embedding for a job, unless its node has since been removed.



    


    
      
        put_layer_result(integer, t, layer, t)

      


        Stores a generated summary for a job, unless its node has since been removed.



    


    
      
        put_memory(t, t, float, arg4, keyword)

      


        Writes a memory's document, its assertion, and its required background work
together, so a URI never holds a document no assertion backs, and a memory
reported as recorded never lacks the job that makes it searchable.



    


    
      
        queue_detail(pos_integer)

      


        How much work is outstanding and what went wrong.



    


    
      
        queue_stats()

      


        Job counts by status.



    


    
      
        recall_memories(t, arg2, list, keyword)

      


        Assertions at prefix or beneath it, most confident first.



    


    
      
        reclaim_vector_index()

      


        Deletes every index row that names a URI the node store no longer holds.



    


    
      
        reject_memory_candidate(t)

      


        Removes candidate assertions at uri without a trace. Active and superseded
history is untouched. {:error, :no_candidate} when none is waiting.



    


    
      
        remove_subtree(t)

      


        Removes uri and its whole subtree from every store keyed by URI.



    


    
      
        replace_skill(t, list)

      


        Replaces the whole subtree at uri with files, in one atomic step.



    


    
      
        reset_running_jobs()

      


        Returns jobs left running by a previous run to pending.



    


    
      
        restore_session(t, list)

      


        Restores a session with a specific id and its messages in order.



    


    
      
        search_keyword(t, arg2, pos_integer, arg4)

      


        Case-insensitive substring search over stored documents, optionally within
scope_prefix.



    


    
      
        search_vector(binary, pos_integer, arg3, arg4)

      


        Nearest neighbours of a query embedding, optionally within scope_prefix.



    


    
      
        set_node_enabled(t, boolean)

      


        Sets the enabled state for uri and its whole subtree.



    


    
      
        set_node_group(t, t)

      


        Sets the operator group tag for uri and its whole subtree. Empty clears.
Tags are names only, never content.



    


    
      
        stats()

      


        The store's composition and footprint, read-only.



    


    
      
        vector_index_reclaimable()

      


        How many index rows name a URI the node store no longer holds.



    


    
      
        vector_index_stats()

      


        Coverage of the vector index relative to what is stored.



    





      


      
        Types


        


  
    
      
    
    
      hit()



        
          
        

    

  


  

      

          @type hit() :: %{
  uri: String.t(),
  content: String.t() | nil,
  abstract: String.t() | nil,
  overview: String.t() | nil,
  score: float()
}


      


A vector search hit, scored by the adapter.

  



  
    
      
    
    
      job()



        
          
        

    

  


  

      

          @type job() :: %{
  id: integer(),
  kind: atom(),
  payload: map(),
  attempts: integer(),
  max_attempts: integer()
}


      


A unit of durable background work.

  



  
    
      
    
    
      layer()



        
          
        

    

  


  

      

          @type layer() :: :abstract | :overview


      


The layered summary a background worker produced.

  



  
    
      
    
    
      line_match()



        
          
        

    

  


  

      

          @type line_match() :: %{
  uri: String.t(),
  line_number: pos_integer(),
  excerpt: String.t()
}


      


A content line match: document URI, one-based line number, and bounded excerpt.

  



  
    
      
    
    
      memory_conflict()



        
          
        

    

  


  

      

          @type memory_conflict() :: %{
  uri_a: String.t(),
  uri_b: String.t(),
  similarity: float()
}


      


Two active memories at distinct URIs that may conflict.

  



  
    
      
    
    
      memory_row()



        
          
        

    

  


  

      

          @type memory_row() :: %{
  id: integer(),
  uri: String.t(),
  value: String.t(),
  confidence: float(),
  importance: float() | nil,
  source: String.t() | nil,
  status: :active | :superseded | :candidate,
  supersedes: integer() | nil,
  last_surfaced_at: integer() | nil,
  updated_at: integer(),
  truncated: boolean() | nil
}


      


One assertion ever made at a memory's URI.

  



  
    
      
    
    
      message()



        
          
        

    

  


  

      

          @type message() :: %{seq: integer(), role: atom(), content: String.t()}


      


One message of a session, in order.

  



  
    
      
    
    
      path_match()



        
          
        

    

  


  

      

          @type path_match() :: %{uri: String.t(), name: String.t(), kind: :doc | :dir}


      


A path-discovery match: URI, name, and node kind, without document content.

  



  
    
      
    
    
      skill_file()



        
          
        

    

  


  

      

          @type skill_file() :: %{path: [String.t()], content: String.t()}


      


One file of a skill, at path below the skill's root.

  



  
    
      
    
    
      tree_node()



        
          
        

    

  


  

      

          @type tree_node() :: %{
  uri: String.t(),
  parent_uri: String.t() | nil,
  name: String.t(),
  kind: :doc | :dir,
  content: String.t() | nil,
  abstract: String.t() | nil,
  overview: String.t() | nil
}


      


A stored document or directory.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      append_message(t, atom, t)



        
          
        

    

  


  

      

          @callback append_message(String.t(), atom(), String.t()) :: :ok | {:error, term()}


      


Appends a message to a session, preserving order.

  



  
    
      
    
    
      cancel_jobs(t)



        
          
        

    

  


  

      

          @callback cancel_jobs(String.t()) :: :ok | {:error, term()}


      


Drops queued work for uri or its descendants, in any state.

  



  
    
      
    
    
      child_specs(keyword)



        
          
        

    

  


  

      

          @callback child_specs(keyword()) :: [
  Supervisor.child_spec() | module() | {module(), term()}
]


      


Supervised children the adapter needs, given the resolved path to the database file.

  



  
    
      
    
    
      commit_hash(t, t)



        
          
        

    

  


  

      

          @callback commit_hash(String.t(), String.t()) ::
  {:ok, String.t() | nil} | {:error, term()}


      


The content hash recorded for a (session, destination) commit, if any.

  



  
    
      
    
    
      complete_job(integer)



        
          
        

    

  


  

      

          @callback complete_job(integer()) :: :ok | {:error, term()}


      


Marks a job done.

  



  
    
      
    
    
      count_jobs(t, list)



        
          
        

    

  


  

      

          @callback count_jobs(String.t(), [String.t()]) :: non_neg_integer()


      


How many jobs target uri or its descendants and are in one of statuses.

  



  
    
      
    
    
      count_jobs_of_kind(atom)



        
          
        

    

  


  

      

          @callback count_jobs_of_kind(atom()) :: non_neg_integer()


      


How many jobs of kind exist, in any status. A standing job has no URI to count by.

  



  
    
      
    
    
      create_session()



        
          
        

    

  


  

      

          @callback create_session() :: {:ok, String.t()} | {:error, term()}


      


Creates a session and returns its id.

  



  
    
      
    
    
      defer_job(integer, non_neg_integer)



        
          
        

    

  


  

      

          @callback defer_job(integer(), non_neg_integer()) :: :ok | {:error, term()}


      


Puts a job back without spending one of its attempts, for work that is merely waiting.

  



  
    
      
    
    
      dequeue_job(list)



        
          
        

    

  


  

      

          @callback dequeue_job([atom()]) :: {:ok, job()} | {:error, :empty} | {:error, term()}


      


Claims the next runnable job of one of kinds, advancing its attempt count.
Filtered by kind so a worker never claims work it cannot run: a claimed job
of another kind would be a job destroyed.

  



  
    
      
    
    
      document_count(t)



        
          
        

    

  


  

      

          @callback document_count(String.t()) :: non_neg_integer()


      


How many documents are stored at prefix or beneath it.
Membership is exact-URI-or-descendant, the same rule find/4 and
grep_content/3 use, so a count of a subtree cannot include a sibling whose
name merely starts the same way. Directories are not counted.

  



  
    
      
    
    
      enqueue_job(atom, map)



        
          
        

    

  


  

      

          @callback enqueue_job(atom(), map()) :: {:ok, integer()} | {:error, term()}


      


Records durable background work.

  



  
    
      
    
    
      fail_job(integer, arg2)



        
          
        

    

  


  

      

          @callback fail_job(integer(), String.t() | nil) :: :ok | {:error, term()}


      


Records a job failure, rescheduling it with backoff while attempts remain and
marking it failed once they are exhausted.
reason is the worker's classified failure, persisted so a failed job can be
explained later without a log line. It is a classification -- never content,
a prompt, or a credential.

  



  
    
      
    
    
      find_paths(t, arg2, pos_integer)



        
          
        

    

  


  

      

          @callback find_paths(String.t(), String.t() | nil, pos_integer()) ::
  {:ok, [path_match()]} | {:error, term()}


      


Path-discovery matches for query within scope_uri or beneath it.
query is a validated literal substring (1 through 256 characters).
scope_uri is a validated exact URI or nil for the whole tree; scope
membership is exact-URI-or-descendant, so scope never matches a sibling
such as scope-old. Matching is case-insensitive over the URI path
(excluding the viking:// scheme), %, _, and \ match literally,
results are ordered by URI, and at most limit entries are returned
without document content.

  



  
    
      
    
    
      get_node(t)



        
          
        

    

  


  

      

          @callback get_node(String.t()) :: {:ok, tree_node() | nil} | {:error, term()}


      


The node at uri, or {:ok, nil} when nothing is stored there.

  



  
    
      
    
    
      get_nodes(list)



        
          
        

    

  


  

      

          @callback get_nodes([String.t()]) :: {:ok, [tree_node() | nil]} | {:error, term()}


      


The nodes at these URIs in one read, in the same order as the input (missing ones as nil).

  



  
    
      
    
    
      get_session(t)



        
          
        

    

  


  

      

          @callback get_session(String.t()) :: {:ok, [message()]} | {:error, term()}


      


Every message of a session, in order.

  



  
    
      
    
    
      grep_content(t, arg2, pos_integer)



        
          
        

    

  


  

      

          @callback grep_content(String.t(), String.t() | nil, pos_integer()) ::
  {:ok, [line_match()]} | {:error, term()}


      


Line matches for query in full document content (L2) within scope_uri
or beneath it.
query is a validated literal substring (1 through 256 characters).
scope_uri is a validated exact URI or nil for the whole tree; scope
membership is exact-URI-or-descendant. Matching is case-insensitive over
L2 content only (abstracts and overviews never match), %, _, \,
and regular-expression metacharacters match literally, results are ordered
by URI then one-based line number, each excerpt contains the match and is
at most 280 characters, and at most limit entries are returned.

  



  
    
      
    
    
      healthy?()



        
          
        

    

  


  

      

          @callback healthy?() :: boolean()


      


Whether the durable state can be reached at all.

  



  
    
      
    
    
      list_all_documents(t, pos_integer, non_neg_integer, map)



        
          
        

    

  


  

      

          @callback list_all_documents(String.t(), pos_integer(), non_neg_integer(), map()) ::
  {:ok, {[map()], non_neg_integer()}} | {:error, term()}


      


Recursive document URIs under scope in deterministic order, paged.
Returns {rows, total} where rows carry uri, enabled, and group_tag
without blobs. filter supports :substring, :include_disabled, and
:group. limit/offset bound the page; total is the filtered count.

  



  
    
      
    
    
      list_children(t)



        
          
        

    

  


  

      

          @callback list_children(String.t()) :: {:ok, [String.t()]} | {:error, term()}


      


Names of uri's direct children, sorted. {:error, :not_found} when the URI holds no directory.

  



  
    
      
    
    
      list_session_ids()



        
          
        

    

  


  

      

          @callback list_session_ids() :: {:ok, [String.t()]} | {:error, term()}


      


Ids of every session, ordered, so an export can enumerate them.

  



  
    
      
    
    
      list_skill_roots(pos_integer, non_neg_integer, map)



        
          
        

    

  


  

      

          @callback list_skill_roots(pos_integer(), non_neg_integer(), map()) ::
  {:ok, {[map()], non_neg_integer()}} | {:error, term()}


      


Installed skill roots in URI order, paged. Each entry carries name,
owner, uri, files, enabled, and group_tag. filter supports
:substring, :owner, :include_disabled, and :group.

  



  
    
      
    
    
      load_memory_vectors(list)



        
          
        

    

  


  

      

          @callback load_memory_vectors([String.t()]) ::
  {:ok, %{required(String.t()) => binary()}} | {:error, term()}


      


The stored embedding vectors of these URIs, keyed by URI as float32 blobs.
Vectors come back from the active vector dimension only: a URI not yet
embedded, or embedded under another dimensionality, is simply absent from
the answer rather than an error. The read is storage-only -- it never waits
on inference and never triggers model work -- because it exists so the term
recall can rank from what is already on disk instead of re-embedding the
candidate values it was handed.

  



  
    
      
    
    
      mark_memories_surfaced(list)



        
          
        

    

  


  

      

          @callback mark_memories_surfaced([integer()]) :: :ok | {:error, term()}


      


Records that the assertions with these ids were surfaced by a recall.

  



  
    
      
    
    
      memory_conflict_pairs(t)



        
          
        

    

  


  

      

          @callback memory_conflict_pairs(String.t()) ::
  {:ok, [memory_conflict()]} | {:error, term()}


      


Pairs of active memories beneath prefix whose values are similar enough to
be possible conflicts. Reuses stored vectors and runs no inference.
{:error, :embeddings_unavailable} when conflicts cannot be evaluated.

  



  
    
      
    
    
      memory_recorded?(t)



        
          
        

    

  


  

      

          @callback memory_recorded?(String.t()) :: {:ok, boolean()} | {:error, term()}


      


Whether any assertion is recorded at uri, superseded and candidate ones included.

  



  
    
      
    
    
      memory_stats()



        
          
        

    

  


  

      

          @callback memory_stats() :: {:ok, map()} | {:error, term()}


      


Counts of memories per type and per status, the number waiting for review, and
the number never surfaced, computed by the store without materialising every
memory.

  



  
    
      
    
    
      promote_memory(t)



        
          
        

    

  


  

      

          @callback promote_memory(String.t()) :: {:ok, :promoted} | {:error, term()}


      


Promotes the latest candidate at uri to the active assertion, superseding
any prior active one, and carries the promoted value through the read-through
document at uri. {:error, :no_candidate} when none is waiting.

  



  
    
      
    
    
      put_commit(t, t, t, t)



        
          
        

    

  


  

      

          @callback put_commit(String.t(), String.t(), String.t(), String.t()) ::
  {:ok, :ok} | {:error, term()}


      


Writes the committed document and its commit bookkeeping together.

  



  
    
      
    
    
      put_document(t, t, keyword)



        
          
        

    

  


  

      

          @callback put_document(String.t(), String.t(), keyword()) :: {:ok, :ok} | {:error, term()}


      


Writes a document at uri, creating missing parent directories.
:abstract and :overview in opts are the caller's own layers; nil for
either keeps whatever is already stored, so a re-write does not discard a
layer it did not supply.
:jobs in opts is the required background work for the write, as a list
of {kind, payload} pairs. A provider persists the document and all jobs
as one storage outcome: success means both are durable, and a failure to
persist or enqueue any job leaves prior document, cache, and queue state
unchanged.

  



  
    
      
    
    
      put_embedding_result(integer, t, binary)



        
          
        

    

  


  

      

          @callback put_embedding_result(integer(), String.t(), binary()) ::
  {:ok, :stored | :discarded} | {:error, term()}


      


Stores a generated embedding for a job, unless its node has since been removed.
Because the index is derived, an embedding for a URI the store no longer holds
is simply not wanted: the job is completed either way, and the result is
reported :discarded. A write at the URI meanwhile retires the previous
vector, so a re-write is never ranked on content it no longer has.

  



  
    
      
    
    
      put_layer_result(integer, t, layer, t)



        
          
        

    

  


  

      

          @callback put_layer_result(integer(), String.t(), layer(), String.t()) ::
  {:ok, :stored | :discarded} | {:error, term()}


      


Stores a generated summary for a job, unless its node has since been removed.

  



  
    
      
    
    
      put_memory(t, t, float, arg4, keyword)



        
          
        

    

  


  

      

          @callback put_memory(String.t(), String.t(), float(), String.t() | nil, keyword()) ::
  {:ok, :ok} | {:error, term()}


      


Writes a memory's document, its assertion, and its required background work
together, so a URI never holds a document no assertion backs, and a memory
reported as recorded never lacks the job that makes it searchable.
opts carries :importance (0.0..1.0, defaults when absent), :status
(:active by default, or :candidate for a record awaiting promotion), and
:jobs -- the required background work for the write, as a list of
{kind, payload} pairs, as put_document/3 takes. An active re-record of the
value the URI already asserts is a no-op: the URI keeps its one assertion. A
candidate recorded at a URI that already holds a document does not overwrite
that document: the active belief is what the document is read through, and
promote_memory/1 is what repairs it on promotion. A candidate at a URI
holding no document still gets one, so the URI is a document of the tree
like any other.
Implementations SHOULD accept the options as a trailing keyword with a
default, so callers that pass none keep working unchanged.

  



  
    
      
    
    
      queue_detail(pos_integer)



        
          
        

    

  


  

      

          @callback queue_detail(pos_integer()) ::
  {:ok, %{oldest_pending_ms: non_neg_integer() | nil, failed: [map()]}}
  | {:error, term()}


      


How much work is outstanding and what went wrong.
Extends queue_stats/0 with the age of the oldest pending job and a bounded
list of failed jobs carrying the reason, so an operator can tell a queue that
is backing up from one whose work is failing.
oldest_pending_ms is the age of the longest-waiting runnable job and is
nil when nothing is pending. failed is newest-first and bounded. Each
entry's last_error is a classified reason -- never content, a prompt, or a
credential.

  



  
    
      
    
    
      queue_stats()



        
          
        

    

  


  

      

          @callback queue_stats() :: {:ok, map()} | {:error, term()}


      


Job counts by status.

  



  
    
      
    
    
      recall_memories(t, arg2, list, keyword)



        
          
        

    

  


  

      

          @callback recall_memories(
  String.t(),
  String.t() | nil,
  [:active | :superseded | :candidate],
  keyword()
) ::
  {:ok, [memory_row()]} | {:error, term()}


      


Assertions at prefix or beneath it, most confident first.
opts bounds the read the way search/2 bounds its legs:
	:top_k - the bound this read materialises, 1..500 (default 500).
Out of range is {:error, {:invalid_limit, value}} rather than a
silently substituted bound. Every returned row reports whether the
bound was reached as truncated: true | false, so a caller can tell
"there is nothing more" from "there is more than I asked for".
	:source - restricts to assertions recorded from that provenance.

Implementations SHOULD accept opts as a fourth argument with a default,
so existing three-argument calls keep working.

  



  
    
      
    
    
      reclaim_vector_index()



        
          
        

    

  


  

      

          @callback reclaim_vector_index() :: :ok | {:error, term()}


      


Deletes every index row that names a URI the node store no longer holds.
The reclamation half of the drift contract: removal makes the URI
unsearchable immediately, and this reclaims the row afterwards. Rows naming
live URIs are left alone, and a store with nothing to reclaim is a no-op.

  



  
    
      
    
    
      reject_memory_candidate(t)



        
          
        

    

  


  

      

          @callback reject_memory_candidate(String.t()) :: :ok | {:error, term()}


      


Removes candidate assertions at uri without a trace. Active and superseded
history is untouched. {:error, :no_candidate} when none is waiting.

  



  
    
      
    
    
      remove_subtree(t)



        
          
        

    

  


  

      

          @callback remove_subtree(String.t()) :: :ok | {:error, :not_found} | {:error, :is_root}


      


Removes uri and its whole subtree from every store keyed by URI.

  



  
    
      
    
    
      replace_skill(t, list)



        
          
        

    

  


  

      

          @callback replace_skill(String.t(), [skill_file()]) ::
  {:ok, %{replaced: boolean(), files: pos_integer()}} | {:error, term()}


      


Replaces the whole subtree at uri with files, in one atomic step.
Each file is stored at uri followed by its path, with the directories
above it created, and the usual asynchronous work is enqueued for it, so a
file written this way is indistinguishable from one written with
put_document/3.
What was at uri before is removed, from every store keyed by URI, in the same
step: a file the new set does not mention must not survive it, and a failure
part way through must leave the previous contents exactly as they were.
Answers whether anything was there to replace, which is what tells a caller
that an import overwrote a skill rather than adding one.

  



  
    
      
    
    
      reset_running_jobs()



        
          
        

    

  


  

      

          @callback reset_running_jobs() :: :ok | {:error, term()}


      


Returns jobs left running by a previous run to pending.

  



  
    
      
    
    
      restore_session(t, list)



        
          
        

    

  


  

      

          @callback restore_session(String.t(), [message()]) ::
  {:ok, :imported | :skipped} | {:error, term()}


      


Restores a session with a specific id and its messages in order.
Creates the session when absent and appends the messages. When the session
already holds exactly these messages (compared as {role, content} pairs in
order) it reports {:ok, :skipped} and writes nothing. When it holds
different messages it reports {:error, {:session_conflict, id}} and leaves
the stored session untouched, so an import never silently overwrites a live
conversation.

  



  
    
      
    
    
      search_keyword(t, arg2, pos_integer, arg4)



        
          
        

    

  


  

      

          @callback search_keyword(String.t(), String.t() | nil, pos_integer(), [atom()] | nil) ::
  {:ok, [tree_node()]} | {:error, term()}


      


Case-insensitive substring search over stored documents, optionally within
scope_prefix.
At most limit results, ordered deterministically by URI. The bound is
applied by the provider rather than by the caller, so a query matching more
documents than were asked for does not materialize all of them.
fields is the set of per-result fields the caller asked for, or nil for
the default set (URI, content, abstract, overview). A projection is applied
by the statement that reads the rows rather than after they are materialized,
so a caller that did not ask for content does not pay to read it. :uri is
returned regardless of the selection, because a result without its URI
cannot be used to fetch the document it names. The internal columns a
provider still needs (enabled, group_tag) are read as well and reported
alongside, so a filtering caller can drop them itself.

  



  
    
      
    
    
      search_vector(binary, pos_integer, arg3, arg4)



        
          
        

    

  


  

      

          @callback search_vector(binary(), pos_integer(), String.t() | nil, [atom()] | nil) ::
  {:ok, [hit()]} | {:error, term()}


      


Nearest neighbours of a query embedding, optionally within scope_prefix.
The index is derived data: a row may survive for URI the node store no longer
holds, and the search is what keeps that inert. A hit is only returned when
the store can still hold the URI it names, so a removed URI is never surfaced
while a row for it survives. Candidates that cannot be hydrated do not count
towards top_k. Out of range top_k values and a query of the wrong
dimensionality are refused rather than answered approximately.
fields is the set of per-result fields the caller asked for, or nil for
the default set (URI, content, abstract, overview, score). A projection is
applied by the statement that reads the rows rather than after they are
materialized, so a caller that did not ask for content does not pay to read
it. :uri is returned regardless of the selection.

  



  
    
      
    
    
      set_node_enabled(t, boolean)



        
          
        

    

  


  

      

          @callback set_node_enabled(String.t(), boolean()) :: :ok | {:error, term()}


      


Sets the enabled state for uri and its whole subtree.
Disabled is blocked-from-use, not deleted: rows stay readable and editable
but are excluded from search and default listings.

  



  
    
      
    
    
      set_node_group(t, t)



        
          
        

    

  


  

      

          @callback set_node_group(String.t(), String.t()) :: :ok | {:error, term()}


      


Sets the operator group tag for uri and its whole subtree. Empty clears.
Tags are names only, never content.

  



  
    
      
    
    
      stats()



        
          
        

    

  


  

      

          @callback stats() ::
  {:ok,
   %{
     documents: non_neg_integer(),
     directories: non_neg_integer(),
     by_top_subtree: %{optional(String.t()) => non_neg_integer()},
     db_bytes: non_neg_integer() | nil,
     wal_bytes: non_neg_integer() | nil
   }}
  | {:error, term()}


      


The store's composition and footprint, read-only.
documents and directories count every node of each kind;
by_top_subtree counts documents filed at or below each top-level subtree
(resources, user, peers, ...). db_bytes and wal_bytes are the sizes
of the database file and its write-ahead log, which is a fact about one
implementation: a provider with no single database file reports nil rather
than inventing one.
This counts; it never walks the tree, so its cost does not grow with depth.

  



  
    
      
    
    
      vector_index_reclaimable()



        
          
        

    

  


  

      

          @callback vector_index_reclaimable() :: {:ok, non_neg_integer()} | {:error, term()}


      


How many index rows name a URI the node store no longer holds.
Drift, reported without scanning content. Reclaimable rows are already
invisible to search -- the read path joins them away -- so this counts
occupancy rather than correctness, and it is what tells an operator that
reclamation is falling behind. Reported without touching anything.

  



  
    
      
    
    
      vector_index_stats()



        
          
        

    

  


  

      

          @callback vector_index_stats() ::
  {:ok,
   %{
     available: boolean(),
     vectors: non_neg_integer() | nil,
     documents: non_neg_integer()
   }}
  | {:error, term()}


      


Coverage of the vector index relative to what is stored.
available is whether the index can be queried at all; when it is not,
vectors is nil rather than zero, because "not available" and "holds
nothing" are different facts an operator needs to tell apart. vectors
counts indexed rows and documents counts the documents they describe, so a
store can report how much of its content is vector-searchable. reclaimable
counts rows whose URI the store no longer holds -- drift that is harmless to
search results but still occupies the index, and the number that says
reclamation is falling behind rather than merely that it has not run yet.

  


        

      


  

    
AgentDb.Core.Transport behaviour
    



      
An outer surface that exposes the store's public facade to a protocol.
A transport is replaceable because it is the edge: it owns request parsing,
authentication, rendering, and its own lifecycle, and it reaches the store
only through the public AgentDb facade. It never touches storage or
inference directly, so a store behaviour change does not ripple into wire
formats and a transport change cannot alter what the store guarantees.
A transport is optional. enabled?/0 decides whether its children are
composed at all, and child_specs/1 supplies the rest.

      


      
        Summary


  
    Callbacks
  


    
      
        child_specs(keyword)

      


        The supervised children this transport needs, in the order they must start.



    


    
      
        enabled?()

      


        Whether this transport is part of the current deployment.



    





      


      
        Callbacks


        


  
    
      
    
    
      child_specs(keyword)



        
          
        

    

  


  

      

          @callback child_specs(keyword()) :: [
  Supervisor.child_spec() | module() | {module(), term()}
]


      


The supervised children this transport needs, in the order they must start.

  



  
    
      
    
    
      enabled?()



        
          
        

    

  


  

      

          @callback enabled?() :: boolean()


      


Whether this transport is part of the current deployment.

  


        

      


  

    
AgentDb.Core.Inference behaviour
    



      
The local model capabilities the store depends on.
Split by capability rather than by "run a model", so a workflow asks for
exactly what it needs and a provider need only supply part of the surface.
Embedding and summarization are separate callbacks because they have
different failure modes: a document's embedding is what makes it findable
by meaning, while a summary is a compression of something already readable.
Invariants an implementation must uphold
	embed/1 returns vectors that are comparable with each other and stable
for identical input, so an index built from them stays meaningful.
	A model that is still loading is reported as loading, distinctly from a
load that failed. {:error, :model_loading} is safe to repeat; a failure
is not, and must not be disguised as one.
	Neither an unavailable model nor a failed inference terminates the
calling process or leaves the provider permanently unusable.


      


      
        Summary


  
    Types
  


    
      
        embedding()

      


        A query or document embedding, as float32 bytes.



    





  
    Callbacks
  


    
      
        child_specs(keyword)

      


        Supervised children the provider needs.



    


    
      
        embed(list)

      


        Embeds texts, returning one comparable vector per input.



    


    
      
        model_status()

      


        Describes the state of both models, including a load in progress.



    


    
      
        summarize(t, keyword)

      


        Summarizes prompt. An empty answer is an error, not an empty summary.



    





      


      
        Types


        


  
    
      
    
    
      embedding()



        
          
        

    

  


  

      

          @type embedding() :: binary()


      


A query or document embedding, as float32 bytes.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      child_specs(keyword)



        
          
        

    

  


  

      

          @callback child_specs(keyword()) :: [
  Supervisor.child_spec() | module() | {module(), term()}
]


      


Supervised children the provider needs.

  



  
    
      
    
    
      embed(list)



        
          
        

    

  


  

      

          @callback embed([String.t()]) :: {:ok, [embedding()]} | {:error, term()}


      


Embeds texts, returning one comparable vector per input.

  



  
    
      
    
    
      model_status()



        
          
        

    

  


  

      

          @callback model_status() :: map()


      


Describes the state of both models, including a load in progress.
Answerable while a load is running, so a caller can tell "still coming" from
"not there".

  



  
    
      
    
    
      summarize(t, keyword)



        
          
        

    

  


  

      

          @callback summarize(String.t(), keyword()) :: {:ok, String.t()} | {:error, term()}


      


Summarizes prompt. An empty answer is an error, not an empty summary.

  


        

      


  

    
AgentDb.JobQueue 
    



      
The durable job queue: the SQL behind AgentDb.Core.Storage's work
operations.
Every mutation runs on the single writer connection, so a claim is a
serialized read-then-update rather than a race. Jobs survive a restart
because they are rows, and a job left running by a process that died is
returned to pending on the next boot.

      


      
        Summary


  
    Types
  


    
      
        conn()

      


    


    
      
        job()

      


    


    
      
        kind()

      


    


    
      
        payload()

      


    


    
      
        status()

      


    





  
    Functions
  


    
      
        all_kinds()

      


    


    
      
        cancel_for_uri(conn, uri)

      


        Deletes every job whose payload targets uri or a descendant, in any state.



    


    
      
        cancel_jobs(uri)

      


    


    
      
        complete(job_id)

      


        Marks a job as completed successfully.



    


    
      
        complete(conn, job_id)

      


    


    
      
        count_for_kind(kind)

      


        How many jobs of kind exist, in any status.



    


    
      
        count_for_uri(uri, statuses)

      


        How many jobs target uri or a descendant and are in one of statuses.



    


    
      
        defer(job_id, delay_ms)

      


        Puts a job back without spending one of its attempts, for work that is
waiting rather than failing.



    


    
      
        dequeue(kinds \\ all_kinds())

      


        Claims the next runnable job of one of kinds and advances its attempt count.



    


    
      
        detail(limit \\ 20)

      


        How far behind the queue is and what is failing in it.



    


    
      
        enqueue(kind, payload)

      


        Enqueues a new job.



    


    
      
        enqueue(conn, kind, payload)

      


        Enqueues a new job on a connection the caller holds.



    


    
      
        enqueue_many(conn, jobs)

      


        Enqueues several jobs with one INSERT on a connection the caller holds.



    


    
      
        fail(job_id, reason \\ nil)

      


        Records a failure, scheduling a retry while attempts remain and marking the
job failed once they are exhausted.



    


    
      
        fail(conn, job_id, reason)

      


    


    
      
        requeue(conn, job_id, delay_ms)

      


    


    
      
        reset_running_jobs()

      


        Resets jobs left running by a previous run to pending.



    


    
      
        reset_running_jobs(conn)

      


    


    
      
        stats()

      


        Returns a map of job counts by status.



    





      


      
        Types


        


  
    
      
    
    
      conn()



        
          
        

    

  


  

      

          @type conn() :: Exqlite.Sqlite3.db()


      



  



  
    
      
    
    
      job()



        
          
        

    

  


  

      

          @type job() :: %{
  id: integer(),
  kind: kind(),
  payload: payload(),
  attempts: integer(),
  max_attempts: integer()
}


      



  



  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :embed | :summarize_abstract | :summarize_overview


      



  



  
    
      
    
    
      payload()



        
          
        

    

  


  

      

          @type payload() :: map()


      



  



  
    
      
    
    
      status()



        
          
        

    

  


  

      

          @type status() :: :pending | :running | :done | :failed


      



  


        

      

      
        Functions


        


  
    
      
    
    
      all_kinds()



        
          
        

    

  


  

      

          @spec all_kinds() :: [kind()]


      



  



  
    
      
    
    
      cancel_for_uri(conn, uri)



        
          
        

    

  


  

      

          @spec cancel_for_uri(conn(), String.t()) :: :ok | {:error, term()}


      


Deletes every job whose payload targets uri or a descendant, in any state.
Takes a connection rather than acquiring the writer itself, because removal
calls this from inside its own transaction on the writer connection.
cancel_jobs/1 is the same deletion for a caller that holds no connection.
Matches the payload's uri field rather than the raw JSON text: a substring
match would also delete jobs for unrelated URIs whose content happens to
mention this one, silently dropping work outside the removed subtree.

  



  
    
      
    
    
      cancel_jobs(uri)



        
          
        

    

  


  

      

          @spec cancel_jobs(String.t()) :: :ok | {:error, term()}


      



  



  
    
      
    
    
      complete(job_id)



        
          
        

    

  


  

      

          @spec complete(integer()) :: :ok | {:error, term()}


      


Marks a job as completed successfully.

  



  
    
      
    
    
      complete(conn, job_id)



        
          
        

    

  


  

      

          @spec complete(conn(), integer()) :: :ok | {:error, term()}


      



  



  
    
      
    
    
      count_for_kind(kind)



        
          
        

    

  


  

      

          @spec count_for_kind(atom()) :: non_neg_integer()


      


How many jobs of kind exist, in any status.
A standing job -- one the store schedules itself rather than one a caller
asked for -- has no URI to count by, so it is counted by kind. Used to keep a
second boot from scheduling a second row of work the first one's deferral
cannot cancel.

  



  
    
      
    
    
      count_for_uri(uri, statuses)



        
          
        

    

  


  

      

          @spec count_for_uri(String.t(), [String.t()]) :: non_neg_integer()


      


How many jobs target uri or a descendant and are in one of statuses.

  



  
    
      
    
    
      defer(job_id, delay_ms)



        
          
        

    

  


  

      

          @spec defer(integer(), non_neg_integer()) :: :ok | {:error, term()}


      


Puts a job back without spending one of its attempts, for work that is
waiting rather than failing.
dequeue/0 advances the attempt count when it claims a row, so a job merely
waiting for a model would otherwise spend its budget on waiting.

  



    

  
    
      
    
    
      dequeue(kinds \\ all_kinds())



        
          
        

    

  


  

      

          @spec dequeue([kind()]) :: {:ok, job()} | {:error, :empty} | {:error, term()}


      


Claims the next runnable job of one of kinds and advances its attempt count.
A worker claims only the work it can run. Without the filter, a worker would
claim a job belonging to another kind, be unable to interpret it, and fail
it -- so idle work would be destroyed by the very pool meant to perform it.
Selection and claim share one writer call, so no two workers can take the
same row. The changes() check is a belt-and-braces guard: if the update
matched nothing, another writer got there first and the claim is retried.

  



    

  
    
      
    
    
      detail(limit \\ 20)



        
          
        

    

  


  

      

          @spec detail(pos_integer()) :: {:ok, map()} | {:error, term()}


      


How far behind the queue is and what is failing in it.
oldest_pending_ms is the age of the longest-waiting pending job -- the one
number that says whether the workers are keeping up -- and nil when nothing
is pending. failed is the newest failures first, bounded by limit, each
carrying the classified reason that was persisted when the job gave up.
The URI comes out of the payload rather than a separate column, so it is read
where it already is written.

  



  
    
      
    
    
      enqueue(kind, payload)



        
          
        

    

  


  

      

          @spec enqueue(kind(), payload()) :: {:ok, integer()} | {:error, term()}


      


Enqueues a new job.
enqueue/3 is the same insertion on a connection the caller already holds, for
a caller that has to record the job in the same transaction as the state the
job is about. enqueue/2 is that, on the writer.

  



  
    
      
    
    
      enqueue(conn, kind, payload)



        
          
        

    

  


  

      

          @spec enqueue(conn(), kind(), payload()) :: {:ok, integer()} | {:error, term()}


      


Enqueues a new job on a connection the caller holds.
Takes the connection rather than acquiring the writer itself, because a
replacement calls this from inside its own transaction on the writer
connection, where a second claim on the writer would deadlock.

  



  
    
      
    
    
      enqueue_many(conn, jobs)



        
          
        

    

  


  

      

          @spec enqueue_many(conn(), [{kind(), payload()}]) :: :ok | {:error, term()}


      


Enqueues several jobs with one INSERT on a connection the caller holds.
A write always enqueues its whole family (embed plus summaries) in one
transaction, so one statement replaces one per kind. Row ids are not
returned; callers that need them keep using enqueue/3.

  



    

  
    
      
    
    
      fail(job_id, reason \\ nil)



        
          
        

    

  


  

      

          @spec fail(integer(), String.t() | nil) :: :ok | {:error, term()}


      


Records a failure, scheduling a retry while attempts remain and marking the
job failed once they are exhausted.
reason is the classified failure the worker saw. It is stored so a failed
job can be explained later without waiting for the log line that recorded it
to still exist, and it is a classification -- never content, a prompt, or a
credential.

  



  
    
      
    
    
      fail(conn, job_id, reason)



        
          
        

    

  


  

      

          @spec fail(conn(), integer(), String.t() | nil) :: :ok | {:error, term()}


      



  



  
    
      
    
    
      requeue(conn, job_id, delay_ms)



        
          
        

    

  


  

      

          @spec requeue(conn(), integer(), non_neg_integer()) :: :ok | {:error, term()}


      



  



  
    
      
    
    
      reset_running_jobs()



        
          
        

    

  


  

      

          @spec reset_running_jobs() :: :ok | {:error, term()}


      


Resets jobs left running by a previous run to pending.

  



  
    
      
    
    
      reset_running_jobs(conn)



        
          
        

    

  


  

      

          @spec reset_running_jobs(conn()) :: :ok | {:error, term()}


      



  



  
    
      
    
    
      stats()



        
          
        

    

  


  

      

          @spec stats() :: {:ok, map()} | {:error, term()}


      


Returns a map of job counts by status.

  


        

      


  

    
AgentDb.Observability 
    



      
Stateless runtime diagnostics: low-cardinality telemetry, distributed traces,
and redacted structured logs.
No process, no endpoint, no exporter. :telemetry events are always emitted
locally; OpenTelemetry spans are no-ops unless the host configures an SDK.
Failures here never replace an operation result.

      


      
        Summary


  
    Functions
  


    
      
        emit_job(kind, outcome, queue_wait_ms, execution_ms, reason \\ nil)

      


        Emits a job queue/execution measurement with queue-wait vs execution split.



    


    
      
        emit_model(role, outcome, duration_ms, reason \\ nil)

      


        Emits a model load/inference measurement.



    


    
      
        error_code(reason)

      


        Machine-readable code for a store error: the classified tag as a string,
shared by every transport error response and by telemetry/logging.



    


    
      
        error_message(reason)

      


        JSON-safe, detail-free message for a store error, for transport responses.



    


    
      
        extract_context(headers)

      


        Extracts trace context from HTTP headers or WS event metadata (never rejects).



    


    
      
        from_conn(conn)

      


        Extracts W3C trace context from a Plug connection (never rejects).



    


    
      
        http_status(reason)

      


        HTTP status for a store error: 404 for missing, 503 for retryable
unavailability, 422/413/429 for caller errors, 401 for authorization, and
500 for server-side failures and anything unrecognised.



    


    
      
        log(level, fields)

      


        Structured operational log without content, prompts, or credentials.



    


    
      
        operation_stats()

      


        Counts of operations, jobs, and model calls by outcome, as
%{{family, dimensions, outcome} => count}.



    


    
      
        parse_traceparent(value)

      


        Parses a W3C traceparent value. Returns {:ok, %{trace_id, span_id}} or
:error for missing/malformed input (caller starts a new trace).



    


    
      
        recent_errors(limit \\ 20)

      


        Recent failures, newest first, each with the operation it happened in and its
classified reason.



    


    
      
        redact_url(url)

      


        Redacts credentials and secret query params from a URL for logging.



    


    
      
        stage(stage_name, mode, fun)

      


        Runs a retrieval stage with a bounded OTel span and telemetry measurement.



    


    
      
        timed(operation, meta \\ %{}, fun)

      


        Runs fun, emitting a low-cardinality operation measurement.



    


    
      
        with_correlation(correlation, fun)

      


        Runs fun with correlation added to this process's log correlation.



    


    
      
        with_span(name, attrs \\ %{}, fun)

      


        Runs fun inside an OTel span when available, otherwise runs directly.



    





      


      
        Functions


        


    

  
    
      
    
    
      emit_job(kind, outcome, queue_wait_ms, execution_ms, reason \\ nil)



        
          
        

    

  


  

      

          @spec emit_job(
  atom() | term(),
  :ok | :error | atom(),
  non_neg_integer(),
  non_neg_integer(),
  term()
) ::
  :ok


      


Emits a job queue/execution measurement with queue-wait vs execution split.

  



    

  
    
      
    
    
      emit_model(role, outcome, duration_ms, reason \\ nil)



        
          
        

    

  


  

      

          @spec emit_model(atom() | term(), atom(), non_neg_integer(), term()) :: :ok


      


Emits a model load/inference measurement.

  



  
    
      
    
    
      error_code(reason)



        
          
        

    

  


  

      

          @spec error_code(term()) :: String.t()


      


Machine-readable code for a store error: the classified tag as a string,
shared by every transport error response and by telemetry/logging.
The code set is the classify_reason/1 taxonomy: caller errors
(invalid_mode, invalid_uri, invalid_query, invalid_limit,
not_a_memory_uri, missing_argument, unknown_event, unknown_tool,
unsafe_path, …), missing (not_found, no_memory), retryable
(model_loading, background_jobs_pending), and server failures
(inference_failed, inference_timeout, model_load_failed,
download_failed, background_jobs_failed, hybrid_leg_timeout,
hybrid_leg_failed, …), with anything unrecognised as "error".
A new failure mode reuses an existing code or extends the taxonomy;
transports never emit free-form text as the only signal.

  



  
    
      
    
    
      error_message(reason)



        
          
        

    

  


  

      

          @spec error_message(term()) :: String.t()


      


JSON-safe, detail-free message for a store error, for transport responses.
Renders the classified tag only, never the detail: details routinely carry
URIs, queries, and paths, which must not leak into client-facing payloads.
Always encodable (a plain string), so no error term can break an encoder.

  



  
    
      
    
    
      extract_context(headers)



        
          
        

    

  


  

      

          @spec extract_context(map() | keyword() | list()) :: map() | nil


      


Extracts trace context from HTTP headers or WS event metadata (never rejects).

  



  
    
      
    
    
      from_conn(conn)



        
          
        

    

  


  

      

          @spec from_conn(Plug.Conn.t()) :: map() | nil


      


Extracts W3C trace context from a Plug connection (never rejects).

  



  
    
      
    
    
      http_status(reason)



        
          
        

    

  


  

      

          @spec http_status(term()) :: 400 | 401 | 404 | 413 | 422 | 429 | 500 | 503


      


HTTP status for a store error: 404 for missing, 503 for retryable
unavailability, 422/413/429 for caller errors, 401 for authorization, and
500 for server-side failures and anything unrecognised.

  



  
    
      
    
    
      log(level, fields)



        
          
        

    

  


  

      

          @spec log(atom(), keyword()) :: :ok


      


Structured operational log without content, prompts, or credentials.

  



  
    
      
    
    
      operation_stats()



        
          
        

    

  


  

      

          @spec operation_stats() :: map()


      


Counts of operations, jobs, and model calls by outcome, as
%{{family, dimensions, outcome} => count}.
Dimensions are only the bounded labels the events already carry -- operation,
kind, role -- so the number of counters follows the store's code rather than
the traffic through it.

  



  
    
      
    
    
      parse_traceparent(value)



        
          
        

    

  


  

      

          @spec parse_traceparent(String.t() | nil) :: {:ok, map()} | :error


      


Parses a W3C traceparent value. Returns {:ok, %{trace_id, span_id}} or
:error for missing/malformed input (caller starts a new trace).

  



    

  
    
      
    
    
      recent_errors(limit \\ 20)



        
          
        

    

  


  

      

          @spec recent_errors(pos_integer()) :: [map()]


      


Recent failures, newest first, each with the operation it happened in and its
classified reason.
Read from Observability.Sink, which records the failures among the events
above. Entries carry a classification and a timestamp only -- never a URI,
document content, a prompt, a user, or a credential -- and the list is bounded
and in memory, so it starts empty again on a restart rather than becoming a
history the store accumulates forever.
A store whose sink is not running answers an empty list rather than an error:
diagnostics are never a reason an operation fails.

  



  
    
      
    
    
      redact_url(url)



        
          
        

    

  


  

      

          @spec redact_url(String.t()) :: String.t()


      


Redacts credentials and secret query params from a URL for logging.

  



  
    
      
    
    
      stage(stage_name, mode, fun)



        
          
        

    

  


  

      

          @spec stage(atom(), atom() | nil, (-> result)) :: result when result: var


      


Runs a retrieval stage with a bounded OTel span and telemetry measurement.
Only stage, mode, and outcome are recorded -- never URIs, content,
prompts, users, or credentials. A missing or malformed parent context
starts a new trace without changing the result.

  



    

  
    
      
    
    
      timed(operation, meta \\ %{}, fun)



        
          
        

    

  


  

      

          @spec timed(atom(), map(), (-> result)) :: result when result: var


      


Runs fun, emitting a low-cardinality operation measurement.
Metadata carries only operation and outcome (plus kind/role where
relevant) — never URIs, content, prompts, users, credentials, or tokens.

  



  
    
      
    
    
      with_correlation(correlation, fun)



        
          
        

    

  


  

      

          @spec with_correlation(map(), (-> result)) :: result when result: var


      


Runs fun with correlation added to this process's log correlation.
Correlation is process-scoped and additive: a nested context adds to what is
already there, and the previous value is restored when fun returns, raises,
or exits. Long-lived processes — workers, channels — rely on that restore so a
correlation never attaches to an unrelated later operation. Only the bounded
correlation fields are kept, and a nil entry never clears one already set.

  



    

  
    
      
    
    
      with_span(name, attrs \\ %{}, fun)



        
          
        

    

  


  

      

          @spec with_span(String.t(), map(), (-> result)) :: result when result: var


      


Runs fun inside an OTel span when available, otherwise runs directly.

  


        

      


  

    
AgentDbWeb 
    



      
The main web module for AgentDb.

      


      
        Summary


  
    Functions
  


    
      
        controller()

      


    


    
      
        endpoint()

      


    


    
      
        html_helpers()

      


    


    
      
        live_view()

      


    


    
      
        router()

      


    


    
      
        view()

      


    





      


      
        Functions


        


  
    
      
    
    
      controller()



        
          
        

    

  


  


  



  
    
      
    
    
      endpoint()



        
          
        

    

  


  


  



  
    
      
    
    
      html_helpers()



        
          
        

    

  


  


  



  
    
      
    
    
      live_view()



        
          
        

    

  


  


  



  
    
      
    
    
      router()



        
          
        

    

  


  


  



  
    
      
    
    
      view()



        
          
        

    

  


  


  


        

      


  

    
mix agent_db.abstract 
    



      
Reads a document's L0 abstract -- the one-line answer to what this document is
about, for deciding whether to read the content at all.
mix agent_db.abstract URI [--json]
Options:
	--json - print the result as JSON instead of the abstract alone.
	--no-compile - do not compile the project before running.


      




  

    
mix agent_db.doctor 
    



      
Checks store health and configuration.
mix agent_db.doctor [--json]
Reports database reachability, model status, queue depth, PubSub health,
and the active inference provider. Exits with failure when the database
itself is unreachable.
Options:
	--json - print the report as JSON instead of human text.


      




  

    
mix agent_db.export_data 
    



      
Exports store data to a tar archive.
mix agent_db.export_data PATH [--scope URI] [--json]
PATH is the destination .tar or .tar.gz file. Documents (full content
plus caller-supplied abstract/overview), memory provenance, and sessions are
written into one archive with a manifest. Another store restores it with
mix agent_db.import_data.
With --scope only documents and memories beneath that viking:// URI are
exported; sessions are included only for a full export. A scope that does
not exist fails the command and writes no file. An export is a best-effort
point-in-time snapshot; a second export/import closes the gap left by
concurrent writes.
Options:
	--scope - a viking:// URI limiting the export to one subtree.
	--json - print the result as JSON instead of human text.
	--no-compile - do not compile the project before running.


      




  

    
mix agent_db.find 
    



      
Discovers files and directories whose URI path contains TERM.
mix agent_db.find TERM [--scope URI] [--limit N] [--json]
Options:
	--scope - a viking:// URI to limit the search.
	--limit - maximum results (default 50).
	--json - print results as JSON instead of one URI per line.
	--no-compile - do not compile the project before running.


      




  

    
mix agent_db.grep 
    



      
Searches full document content (L2) for a literal substring.
mix agent_db.grep TERM [--scope URI] [--limit N] [--json]
Options:
	--scope - a viking:// URI to limit the search.
	--limit - maximum results (default 50).
	--json - print results as JSON instead of one match per line.
	--no-compile - do not compile the project before running.


      




  

    
mix agent_db.import_data 
    



      
Imports store data from a tar archive.
mix agent_db.import_data PATH [--json]
PATH is a .tar or .tar.gz file created by mix agent_db.export_data
(recognized by content, not by name). The archive is validated whole before
anything is written; a refused archive leaves the store exactly as it was.
Import merges by URI: missing URIs are created, present ones are revised in
place, sessions with a colliding id and different messages are skipped, and
nothing outside the archive is deleted.
Options:
	--json - print the result as JSON instead of human text.
	--no-compile - do not compile the project before running.


      




  

    
mix agent_db.import_skills 
    



      
Imports Agent Skills from the command line.
mix agent_db.import_skills PATH --user USER_ID
PATH is a folder or a tar archive, gzip-compressed or not. A folder holding a
SKILL.md at its own root is one skill, named after the folder; a folder (or
archive) of immediate skill folders is a collection of them, and an archive may
add one wrapper directory above them. Every text file in a skill is stored
below viking://user/USER_ID/skills/SKILL_NAME at the path it had inside the
skill.
A skill already stored under that name is replaced whole: files the new source
does not have are removed with it, and a replacement that fails leaves the
stored skill as it was. Every skill's outcome is printed, and the task exits
with a failure if any skill failed or the source was refused.
Options:
	--user - the user whose skills subtree the skills are imported into
(required).
	--json - print per-skill outcomes as JSON instead of human text.
	--no-compile - do not compile the project before running.

What it refuses
An unsafe path, a link, a duplicate path, a path stored both as a file and a
directory, a skill with no SKILL.md, and a file that is not UTF-8 text, plus
the bounds one import accepts: at most 500 files
and 5000000 bytes once expanded. A source refused for
any of them leaves the store exactly as it was. macOS metadata (._ sidecars
and .DS_Store files) is set aside rather than refused.

      




  

    
mix agent_db.index 
    



      
Indexes Elixir sources structurally.
mix agent_db.index --project NAME --dir PATH
Options:
	--project - project name used under viking://resources/NAME/code (required).
	--dir - directory holding .ex/.exs files (default lib).
	--json - print the outcome as JSON instead of human text.
	--no-compile - do not compile the project before running.


      




  

    
mix agent_db.overview 
    



      
Reads a document's L1 overview -- the bounded scan of its key points, for
deciding whether to read the content at all.
mix agent_db.overview URI [--json]
Options:
	--json - print the result as JSON instead of the overview alone.
	--no-compile - do not compile the project before running.


      




  

    
mix agent_db.read 
    



      
Reads a document's full content (L2).
mix agent_db.read URI [--json]
Options:
	--json - print the result as JSON instead of raw content.
	--no-compile - do not compile the project before running.


      




  

    
mix agent_db.recall 
    



      
Reads memories back, optionally scoped.
mix agent_db.recall [URI] [--type TYPE] [--term TERM] [--include-superseded] [--json]
With no arguments every active memory is recalled. A positional URI recalls
one memory or subtree; --type recalls a whole type (e.g. preferences).
Options:
	--type - memory type to recall.
	--term - restrict to memories whose value contains this substring.
	--include-superseded - also return superseded assertions.
	--json - print results as JSON instead of one value per line.
	--no-compile - do not compile the project before running.


      




  

    
mix agent_db.search 
    



      
Searches the context tree.
mix agent_db.search TERM [--mode keyword|vector|hybrid] [--scope URI] [--top-k N] [--json]
Options:
	--mode - search mode (default keyword).
	--scope - a viking:// URI to limit the search.
	--top-k - maximum results (default 10).
	--json - print results as JSON instead of one URI per line.
	--no-compile - do not compile the project before running.


      




  

    
mix agent_db.seed 
    



      
Seeds a deterministic demo dataset for dev and test environments.
mix agent_db.seed [--prefix URI] [--force] [--clean] [--allow-prod] [--json]
Builds the same baseline on every run: documents under the demo prefix
(default viking://resources/demo), one typed memory per taxonomy type,
one session committed into the tree, one demo skill, and two indexed Elixir
sources for the demo project. Re-running converges without duplication.
A non-empty store is refused unless --force (merge: missing seed URIs
are created, present ones revised in place, nothing deleted) or --clean
(only the seed scope is removed first: the prefix subtree, the demo-*
memories, the demo skill, and the demo code prefix; data outside that scope
survives) is given. A refusal writes nothing. --force and --clean
cannot be combined.
In production (Mix.env() == :prod) seeding is refused unless
--allow-prod is passed. Rollback is mix agent_db.read to inspect,
then removing the prefix subtree and forgetting the demo-* memory URIs;
re-seeding afterwards converges.
Reads need no model: keyword search, find, and grep reach seeded content
immediately, while embeddings and summaries regenerate through the existing
job queue.
Options:
	--prefix - demo prefix for documents and the committed session
(default viking://resources/demo).
	--force - merge into a non-empty store instead of refusing it.
	--clean - remove only the seed scope, then seed.
	--allow-prod - allow seeding when Mix.env() == :prod.
	--json - print the result as JSON instead of human text.
	--no-compile - do not compile the project before running.


      




  

    
mix agent_db.tree 
    



      
Shows a depth-limited projection of the context tree.
mix agent_db.tree URI [--depth N] [--json]
Options:
	--depth - projection depth (default 2).
	--json - print the tree as JSON instead of pretty text.
	--no-compile - do not compile the project before running.
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