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    Foresight

[image: CI]
[image: Hex pm]
[image: License: MIT]
Semantic memory for Elixir: retain what happened, recall what's relevant,
reflect on what it means — in the BEAM, next to your application.
Foresight is an Elixir port of Hindsight,
and it is measured against the original rather than described in relation to it:
three matched-reader replicates put the two at statistical parity (reflect 0.800 vs
0.711, McNemar not significant in any replicate). Nothing in this repository should
be read as claiming parity was exceeded. See Provenance below, and
read READINESS.md before depending on this — it states what is
measured, what is assumed, and which surface you should actually use.
Installation
def deps do
  [{:foresight, "~> 0.3", hex: :foresight_memory}]
end
Foresight requires Elixir 1.19 or later, on Erlang/OTP 27 or 28.
The package is published as foresight_memory (the plain name is taken on hex by an
unrelated package); the application and modules are Foresight. Foresight compiles
and boots with no configuration; capabilities are opt-in with their dependencies.
When Foresight shares your application's database, install its control plane through
your Repo rather than copying migrations or running Foresight files in your host
schema_migrations namespace:
{:ok, _} = Foresight.Migrations.install(MyApp.Repo)
The installer uses the migrations shipped in the Hex package, runs only Foresight
control-plane migrations, and tracks them separately in
foresight_schema_migrations. For schema-per-tenant deployments, provision each
role-neutral schema with
Foresight.Tenancy.provision_mode_c_schema(MyApp.Repo, tenant_id, prefix, rls_enabled: true). That seam creates neither database roles nor tenant API keys.
See Getting started and
Multi-tenancy.
Three surfaces
In recommended order:
	In-BEAM library — take foresight as a dependency and call it directly.
Foresight.Supervisor is the embeddable supervision entry point; errors arrive as
Foresight.Error structs. Everything else is a wrapper over this.
	REST — 67 routes under /v1/:tenant/banks/... covering banks, memories,
recall, reflect, observations, mental models, operations, and import/export.
	MCP — 11 tools over Hermes streamable-HTTP. Works; see
READINESS.md for the two structural properties to understand
before choosing it.

Optional dependencies (HTTP / ML / Repo / Oban) are declared in mix.exs with their
runtime capabilities disabled by default in config/config.exs, so an embedding
consumer pays only for what it enables. The two that are required at compile time
(:plug, :llm_toolkit) are carried for you.
Documentation
The full documentation is written as a
manual, not a file listing:
	Overview — the three verbs
(retain, recall, reflect) and what Foresight is honestly good at.
	Getting started —
running in about five minutes, including the config trap that catches most people.
	Choosing a surface —
library, REST, or MCP; this choice has real consequences.

Verifying
mix deps.get
mix ci

mix ci is the real gate: format check, compile --warnings-as-errors, three
architectural fitness checks (namespace purity, tenancy boundary, isolation
coverage), then the default test suite. Plain mix test runs the suite alone.
Provenance
The architecture this library carries — memory banks, fact-extracting retain,
hybrid recall, agentic reflect, observations, mental models — originates with
Hindsight, MIT-licensed work by
Vectorize AI, Inc. (paper:
arXiv:2512.12818).
Foresight holds itself accountable to the original in two ways: their copyright
notice is preserved in the LICENSE third-party notice, and capability
claims here are measured against their reference implementation rather than
asserted. Where this repository later diverges from the ported architecture, the
divergence is documented where it is introduced.
Hindsight is a trademark of Vectorize AI, Inc. Foresight is an independent
port and is not affiliated with, endorsed by, or sponsored by Vectorize AI,
Inc. References to Hindsight in this repository and its documentation serve
attribution and interoperability description only.
Development
Local qualification workflows — the full-ML authority, contract fixture recording
against a Hindsight reference, and the heavier test lanes — live in
DEVELOPMENT.md.


  

    Foresight

Foresight gives a program a memory it can be asked about.
Not a vector store you query, and not a log you grep. You hand it things that
happened — conversations, documents, events — and later you ask it questions in
plain language. It works out what is relevant, reasons over it, and answers with
its sources attached.
Foresight.retain(ctx, %{"items" => [%{"content" => "Maria moved to the Lisbon office in March."}]})
Foresight.retain(ctx, %{"items" => [%{"content" => "Maria is leading the payments migration."}]})

Foresight.reflect(ctx, "who should I ask about payments in Portugal?")
#=> Maria — she leads the payments migration and works from Lisbon.
Nobody wrote a rule connecting Portugal to Lisbon, or payments migration to
payments. Two facts arrived weeks apart and were never stored together. The
answer comes from putting them side by side at question time.
Three verbs
Everything is built from three operations, and the distinction between the last
two is the one worth internalising.
retain — give it something that happened. It extracts discrete facts,
embeds them, pulls out entities and links them into a graph. This is a write, and
it does real work: a session of conversation becomes many small, dated,
individually retrievable facts.
recall — ask for relevant memories. You get ranked results and their
scores. It does not interpret; it retrieves. Use it when your own code will
decide what the results mean.
reflect — ask a question and get an answer. Under the hood a model searches
memory itself, in a loop, deciding what to look for next based on what it has
found so far. Use it when the answer requires combining things.
The gap between recall and reflect is not cosmetic. In our benchmark, reflect
scores 0.833 against a fixed reader's 0.467 over the same memories —
McNemar p = 0.001. Same data, same model, different way of using it.
What it is honestly good at
Foresight is a port of Python's Hindsight,
and it is measured against it rather than described in relation to it. Three
replicates, matched reader and judge, n=30:
		reflect accuracy
	Hindsight (reference)	0.711 (SD 0.038)
	Foresight	0.800 (SD 0.033)

Δ +0.089, McNemar p = 0.227 / 1.000 / 0.774 — not significant in any replicate,
and the mean delta sits inside the ±0.1 noise band for n=30.
So: parity. The point estimate favours Foresight; the statistics do not
support calling it a lead, and this documentation will not call it one. If that
reads as underselling, consider that the delta ranged +0.034 to +0.166 across
identical configuration — a single run of this benchmark can be made to say
almost anything, and we have three.
What you get from the Elixir port is not better answers. It is the BEAM: real
concurrency, supervised processes, and — if you take it as a library rather than
a service — no network hop between your application and its memory.
What it is not
	Not a general vector database. It has opinions about what memory is:
dated facts, entities, relationships, consolidated observations. If you want
raw nearest-neighbour lookup over arbitrary embeddings, use pgvector directly.
	Not free of LLM calls. retain uses a model to extract facts; reflect
uses one to reason. Recall alone can run without one.
	Not magic about time. It is careful about when things happened — facts
carry dates and recency affects ranking — but it cannot date something the
source never mentioned.

Where to go next
	Getting started — running in about five minutes,
including the config trap that catches most people.
	Choosing a surface — library, REST, or MCP. This
choice has real consequences; read it before wiring anything up.
	How recall works — four searches, one ranking, and
why the merge strategy turned out to matter more than the searches.
	Reflect — the agentic loop, and how to tell whether it
actually ran.
	Multi-tenancy — three isolation models, and the one
that is genuinely enforced by the database.
	Evaluation — how the numbers above were produced, and how
to reproduce or disbelieve them.



  

    Getting started

Install
# mix.exs
def deps do
  [{:foresight, "~> 0.3", hex: :foresight_memory}]
end
That is the whole dependency line. The hex: option is there because the package is
published as foresight_memory — the plain name belongs to an unrelated library on
hex. Nothing else is affected: the application is :foresight, the modules are
Foresight.*, and you write alias Foresight as you would expect.
Foresight compiles and boots with no configuration at all — you can verify that
before writing any config:
{:ok, _pid} = Foresight.Supervisor.start_link(name: :foresight)
This is worth stating explicitly because for a long time it was not true. The
HTTP modules referenced plug while declaring it optional, so a bare install
failed with a CompileError, and the default reranker demanded the whole
Nx/Bumblebee stack, so even after compiling it would not start. Both are fixed,
and there is a test in the default suite that fails if either regresses.
With no configuration you get an in-memory-free, LLM-free skeleton: it starts,
but it cannot embed, rerank, or store anything. Useful for confirming the wiring
and not much else.
A working configuration
Memory needs somewhere to live. Foresight uses PostgreSQL with
pgvector.
# config/config.exs
config :foresight,
  repo: [enabled: false], # MyApp supervises MyApp.Repo
  backend: Foresight.Backend.Store, # what Foresight.retain/3 and friends route to
  ml: [enabled: true], # supervises the local embedding serving the Bumblebee embedder calls
  engine: [
    storage: Foresight.Storage.Ecto, # what the backend stores through
    repo: MyApp.Repo,
    embedder: Foresight.Embedders.Bumblebee,
    reranker: Foresight.Rerankers.Passthrough,
    llm: Foresight.LLMs.LlmCore
  ]

# Configure MyApp.Repo normally in your host application.
# mix.exs — capabilities you enable, you must also depend on
{:bumblebee, "~> 0.7"}, {:nx, "~> 0.12"}, {:exla, "~> 0.12"},  # local embeddings
{:llm_core, "~> 0.5"}                                          # LLM access
Then install the Foresight control plane through your Repo during deployment:
{:ok, %{migrated_versions: _}} = Foresight.Migrations.install(MyApp.Repo)
Do not copy the packaged files into the host migration directory or assume
plain mix ecto.migrate will install them. install/2 resolves the files from
the installed Foresight application, selects only control-plane migrations, and
uses the dedicated foresight_schema_migrations ledger. It is safe to call on
every deploy and returns an empty version list when already current. When
upgrading from 0.1.0, it adopts the old shared-ledger installation only after
verifying the complete 0.1.0 version set and its control and tenant tables.
For Mode C, install the control plane and provision a tenant in one call:
{:ok, tenant} =
  Foresight.Tenancy.provision_mode_c_schema(
    MyApp.Repo,
    "tenant-123",
    "tenant_acme",
    rls_enabled: true
  )
The explicit boolean is required. This role-neutral seam does not create a
database role or an HTTP tenant key. public is reserved for the host
application and is rejected as a Mode C tenant prefix.
Two layers: backend: and engine: [storage:]
Foresight.retain/3, recall/3 and every other top-level function route to the
module named by config :foresight, backend:. The package default is
backend: Foresight.Backend.Noop, which answers every call with
{:error, %Foresight.Error{reason: :not_implemented}} — so a configuration with
no backend: boots cleanly and does nothing.
Set backend: Foresight.Backend.Store. The store is the operation layer: it
converts uploaded files (retain_files/3), applies request defaults, and then
calls the storage module you name under engine: [storage: …]
(storage: Foresight.Storage.Ecto, the only shipped storage).
Do not set backend: Foresight.Storage.Ecto. The storage module
exposes most of the same functions, so many calls appear to work (the store is what
supplies defaults such as repo:, embedder and queue) — but file ingestion exists
only on the store, and
Foresight.retain_files/3 then fails with
UndefinedFunctionError: Foresight.Storage.Ecto.retain_files/3.
config :foresight, backend: Foresight.Storage.Ecto # ✗ no retain_files/3
config :foresight, backend: Foresight.Backend.Store # ✓
Retaining documents you already have as text
retain_files/3 accepts text bodies directly — the shape a migration from
Hindsight carries — with no converter involved:
Foresight.retain_files(ctx, %{
  "files" => [%{"text" => body, "document_id" => "source-id-123"}],
  "request" => %{"async" => false, "metadata" => %{"batch" => "migration"}}
})
	Request options use string keys. %{async: false} (atom keys) is silently
ignored: the write stays asynchronous and the metadata is dropped.
	Pass a stable "document_id" from your source. Without a "document_id"
or "filename" one is derived from the content (text:<sha256>).
	Re-retaining a document_id replaces the document row but appends a second
set of memory units (Hindsight's default). "update_mode" => "replace"
deletes the previous set first and retracts only those units' entity mentions;
concurrent replaces of the same document are serialised.
	Blank bodies (no letters or digits) are rejected, and a large body is stored
as a single unchunked memory: split big documents before retaining.

Embedding widths, and what a call cost
A bank is pinned to one embedding profile (model and dimension) by its first
retain, or explicitly with update_bank_config. Supported dimensions are 384,
1024, 1536 and 3072. The last is stored as pgvector halfvec because the HNSW
index for plain vectors stops at 2000 dimensions; it needs pgvector 0.7.0 or newer,
and the migration says so if yours is older.
Retain and recall results carry "usage" when the operation made a chargeable
call: token totals, and one entry per call with its kind (llm or embedding),
pipeline role, provider, model, request id and status. With local embedders and no
LLM nothing is chargeable, so the key is nil on retain and absent on recall.
The one trap
embedder and reranker live under engine:. Set them at the top level and
nothing happens — silently. No error, no warning; your configuration is simply
ignored and the defaults stand.
config :foresight, embedder: MyEmbedder          # ✗ silently ignored
config :foresight, engine: [embedder: MyEmbedder] # ✓
The failure surfaces much later and points somewhere else entirely — usually as a
preflight complaint about :nx, because the ignored setting left the default in
place. If a config change appears to have had no effect, check the nesting first.
The preflight is on your side
Enable a capability without its dependency and Foresight refuses to start, by
name:
** (RuntimeError) Foresight capability preflight failed:
   optional dependency :nx is not available.
   Add/fetch the dependency before enabling the related capability.
This is deliberate. The alternative is booting successfully and failing on the
first request that happens to need embeddings — at which point the error appears
somewhere far from its cause.
Your first memories
alias Foresight.Context

ctx = %Context{tenant_id: "default", mode: :mode_a, bank: "notes"}

{:ok, _} = Foresight.put_bank(ctx, "notes", %{"name" => "Notes"})

{:ok, _} =
  Foresight.retain(ctx, %{
    "items" => [
      %{"content" => "Deployed v2.3 on Tuesday. The migration took 40 minutes.",
        "context" => "ops log"}
    ]
  })

{:ok, result} = Foresight.recall(ctx, %{"query" => "how long did the migration take?"})
A bank is an isolated namespace of memory — one per agent, per user, per
project, whatever your unit of "a memory" is. Banks do not share retrieval;
searching one never returns another's contents.
The context carries tenant, isolation mode and bank on every call. There is
no ambient state and no "current bank": if a call touches memory, it says whose.
This is tedious for exactly as long as it takes to appreciate that no request can
accidentally read another tenant's data.
Retain is not an insert
retain extracts. One paragraph typically becomes several dated facts, each
independently retrievable, with entities pulled out and linked.
That means it costs an LLM call and takes real time — and it is where quality is
won or lost. When fact extraction was subtly wrong in this library (it dropped
the When: clause from every stored fact), end-to-end answer accuracy sat at
0.467. Fixing extraction alone took it to 0.711. Nothing about retrieval
or reasoning changed.
If you are debugging poor answers, look at what retain actually stored before
you look at anything else. Foresight.list_memories/3 shows you.
Then reflect
{:ok, answer} = Foresight.reflect(ctx, %{"query" => "what happened with v2.3?"})
reflect needs an LLM configured. See Reflect for the loop it
runs and how to confirm it did.


  

    Choosing a surface

Foresight speaks three ways. They are not equivalent, and the choice is easier to
make now than to unmake later.
1. As a library — the default answer
{:foresight, "~> 0.3", hex: :foresight_memory}
Your application calls Foresight.recall/3 directly. No serialization, no HTTP,
no session lifecycle, no transport errors to distinguish from real ones. Errors
arrive as Foresight.Error structs you can pattern-match:
case Foresight.reflect(ctx, %{"query" => q}) do
  {:ok, answer} -> answer
  {:error, %Foresight.Error{reason: :unavailable}} -> :fallback
end
Everything below is a wrapper over this. If your application is Elixir and
memory lives in the same release, there is no argument for adding a network hop
to talk to yourself.
2. REST — when you need a boundary
67 routes under /v1/:tenant/banks/...: banks, memories, recall, reflect,
observations, mental models, operations, directives, import/export.
config :foresight,
  http: [enabled: true, port: 4000],
  auth: [service_api_key: System.fetch_env!("FORESIGHT_API_KEY")]
Choose it when the caller is not Elixir, when memory must scale separately, or
when you want a hard operational boundary. This is the surface the benchmark
harnesses drive, so it is well travelled.
HTTP refuses to start without either a credential or an explicit
auth: [allow_anonymous: true]. That is on purpose: an unauthenticated memory
service is a data-exfiltration endpoint, and the failure should happen at boot on
your laptop rather than in production.
3. MCP — for tools that speak it
11 tools over streamable HTTP, for Claude Desktop, IDE agents, and anything else
in the MCP ecosystem.
config :foresight, http: [enabled: true], mcp: [enabled: true]
It works, and every defect found in the last integration spike is fixed. Two
structural properties survive those fixes, and you should know them before
choosing it rather than after:
One process owns every session. A single Hermes.Server.Base GenServer
holds all live MCP sessions. The reachable crash paths are closed and tested, but
a raise originating outside the tool path would affect every connected client at
once. That is a property of the architecture, not a bug awaiting a fix.
Ported clients may need lenient_session: true. Clients written against
Python Hindsight post a bare tools/call with no MCP handshake. Foresight's
transport enforces the lifecycle and answers Server not initialized. The flag
drives the handshake on their behalf:
config :foresight, mcp: [enabled: true, lenient_session: true]
It is off by default and logs each fabricated session. Sessions it fabricates
are torn down at the end of the request that created them, so this no longer
accumulates processes under load — but a client that echoes back the
Mcp-Session-Id header still pays one round trip instead of three.
Argument names from Python Hindsight are accepted: async_processing is an alias
for async, an explicit async wins over the alias, and any undeclared argument
is named in the log rather than silently dropped.
Choosing
		library	REST	MCP
	Caller is Elixir, same release	yes	no	no
	Caller is another language/service	no	yes	no
	Caller is an MCP client	no	no	yes
	Latency floor	function call	HTTP	HTTP + JSON-RPC
	Blast radius of one bad call	that call	that request	see above

Nothing stops you enabling several at once — the same engine serves all three.


  

    How recall works

Recall runs four searches at once and merges them into one ranked list. The
merge, it turns out, matters more than most of the searches.
Four ways of being relevant
A memory can be worth returning for quite different reasons, and no single index
captures all of them.
Semantic — embedding similarity. Finds "the deploy took ages" when you
asked about "slow migrations". Blind to exact identifiers: it has no special
respect for v2.3. A candidate has to clear a cosine-similarity floor to enter
this arm at all: the bank config field recall_semantic_floor, default 0.3.
The right value depends on the embedding model. BAAI/bge-small-en-v1.5 scores
unrelated text at roughly 0.33–0.36 and related text at 0.55–0.78, so on that
model the default admits nearly the whole bank and leaves the reranker to sort it
out, while about 0.45 already sheds the off-topic candidates. Measure on your own
corpus before raising it; a floor above the model's related-text band empties the
arm. The trace reports the floor in force as semantic_similarity_floor.
Keyword — Postgres full-text search over a stored tsvector. The opposite
temperament. It will find v2.3 and KB-4156 precisely, and miss every
paraphrase. Deliberately faithful to Hindsight here: tokens are OR-joined with no
:* prefix matching, so run does not silently match running.
Graph — traversal of the entity graph built during retain. Finds memories
that never mention your query terms but are about an entity that does. This is
the arm that connects "Maria" to "Lisbon" without either sentence containing both.
Temporal — time-proximity. Matters for "what else was happening that week?".
Worth knowing: on our benchmark corpus this arm fires on 29 of 4,785
candidates. It is a specialist, not a workhorse, and any tuning that appears to
learn something about it is almost certainly learning noise.
Each arm returns its own ranked list with its own scores, on its own scale.
The merge is the interesting part
Four lists have to become one. The obvious approach — the one Foresight shipped
originally and Hindsight still uses — is Reciprocal Rank Fusion: ignore the
scores, use only positions, sum 1/(k + rank) across arms.
RRF is robust precisely because it discards the scores. It cannot be fooled by
one arm's scale.
It can, however, be blinded by it. Consider semantic returning:
1. 0.95  "the payments migration slipped to Q3"
2. 0.31  "payments team standup notes"
To RRF these are simply first and second. The chasm between 0.95 and 0.31 —
information the embedder computed and handed over — is thrown away.
Normalizing instead keeps it: rescale each arm's native scores to a common range,
then add. We measured both over 134 queries carrying graded relevance labels,
paired per query, with a 2,000-sample bootstrap:
	mode	nDCG@10	MRR	vs :rrf	95% CI
	:rrf	0.7670	0.7760	—	—
	:normalized / min_max	0.8273	0.8508	+0.0603	[0.0322, 0.0906]
	:normalized / zscore	0.8679	0.9027	+0.1009	[0.0597, 0.1476]

zscore beats min_max because a single outlier squashes a min-max range,
while a standard-deviation scale is unmoved by it.
:normalized with :zscore is the default. The number to watch is MRR
0.776 → 0.903: that is the right memory sitting at rank 1 far more often, and
rank 1 is what reflect reads first.
What that result does not say
It is one corpus, and the relevance labels were produced by a model rather than a
person. A ranking improvement is not an answer-quality improvement — the same
change did not produce a significant lead in end-to-end accuracy. See
Evaluation.
Weights, and a negative result worth reading
:normalized and :hybrid accept per-arm weights:
config :foresight,
  recall_fusion: [
    mode: :normalized,
    normalization: :zscore,
    weights: %{"semantic" => 1.5, "keyword" => 1.0, "graph" => 0.5, "temporal" => 1.0}
  ]
Weights are ignored under :rrf, which ranks on position alone.
We tried to learn these weights per bank — coordinate ascent on a training
split, scored once on held-out queries. Across 12 query-level splits it was worth
+0.0153 nDCG@10 (SD 0.0275), and negative in 3 of them. Not significant, and
not shipped.
The honest lesson is that picking the right merge strategy was worth ~7× more
than tuning weights within it, and cost nothing at runtime. If you are tempted to
tune weights, measure first — and measure on held-out queries, not the ones you
tuned on.
After the merge
The fused list is truncated to a rerank window, optionally passed to a
cross-encoder reranker, boosted, and trimmed. The default reranker is
Passthrough — it preserves fusion order — so out of the box your ranking is
the fusion result. Configure Rerankers.Bumblebee or
Rerankers.SentenceTransformers for real reranking, at the cost of the ML stack.
The rerank window
The window is twice the resolved recall budget (Hindsight parity: budget low
is 100, so 200 candidates go to the cross-encoder), or the bank config field
recall_rerank_window when set. On a bank with a few hundred fused candidates
per query that means all of them are reranked, and the cross-encoder's cost is
linear in the window. cross-encoder/ms-marco-MiniLM-L-6-v2 scores ~200 pairs in
about a second on an Apple GPU; BAAI/bge-reranker-v2-m3 takes five to eight
times longer on the same passages. If you run a heavy reranker, set
recall_rerank_window to something like 40–100 and measure what it costs you in
hit@k before going wider — every response carries the numbers to do that (see
stats below).
Which reranker
The default sentence-transformers model, MS MARCO MiniLM, is tuned for web
passages and flattens abstract or philosophical paraphrase: it scores a correct
paraphrase and an off-topic sentence at the same logit (around −11). On a labelled
20-query set over such a corpus, BAAI/bge-reranker-v2-m3 moved hit@1 from
13/20 to 18/20 and MRR from 0.77 to 0.93, for the latency above. Pick the model
for the corpus, set FORESIGHT_RERANKER_MODEL_ID (or :ml, :reranker_model_id),
and re-measure any min_score cutoff: different models put their logits on
different scales.
The reranker never holds a database connection
Under Mode C tenancy a scope is a checked-out connection with SET ROLE, and the
pool's checkout timeout (15 s by default) counts everything run inside it. Recall
therefore runs as scoped database phases — bank config, retrieval, result
enrichment — with the query embedding and the reranker between them, on no
connection at all. A reranker that takes ten seconds makes a slow recall, not a
dropped connection and a failed one.
The score, and cutting off on it
Every result carries "score": the reranker's calibrated score after boosts, the
number the results are ordered by. With the sentence-transformers reranker the
pre-boost value is sigmoid(cross-encoder logit): the worker always hands back raw
logits, whatever the model's own default activation. Different models put their
logits on different scales, so re-measure any cutoff when you change the model. Pass "min_score" (a non-negative number) to
drop everything below it; the cutoff runs after boosting and before the token
trim, so the trim never spends budget on results you would discard. Both are
Foresight extensions to the Hindsight recall contract.
{:ok, %{"results" => results}} =
  Foresight.recall(ctx, %{"query" => "...", "min_score" => 0.5})

Enum.map(results, & &1["score"])  #=> [0.91, 0.74, 0.52]
Seeing what happened
Every response carries a small stats map: how many fused candidates there
were, the rerank window in force, how many candidates were actually reranked,
how many results survived, and the retrieval, rerank and total milliseconds. It
is cheap, always on, and the first thing to look at when recall is slow:
{:ok, %{"stats" => stats}} = Foresight.recall(ctx, %{"query" => "..."})
stats
#=> %{"candidates" => 187, "rerank_window" => 200, "rerank_candidates" => 187,
#     "results" => 12, "retrieval_ms" => 410, "rerank_ms" => 6_900, "total_ms" => 7_400}
That shape says the reranker is doing all the work over the whole fused set; a
smaller recall_rerank_window is the first lever.
Pass trace: true and recall explains itself in full: per-arm entry points and
native scores, the fused ordering, what each stage pruned, and per-stage timings_ms.
{:ok, %{"trace" => trace}} = Foresight.recall(ctx, %{"query" => "...", "trace" => true})
trace["fusion"]  #=> %{"algorithm" => "normalized", "normalization" => "zscore", "k" => 60}
That "algorithm" field is derived from the configuration actually in force. It
used to be hardcoded to "rrf", which meant that after the default changed it
confidently reported the wrong algorithm on every single request — the one field
an operator would consult to find out what really ran.


  

    Reflect

recall retrieves. reflect answers.
The difference is that reflect gives a model tools and lets it search memory
itself, repeatedly, deciding what to look for next based on what it just found.
What the loop actually does
The model is handed four tools:
	recall — the ordinary ranked search
	search_observations — search consolidated knowledge rather than raw facts
	search_mental_models — search curated, longer-lived structures
	expand — pull the surrounding context of something already found

A question like "why did the payments migration slip?" typically produces a
first search that surfaces the slip, an entity name the model had not been given,
and a second search on that name. One-shot retrieval cannot do that, because the
second query does not exist until the first result comes back.
This is worth what it costs:
		accuracy
	fixed reader (recall → top-8 → answer)	0.467
	reflect	0.833

McNemar exact p = 0.001 over the same memories with the same model. The
delta is the loop, not the data.
Observations, and why they exist
retain stores facts. Consolidation merges related facts into
observations — durable statements that outlive any single conversation.
Twenty scattered mentions of someone's schedule become one observation about how
they work.
search_observations reads that layer. It is often the difference between an
answer assembled from twenty fragments and one drawn from a single settled
statement.
Consolidation runs on write, in sub-batches, with a drain loop. Fixing that loop
recovered +52% more observations (594 → 901) that were previously left
unconsolidated. Notably, it did not move end-to-end accuracy — 0.711 → 0.708,
which is nothing. It shipped as a correctness fix with no benefit claimed, and
that is exactly how it is recorded.
Mental models
A mental model is a curated synthesis a human or a refresh job wrote for a topic.
Reflect treats them as the most trustworthy tier: the agent's search_mental_models
tool ranks a bank's models by embedding similarity to its query, returns at most
max_results, and the most relevant few are already in the opening context before
the first tool call.
Every model comes back with a staleness verdict. A model is stale when a memory in
its scope was written after its last refresh. The scope is the model's tags under
trigger.tags_match (any, all, any_strict, all_strict, the recall
semantics) and trigger.fact_types when set; an untagged model is global, so any
new memory makes it stale, and a model that was never refreshed is stale by
definition. staleness_reason says which case applies. The same verdict is on
get_mental_model and list_mental_models, computed when asked rather than read
from a flag written at refresh time.
Embeddings for models live in their own table and are kept current lazily: a model
whose content, or whose bank's embedding model or dimension, no longer matches its
stored embedding is re-embedded before the next search. Curated models that predate
this table are indexed on first use.
Checking that it actually ran
A model that cannot call tools cannot run the loop, and Foresight falls back to a
fixed structured pipeline rather than failing. Silently getting the fallback
while believing you have the agentic loop is the most likely way to be
disappointed by reflect.
The trace tells you which happened:
{:ok, %{"trace" => %{"mode" => mode}}} = Foresight.reflect(ctx, %{"query" => q, "trace" => true})
mode  #=> "agentic" or "fixed"
If you see "fixed" unexpectedly, the LLM you configured does not do native tool
calling. Reasoning-style models are a common cause of a subtler version: they
spend the token budget on reasoning and return empty content, which zeroes the
answer without erroring. A direct instruct model is the safer choice for this
role.
Grounding
Reflect records which memories an answer rests on, and can be required to meet
thresholds before answering — minimum grounding count, minimum diversity of
sources, minimum provenance clusters. Configure under engine::
config :foresight,
  engine: [
    reflect_max_iterations: 10,
    reflect_min_grounding_count: 1,
    reflect_min_diverse_grounding_count: 1,
    reflect_max_context_tokens: 100_000,
    reflect_timeout_ms: 120_000
  ]
Raising the grounding minimums makes the system decline to answer more often. For
an assistant that is usually the wrong trade; for anything that must not
confabulate, it is the point.
A limitation worth stating
Hindsight opens its loop with a forced sequence of tool calls. Foresight cannot
currently express that: tool_choice is absent from llm_core entirely, so
forced-tool retrieval is not available. Foresight seeds the opening context
instead, which is a different mechanism reaching a similar place, and the
measured parity above was obtained with that difference in place.


  

    Multi-tenancy

Three isolation models, in ascending order of both strength and setup cost.
Choose deliberately: the difference between them is where the guarantee lives.
Mode A — application-scoped
%Foresight.Context{tenant_id: "default", mode: :mode_a, bank: "notes"}
One schema. Every query is scoped by bank in application code. Fine for a single
tenant, or where "tenants" are your own subsystems and a bug leaking between them
is embarrassing rather than serious.
The guarantee lives entirely in Foresight's query construction. If that is not
enough for your data, it is not enough.
Mode B — row-level
Rows carry a tenant column and queries are filtered on it. Still application
code, but the boundary is explicit and auditable in the data.
Mode C — schema-per-tenant with enforced RLS
%Foresight.Context{tenant_id: "acme", mode: :mode_c, bank: "notes"}
Each tenant gets its own PostgreSQL schema. Connections SET ROLE to a
tenant-specific role for the duration of the work and RESET ROLE afterwards,
re-entrantly. Tables carry ROW LEVEL SECURITY and FORCE ROW LEVEL SECURITY.
Here the guarantee lives in the database. A bug in Foresight's query building
does not breach it, because the database refuses to return rows the connection's
role cannot see.
Provisioning from an in-BEAM consumer
Use the public role-neutral provisioning seam:
{:ok, %{tenant_id: tenant_id, prefix: prefix, migrated_versions: versions}} =
  Foresight.Tenancy.provision_mode_c_schema(
    MyApp.Repo,
    "acme",
    "tenant_acme",
    rls_enabled: true
  )
The call first installs or upgrades Foresight's shared control plane, then
creates or rechecks the tenant schema from packaged tenant migrations. It is
idempotent. :rls_enabled is mandatory and must be true or false; there is
no application-environment fallback at this boundary.
Historical public-schema data repairs are classified separately and are not
replayed into newly provisioned tenant schemas.
The public schema is reserved for the host application and cannot be used as
a Mode C tenant prefix.
This seam is deliberately authority-neutral: it starts no tenant runtime,
creates no PostgreSQL role, and writes no tenant API key. A host that owns role
or credential lifecycle must do that itself. Foresight's HTTP tenant lifecycle
remains available for deployments that intentionally want those side effects.
The same explicit rls_enabled: option may be passed to public memory
operations. A per-call false overrides an application default of true,
including the parallel recall strategies and nested reflect calls. Async
storage, migration, and webhook jobs persist only this boolean and restore it in
the worker; no Repo credentials or other caller options are serialized.
The part that is easy to get wrong
RLS does not apply to superusers, and it does not apply to a table's owner.
If your application connects as postgres, Mode C is decorative — you have
configured a guarantee that is not in force, and every test will still pass.
The application role must be non-superuser and must not own the tenant tables.
Getting there requires five distinct things, documented in
the Mode C least-privilege runbook in the order they actually fail, with the
real error strings. Setting it up is genuinely fiddly and the runbook exists
because we did it wrong five times first.
Verifying rather than assuming
VICTIM_API_KEY=... elixir scripts/mode_c_isolation_proof.exs

Five forged-header cross-tenant attacks against a running instance over real
HTTP. It checks the attacker's responses for the victim's canary string rather
than trusting status codes — a 200 with empty results and a 403 both look like
"blocked" from the outside, but only one of them means the data stayed put.
	exit 0 — attacks blocked, and the script confirmed it could have detected a
breach
	exit 2 — INCONCLUSIVE. Not a pass. The self-check did not confirm, so the
run proves nothing.

Last verified run: rolsuper = false, RLS forced, 5/5 blocked.
A continuous check runs in mix ci too: mix foresight.isolation_coverage fails
the build if the isolation tests are tagged out of the default lane or the suite
is empty. A silently-skipped isolation probe reads as coverage while providing
none, which is worse than having no probe at all.
Choosing
		Mode A	Mode B	Mode C
	Guarantee enforced by	app code	app code	PostgreSQL
	Setup cost	none	low	real
	Survives a Foresight bug	no	no	yes
	Suitable for others' personal data	no	depends	yes



  

    Mode C least-privilege runbook

Moving Foresight off a superuser database login, and proving tenant isolation on a running
instance.
Every command below was executed end to end against a real instance on 2026-08-13.
The failure modes documented are ones that actually occurred, in the order they occurred —
not anticipated ones.
Why this matters
Application code keeps each tenant to its own rows, and FORCE ROW LEVEL SECURITY is
applied to every tenant table at provision time. But a superuser bypasses RLS entirely, and
FORCE does not change that. While the application logs in as postgres, the isolation
guarantee rests on application code alone; the database is not enforcing anything. Switching
the login role is what turns RLS from decoration into a second, independent barrier.
The five requirements
A non-superuser application login needs all of these. Missing any one produces a specific,
recognisable failure, listed with each.
1. The role itself
CREATE ROLE foresight_app LOGIN PASSWORD '<secret>' NOSUPERUSER CREATEROLE;
GRANT CONNECT ON DATABASE <db> TO foresight_app;
GRANT CREATE  ON DATABASE <db> TO foresight_app;
CREATEROLE is required: provisioning a tenant executes CREATE ROLE "<tenant>_role".
CREATE ON DATABASE is required for CREATE SCHEMA at provision time.
Missing CREATE ON DATABASE →
[Tenancy.Reconciler] reconcile failed: permission denied for database <db>

2. Schema ownership
ALTER SCHEMA public             OWNER TO foresight_app;
ALTER SCHEMA foresight_template OWNER TO foresight_app;
-- and every existing tenant schema
ALTER SCHEMA tenant_<x>         OWNER TO foresight_app;
foresight_template is the schema SchemaCloner clones from; the app must read it.
Missing → permission denied for schema foresight_template

Note REASSIGN OWNED BY postgres TO foresight_app does not work — Postgres refuses with
"cannot reassign ownership of objects owned by role postgres because they are required by
the database system". Transfer schema by schema.
3. Table and sequence ownership — not merely privileges
DO $$
DECLARE r record;
BEGIN
  FOR r IN SELECT schemaname, tablename FROM pg_tables
           WHERE schemaname LIKE 'tenant_%'
              OR schemaname IN ('foresight_template','public')
  LOOP
    EXECUTE format('ALTER TABLE %I.%I OWNER TO foresight_app', r.schemaname, r.tablename);
  END LOOP;

  FOR r IN SELECT sequence_schema, sequence_name FROM information_schema.sequences
           WHERE sequence_schema LIKE 'tenant_%'
              OR sequence_schema IN ('foresight_template','public')
  LOOP
    EXECUTE format('ALTER SEQUENCE %I.%I OWNER TO foresight_app',
                   r.sequence_schema, r.sequence_name);
  END LOOP;
END $$;
This is the step people skip. GRANT ALL is not enough: provisioning runs
ALTER TABLE ... ENABLE / FORCE ROW LEVEL SECURITY, and ALTER TABLE requires ownership.
Missing → must be owner of table audit_log

This is also why the posture is coherent rather than contradictory: the app owns the tables,
and FORCE ROW LEVEL SECURITY is precisely the flag that stops an owner from bypassing RLS.
Owner + FORCE is the intended combination.
4. Re-grant every pre-existing tenant role — the migration trap
GRANT "tenant_<x>_role" TO foresight_app;   -- for EVERY tenant provisioned before the switch
Provisioning runs GRANT "<tenant>_role" TO CURRENT_USER. CURRENT_USER is the login role
at the time of provisioning. Tenants created while the app ran as postgres granted
their role to postgres, so a new login cannot SET ROLE into them. Newly provisioned
tenants are fine automatically; existing ones must be re-granted.
Missing → health reports
permission denied to set role "tenant_<x>_role"

Enumerate them:
SELECT DISTINCT format('GRANT %I TO foresight_app;', k.role_name)
  FROM public.tenant_keys k
  JOIN public.tenant_lifecycles l ON l.tenant_id = k.slug
 WHERE l.status = 'provisioned'
   AND k.role_name IS NOT NULL;
DISTINCT matters because a tenant may hold several API keys, all naming the same role;
the lifecycle join keeps dropped tenants out of the list.
5. Default privileges for future objects
ALTER DEFAULT PRIVILEGES IN SCHEMA public GRANT ALL ON TABLES TO foresight_app;
Verification — do not skip
a. Confirm the login is genuinely unprivileged.
SELECT current_user,
       (SELECT rolsuper FROM pg_roles WHERE rolname = current_user) AS is_superuser;
-- expect: foresight_app | f
If is_superuser is t, nothing below means anything.
b. Confirm RLS is enabled and forced on tenant tables.
SELECT c.relname, c.relrowsecurity AS rls, c.relforcerowsecurity AS forced
  FROM pg_class c JOIN pg_namespace n ON n.oid = c.relnamespace
 WHERE n.nspname = 'tenant_<x>' AND c.relkind = 'r';
-- expect rls=t forced=t on every table (schema_migrations is exempt)
c. Confirm the posture monitor is healthy.
curl -s http://<host>:<port>/health
Expect "status":"healthy" with "failures":[]. The monitor probes a real SET ROLE /
RESET ROLE round trip per tenant, so an unhealthy result here names the exact tenant and
the exact privilege that is missing. Read it — it is the fastest diagnostic in the system.
d. Run the live isolation proof.
FORESIGHT_URL=http://<host>:<port> \
VICTIM_TENANT=<tenant> VICTIM_PREFIX=<prefix> VICTIM_ROLE=<role> \
VICTIM_API_KEY=<the tenant's real key> \
elixir scripts/mode_c_isolation_proof.exs
Always pass VICTIM_API_KEY. Without it the script exits 2 (INCONCLUSIVE) rather than
0, because a sweep of blocked attacks proves nothing unless the canary was demonstrably
readable in the first place — otherwise a misconfigured target, an empty tenant, or a typo'd
bank name all produce a clean-looking pass.
Expected: 5/5 attacks blocked and PASS.
Verified result
Executed 2026-08-13 against a live instance:
foresight_app super=false
documents      rls=true force=true
labeled_pairs  rls=true force=true
audit_log      rls=true force=true
health: {"status":"healthy","tenancy_posture":{"failures":[],...}}

  BLOCKED  bare bearer + forged tenant/prefix/role             status=401
  BLOCKED  empty bearer + forged headers                       status=401
  BLOCKED  no bearer at all + forged headers                   status=401
  BLOCKED  forged prefix only (no tenant id)                   status=401
  BLOCKED  unknown tenant id with a plausible key shape        status=401
  (self-check OK — the canary is present and the detector fires)

5/5 attacks blocked. PASS
Code change this required
The tenancy posture monitor compared the post-RESET ROLE role against the literal
string "postgres". It now compares against session_user. The hardcoded literal meant the
monitor could only ever report healthy when the app logged in as postgres — that is, it
structurally forbade the very posture this runbook establishes, reporting
role reset drift detected after probe: "foresight_app" on a correctly configured system.


  

    Evaluation

This library makes measured claims, so it owes you the method. This guide is
mostly about how to disbelieve the numbers efficiently.
The headline, with its uncertainty
Matched-reader benchmark on LongMemEval-oracle. Both arms use the same reader
model, the same judge, and the same 30 instances; the only variable is the memory
architecture. Three replicates:
	arm	mean	SD	range
	Foresight reflect	0.800	0.033	[0.767, 0.833]
	Hindsight reflect	0.711	0.038	[0.667, 0.733]
	Δ	+0.089	0.069	[+0.034, +0.166]

McNemar exact p = 0.227 / 1.000 / 0.774 — non-significant in all three.
Verdict: parity. The mean delta sits inside the ±0.1 band that n=30
nondeterminism produces, and the paired test cannot separate the arms in any
replicate.
The most useful number in that table is the delta's range: +0.034 to +0.166,
across identical configuration. Replicate 1 alone reads like a clear win.
Publishing it would have been wrong. This is why the project's own rule is ≥3
replicates before any claim, and why a single run of this benchmark should never
persuade you of anything.
Two metrics, two different questions
Answer accuracy — did reflect answer correctly? The number that matters, and
the one with a ceiling problem: a consolidation change that produced +52% more
observations moved it 0.711 → 0.708. The lane cannot see improvements it should
plausibly be able to see, so a null result here is weak evidence of no effect.
nDCG@10 / MRR — did recall put the right memories at the top? Far more
sensitive, because it grades ranking directly instead of waiting for a downstream
model to notice. This is how the fusion default was chosen (+0.1009 nDCG@10, CI
excluding zero).
They answer different questions and do not substitute for one another. The
fusion change is a demonstrated ranking win that did not yield a
significant accuracy lead. Both statements are true and this documentation
keeps them apart.
Where the labels come from
Relevance labels are agent-anchored, not human-graded. Stated plainly because
an eval number is worth exactly what its labels are worth.
	Agent-produced labels carry source: :agent — a distinct provenance from
:human, so nothing downstream can mistake one for the other.
	LLM-judged labels carry source: :llm and stamp judge_model as
"<model>@<rubric-version>", derived from the rubric actually sent. There is
deliberately no caller override for that field: one existed, and it let a label
claim a rubric version the judge never saw.
	Agreement is gated on Cohen's quadratic-weighted kappa ≥ 0.6.

The known risk this leaves open: a model-judged relevance label could share a
bias with the ranking change being evaluated. That threatens the magnitude of
the +0.1009, not its direction, and the honest remedy is a human-labelled subset
rather than a code change. If you need human-anchored ground truth for a
publication or regulatory claim, this repository does not have it, and the kappa
gate does not manufacture it.
The harness refuses to score a broken run
retain degrades rather than failing when the LLM times out: extraction falls
back to storing raw content, consolidation skips a scope after exhausting
retries. Correct for production, disastrous for a benchmark — the arm silently
gets worse while everything reports healthy.
This is not hypothetical. One head-to-head ran with 10 extraction fallbacks and
5 skipped merges — the arm was storing raw blobs instead of extracted facts,
which is precisely the deficit worth −0.267 accuracy — and the harness would have
printed a confident scoreboard had it not independently run out of wall-clock.
Foresight.Evals.DegradationWatch now counts both via telemetry, and the
benchmark asserts zero after printing its report: the numbers stay visible so a
failed run is diagnosable, but the test fails so they cannot be quoted as a
measurement.
Reproducing
FORESIGHT_LME_ANSWER_MODEL=... \
FORESIGHT_LME_JUDGE_MODEL=... \
FORESIGHT_LME_PER_TYPE=5 \
FORESIGHT_LME_SEED=42 \
mix test test/foresight/evals/longmemeval_reflect_judge_eval_test.exs --include eval --include ml

Set FORESIGHT_LME_HINDSIGHT_BASE_URL to add the Hindsight arm. Full method,
every historical result including the unflattering ones, and the reasoning behind
each, live in the bench write-up in the repository.
Two practical notes, learned expensively. Reader choice dominates: a 32B model on
modest hardware took 15–22 hours per replicate where a hosted model took
18 minutes and cost $0.84. And both arms must run the same reader — a
mismatched reader measures the models, not the memory.
What has not been measured
Latency, throughput, memory footprint, and stability under load — absolutely or
comparatively. Every number in this project is answer quality. Since accuracy is
now at parity, those are the dimensions where the two implementations might
actually differ, and nobody has looked yet.


  

    Foresight readiness

Last updated: 2026-08-14
This document exists for the first consumer. It states plainly what Foresight is
ready for, what it is not, and which claims are measured versus assumed. Where a
number appears, the method that produced it appears with it.
Read this before the README. The README describes how to run the thing; this
describes whether you should.

Headline
Foresight is at statistical parity with Python Hindsight, and is ready to be
depended on. It does not measurably exceed Hindsight, and no claim in this repo
should be read as saying it does.
Parity is the shipping bar we chose deliberately. Work that might push past it
exists, is scoped, and is deferred.

What "parity" means here, exactly
The claim rests on a matched-reader benchmark, both arms atomizing, n=30×3 on
LongMemEval-S:
	arm	reflect accuracy
	Hindsight (Python, reference)	0.711 (SD 0.038)
	Foresight (Elixir)	0.800 (SD 0.033)

Δ +0.089 (SD 0.069). McNemar p = 0.227 / 1.000 / 0.774 across three replications —
not significant in any of them, and the mean delta sits inside the ±0.1
nondeterminism band for n=30. The point estimate favours Foresight; the test does
not support calling that a lead. Treat the two as equivalent.
Measured 2026-08-14, gpt-4o-mini both arms, gpt-4o judge, seed 42, n=30, three
replicates, with the :normalized/:zscore fusion default in place. Foresight's
own level rose from 0.708 in July while Hindsight moved 0.686 → 0.711 (inside its
own noise), so the library improved and the scoreboard still reads parity.
The single most important number here is the spread: the delta ranged +0.034 to
+0.166 across identical configuration. Any single run of this benchmark can be
made to say almost anything.
This matters because it did not start there. The same benchmark once showed
Foresight at 0.467 against Hindsight's 0.733 — a real, significant deficit. That
deficit was closed by one cluster of fixes in retain extraction (chunking, the
When: clause, temporal offsets), which is why the attribution is quoted rather
than a general "we improved things".
What is NOT measured
	No exceed result exists. The three-replicate head-to-head above is the
strongest evidence available and it says parity. Per-bank learned fusion
weights were also re-measured properly at n=150 with query-level splits and
came out at +0.0153 nDCG@10 (SD 0.0275, negative in 3 of 12 splits) — not
significant, not shipped.
	What DID measurably improve is recall ranking, not answer accuracy. The
fusion default moved from :rrf to :normalized/:zscore on +0.1009 nDCG@10
(95% CI [0.0597, 0.1476], 12/12 splits positive, 134 labelled queries). That is
a ranking metric on one corpus with machine-anchored labels — it did not
translate into a significant answer-accuracy lead, and this document does not
claim it did.
	Consolidation and recall improvements are unmeasured, not unproven. The
n=30 answer-judge lane hit its sensitivity ceiling: a consolidation change that
produced +52% observations moved the score 0.711 → 0.708, i.e. nothing. Those
changes shipped as correctness wins with no eval-lift claim attached.


Label provenance — read this before trusting any eval number
Gold labels in this repo are agent-anchored, not human-graded. This is a
standing posture, adopted deliberately because human grading capacity was not
available, and it is stated here rather than buried.
Practically:
	Labels carry source: :agent — a provenance distinct from :human on purpose,
so nothing can later mistake one for the other.
	LLM-judged labels carry source: :llm and stamp judge_model as
"<model>@<rubric-version>", derived from the rubric actually sent. There is
deliberately no caller override for that field: one existed, and it allowed a
label to claim a rubric version the judge never saw.
	Agreement is gated on Cohen's quadratic-weighted kappa ≥ 0.6 before labels are
accepted.

If you need human-anchored ground truth for a regulatory or publication claim,
this repo does not have it, and the trust gate does not manufacture it.

Which surface to use
Three surfaces exist. They are not equal, and the ordering is a
recommendation, not a formality.
1. In-BEAM library — recommended
Take foresight as a dependency and call it directly. No serialization, no
session lifecycle, no transport error class, and errors arrive as
Foresight.Error structs you can pattern-match. Everything below is a wrapper
over this.
The supported database setup seam is now consumer-owned and release-versioned:
{:ok, _} = Foresight.Migrations.install(MyApp.Repo)

{:ok, _tenant} =
  Foresight.Tenancy.provision_mode_c_schema(
    MyApp.Repo,
    tenant_id,
    prefix,
    rls_enabled: true
  )
The installer uses a Foresight-owned migration ledger and cannot silently treat
a colliding host migration version as applied. The Mode C wrapper is
role-neutral: role and tenant-key creation are not hidden side effects.
The package contract is checked from a throwaway Mix project built only from
the unpacked Hex artifact. :plug and :llm_toolkit are required dependencies;
:llm_core remains optional because its adapter is compile-time guarded.
# mix.exs
{:foresight, "~> 0.1", hex: :foresight_memory}
# config/config.exs — minimal in-BEAM consumer, no HTTP/MCP/Oban/local ML
config :foresight,
  engine: [
    embedder: Foresight.Embedders.Noop,
    reranker: Foresight.Rerankers.Passthrough
  ],
  http: [enabled: false],
  mcp: [enabled: false],
  oban: [enabled: false],
  repo: [enabled: false],
  file_ingestion: [enabled: false]
Note the nesting: embedder and reranker live under engine:. Setting them at
the top level silently does nothing, and the failure surfaces later as a preflight
error about :nx rather than as a config error.
The capability preflight itself is good — it refuses to boot with a specific,
actionable message (optional dependency :nx is not available) rather than
failing deep in a request. Expect to meet it while narrowing the config down.
If you enable the llm_core adapter, its own application startup behavior and
configuration become part of your runtime.
2. REST — 67 routes, recommended if you need a network boundary
A full surface (/v1/:tenant/banks/...) covering banks, memories, recall,
reflect, observations, mental models, operations, directives, import/export.
Well-trodden; this is what the benchmark harnesses drive.
3. MCP — 11 tools, works, but understand what you are choosing
Every defect found in the July/August spike is fixed: the server boots in the
right order, a bad tool call can no longer take the process down, list_banks
(the usual health probe) answers its own valid call, retain no longer silently
requires Oban, and the handshake gap is bridged.
Two structural properties survive the fixes and are worth knowing:
	One Hermes.Server.Base GenServer owns every live session. The reachable
crash paths are closed and tested, but a raise originating outside the tool
path would still affect all sessions. That is a property of the architecture,
not of any remaining bug.
	lenient_session: true is opt-in and default OFF. Consumers ported from
Python Hindsight that post bare tools/call with no MCP handshake need it.
With it off they get Server not initialized. Fabricated sessions are torn
down per request rather than held for the idle timeout, so this no longer
accumulates session processes under load.

Argument-name compatibility with Python Hindsight is handled: async_processing
is accepted as an alias for async, and an explicit async wins over the alias
rather than being overwritten by it. Undeclared arguments are named in the log
instead of vanishing silently.

Security posture
Mode C (schema-per-tenant) has been run under a genuine least-privilege role
and proven, not assumed.
	The application role is rolsuper = false. This matters: RLS is not enforced
against a superuser, so any isolation claim made while connected as one is
vacuous.
	Tenant tables carry both ROW LEVEL SECURITY and FORCE ROW LEVEL SECURITY.
	Five forged-header cross-tenant attacks were run over real HTTP against a live
instance. 5/5 blocked, verified by grepping for the victim's canary string
in the attacker's responses rather than by trusting status codes.
	The proof script exits 2 (INCONCLUSIVE) rather than 0 if it cannot confirm
its own self-check — a green run means the test could have failed.

Setup is genuinely fiddly and gets it wrong in five distinct ways.
The Mode C least-privilege runbook documents the requirements in the order they
actually failed, with the real error strings.
The posture monitor compares against the connection's own login role rather than
a hardcoded postgres, which previously made the least-privilege posture
structurally unreportable.

Known gaps
Things a consumer could reasonably expect that are absent or deferred:
	gap	status
	Forced hierarchical retrieval in reflect	Blocked upstream. tool_choice is absent from llm_core 0.5.0 entirely, so forced-tool retrieval is not currently expressible. Needs an upstream change + republish.
	Recall-pool tuning (ef_search, rerank window)	Scoped, unshipped. Deferred until a sensitivity-adequate eval exists.
	Reflect-loop restructuring	Scoped, unshipped, and risk-flagged — a previous attempt regressed.
	Human-graded gold labels	Not present by decision. See label provenance above.
	Exceed over Hindsight	Not demonstrated. See headline.

None of these block the in-BEAM or REST surfaces.

Verifying this yourself
mix ci

Runs format check, compile --warnings-as-errors, three architectural fitness
gates (namespace purity, tenancy boundary, isolation coverage), and the suite:
993 tests, 0 failures.
The fitness gates fail the build rather than warn. isolation_coverage
specifically fails if the tenant-isolation tests are tagged out or if the suite
is empty — an excluded isolation suite is indistinguishable from a passing one
otherwise, which is exactly how this class of test dies quietly.
For the security claim specifically:
VICTIM_API_KEY=... elixir scripts/mode_c_isolation_proof.exs

Exit 0 = attacks blocked and the self-check confirmed. Exit 2 = inconclusive,
do not read it as a pass.


  

    Changelog

All notable changes to this project are documented here. This project adheres to
Semantic Versioning.
[0.3.2] — 2026-11-08
Added
	File ingestion takes an optional OCR model directory: config :foresight, :file_ingestion, ocr_model_dir: "/path", the Docling worker's :ocr_model_dir
start option, or the FORESIGHT_DOCLING_OCR_MODEL_DIR environment variable (the
option wins over the variable; blank means unset). When set, OCR for PDFs and
images uses RapidOCR with its model root at that directory, so OCR models are
read from it and, on first use, downloaded into it; the directory must be
writable by the worker. RapidOCR runs on onnxruntime when it imports, otherwise
on torch. Setting the directory always selects RapidOCR, even on hosts where
Docling's automatic selection would pick another installed OCR engine.
This fixes PDF conversion where the Python environment is read-only, for
example under a systemd unit with ProtectSystem=strict. There, Docling's
default pipeline makes RapidOCR fetch its models into its own package directory,
and every PDF failed with [Errno 30] Read-only file system: …/rapidocr/models/PP-OCRv6_det_small.pth. When no directory is set, the worker
calls Docling exactly as before.


[0.3.1] — 2026-11-05
Fixed
	Foresight now requires Elixir ~> 1.19, matching its required dependency
llm_toolkit. 0.3.0 declared ~> 1.18, and on Elixir 1.18 with Erlang/OTP 28
it did not compile: OTP 28 represents compiled regular expressions as
references, and Elixir 1.18 cannot embed a module attribute that holds them
inside a collection (Foresight.Recall.QueryAnalyzer keeps its month patterns
in a list). Elixir 1.19 can, so the fix needed no code change. On OTP 27,
0.3.0 compiled as released.
	The package's .pyc exclusion pattern never matched, so stray Python bytecode
under priv/python could have shipped. It now matches.

Changed
	mix foresight.labeling.judge --route dgx defaults FORESIGHT_DGX_BASE_URL to
http://localhost:11434/v1 instead of a fixed LAN address. Set the variable to
point at a remote GPU host.
	mix foresight.labeling.generate sets the display name of the label bank it
creates or updates to "<dataset> relevance labels", replacing an internal
project label. Bank ids and labels are unchanged.

[0.3.0] — 2026-10-15
Added
	Foresight.delete_memory/4 and DELETE /v1/default/banks/:bank_id/memories/:memory_id
delete one memory unit (a Foresight extension; Hindsight only clears a bank or
deletes a document). Deleting a source fact also deletes the observations
consolidated from it and sends their other sources back to consolidation;
deleting an observation sends its sources back. Entity mention counts are
retracted, links are removed, and a delete_memory row is written to the
mutation audit log. Returns memory_id, memory_units_deleted and
observations_deleted; an unknown or malformed id is not_found.
	Every recall response now carries "stats": fused candidate count, the rerank
window in force, how many candidates were reranked, how many results survived,
and retrieval, rerank and total milliseconds. The HTTP recall response passes
it through. The trace remains opt-in.
	New bank config field recall_semantic_floor (default 0.3): the
cosine-similarity floor the semantic arm applies before fusion, previously a
compile-time constant. Numeric or numeric-string values in [0, 1] are
honoured; anything else falls back to the default. The trace's
semantic_similarity_floor reports the value in force.

Changed
	Recall no longer holds the tenant's database connection while the embedder and
the reranker run. Under Mode C a scope is a checked-out connection (SET ROLE)
and the pool's checkout timeout (15 s by default) counted everything inside it,
so a cross-encoder taking several seconds on a large bank turned into a dropped
connection and an HTTP 500 instead of a slow recall. Recall now runs as three
scoped phases (bank config, retrieval, result enrichment) with the model calls
between them. Mode A, which has no scope, is unchanged; a recall issued from
inside an existing scope (reflect's observation search) stays inside it.
	list_memories and list_documents page in SQL (one COUNT plus one
LIMIT/OFFSET read per page) instead of loading every row in the bank and
slicing in memory, which made paging O(pages × rows). list_memories with the
Foresight-only scope_keys or min_score filters keeps the in-memory path, as
those are derived from the mapped response. A negative limit or offset
now clamps to 0.
	The local sentence-transformers embedder honours a per-call model_id, so a
bank's embed_model/embedding_dim configuration works with
Embedders.SentenceTransformers as it already did with the remote embedder. Previously the Python worker always used the engine default, so a
bank config PATCH to a different local model failed with "configured
embedding_dim … does not match active embedder dimension", and when the engine
default already was the target model the pin was never reset and no backfill
was enqueued. The Python worker now caches loaded models per model id (up to
four embedders and two rerankers, least recently used evicted) instead of
holding one slot, so banks on different models do not reload on every
alternation. A per-call reranker_model_id is honoured the same way.
	Retain fact extraction takes an optional wall-clock deadline and a bounded
chunk concurrency: engine options retain_extraction_deadline_ms (default nil,
unbounded) and retain_extraction_concurrency (default 1, sequential), also
FORESIGHT_RETAIN_EXTRACTION_DEADLINE_MS / FORESIGHT_RETAIN_EXTRACTION_CONCURRENCY
under the full-ML profile. Once the deadline has elapsed, items and chunks not
yet started are stored as-is, counted in extraction.fallback_items, and
reported through the [:foresight, :retain, :extraction_fallback] telemetry
event with reason :deadline; a chunk already in flight finishes or hits the
LLM timeout. With concurrency above 1 the chunks of one item extract in
parallel in stable order, so a long session costs the slowest chunk rather than
the sum, and the LLM usage recorded inside the parallel calls is folded back
into the retain's usage. Defaults leave the previous sequential, unbounded
behaviour in place.
	The embeddings backfill entry point (Embeddings.Backfill.run/3) loads the
storage module before checking for backfill_embeddings/3, so an in-process
call ahead of the first storage use no longer reports not_implemented.
	The recall guide documents the rerank window default (2× the recall budget, or
recall_rerank_window), the cost of heavy cross-encoders over it, and the
reranker choice for abstract corpora (BAAI/bge-reranker-v2-m3 lifted hit@1
from 13/20 to 18/20 on a labelled paraphrase set where MS MARCO MiniLM flattens
paraphrase and off-topic text to the same logit).

Fixed
	The sentence-transformers reranker worker now always returns raw cross-encoder
logits. CrossEncoder.predict applies the model's default activation, which is
Identity for e.g. cross-encoder/ms-marco-MiniLM-L-6-v2 but Sigmoid for
models such as BAAI/bge-reranker-v2-m3; the Elixir reranker then applied its
own sigmoid, so with sigmoid-default models every pre-boost rerank_score was
squeezed into (0.5, 0.73): the conventional cutoffs at or below 0.5 kept
everything, and strongly negative logits (below about −13) rounded to exactly
0.5, erasing the distance between an off-topic candidate and a weak match. The
worker now pins an Identity activation through the sentence-transformers >= 4
constructor (priv/python/requirements.txt now requires >=4; the worker's
model_kwargs argument already needed it), so
raw_rerank_score is a logit and rerank_score is sigmoid(logit) for every
model; device_info reports the activation as reranker_activation. Ranking
order is unchanged. Upgrade note: with a sigmoid-default model a min_score
of 0.5 used to let nearly everything through; it now drops every result whose
pre-boost logit is negative (the recall boosts, up to ±25%, still apply on top).
Re-measure any min_score you set under 0.2.1 for such a model. Default installs
(Passthrough, or cross-encoder/ms-marco-MiniLM-L-6-v2) see no change.

[0.2.1] — 2026-10-13
Package hygiene. No behaviour changes.
	Removed internal issue-tracker references from every shipped file: migration
comments, the Python requirements file, and the default artifact paths of the
foresight.labeling.* mix tasks (now tmp/labeling/gold.json,
tmp/labeling/pools.json, tmp/labeling/judge-prefilled.json, ...). The kappa
task's default bank is now d2-longmemeval-s, matching the generate task.
	Consumers that omit the optional bumblebee, nx, tokenizers, erlport or
llm_core dependencies no longer see "module is undefined" compiler warnings
from the library; those modules are listed as xref exclusions.
	Install snippets in the README and guides read ~> 0.2; the evaluation guide
links to the bench write-up on GitHub, since docs/ is not part of the package.

[0.2.0] — 2026-10-12
The "workhorse" release: every open defect, question mark and missing feature that
stood between Foresight and dependable production use, closed in one sweep. Two new
tenant migrations ship (run Foresight.Migrations.install/2 and re-provision or
reconcile Mode C tenants as usual); every public result shape is extended, none is
broken.
Fixed
	Concurrent consolidation could duplicate observations. Two overlapping
consolidate runs for one bank read the same pending facts and both wrote.
Every chunk now applies under a per-bank-and-scope advisory lock, re-checks under
that lock that its facts are still pending and that the pooled observations it
merged against are unchanged, and otherwise defers the chunk (chunks_deferred
on the result) so the next round re-plans from committed state. The Oban worker
declares uniqueness per bank and payload, so a second enqueue while one is in
flight returns the existing job.
	Consolidation ignored the slot cap until after the fact. The merge prompt now
carries Hindsight's capacity note when a scope is at or near
max_observations_per_scope, and the response schema caps creates to the
remaining slots, instead of only truncating the model's output.
	Model output was stored unsanitised. Control characters, DEL and invalid
UTF-8 in extracted facts and merged observations are stripped
(Foresight.Text.Sanitize), as Hindsight does.
	Banks on 1536-dimension embeddings never got semantic memory links. Link
construction knew only the 384 and 1024 columns, so their graph arm stayed dark.
It now follows the bank's embedding profile for every width.
	FakeStorage scored temporal recall by mentioned_at. The test double now
mirrors Storage.Ecto's precedence (occurred_end, occurred_start,
occurred_at, then mentioned_at) and persists the occurred fields it is given.
	The reflect expand tool ignored depth and trusted the model's id list.
"chunk" returns provenance plus the neighbouring chunks of the same document,
"document" the owning document's title and text; ids are de-duplicated,
validated and capped at 25. Reflect refuses an asynchronous agent pipeline up
front, since grounding is accumulated in the calling process.
	Unbounded free-form JSON on retain items. metadata over 64 KiB or
source_location over 16 KiB (encoded) is rejected as :invalid_request before
anything is written.
	Test harness. PostgresHarness.cleanup_stale!/0 only removes instances whose
postmaster is gone; it used to wipe every harness instance on the machine, so two
runs destroyed each other's database.

Added
	Auditable usage on retain and recall. When an operation makes a chargeable
call, its result carries "usage": token totals plus one entry per call with
kind (llm or embedding), pipeline role (extract, consolidate), provider,
model, endpoint host for remote embeddings, request id when the provider returned
one, unit count, and status (failed calls are listed with zero tokens and counted
in failed_calls). Local embedders and the Noop LLM record nothing, so "usage"
stays nil/absent for them. The HTTP retain and recall responses carry it.
	3072-dimension embeddings (OpenAI text-embedding-3-large at full width) via a
halfvec(3072) column with a halfvec HNSW index; pin a bank with
"embedding_dim" => 3072. Requires pgvector 0.7.0 or newer; the migration says so
if it is older. Tenant migration 20261012120000.
	Mental models at Hindsight parity. search_mental_models ranks a bank's
mental models by embedding similarity to the query (embeddings are kept in a new
mental_model_embeddings table and refreshed lazily when content or the bank's
embedding profile changes; lexical ranking remains the fallback), honours
max_results, and reports per model relevance, updated_at, is_stale and
staleness_reason. Staleness means a memory in the model's scope (its tags under
trigger.tags_match, its trigger.fact_types) was written after
last_refreshed_at; a never-refreshed model is stale. The most relevant models
are pre-seeded into the agentic reflect opening context, and get_mental_model,
list_mental_models and update_mental_model report the computed verdict.
Tenant migration 20261012121000.
	Foresight.Reflect.Expand, Foresight.Reflect.MentalModels, Foresight.Usage,
Foresight.Text.Sanitize, Foresight.Reflect.LoopOptions.

[0.1.5] — 2026-10-12
Fixed
	update_mode: "replace" no longer rebuilds every entity in the bank. Any
replace (and delete_document, update_document, clear_observations,
clear_memory_observations) used to delete all entities and links in the bank
and re-derive them from stored text with the regex extractor: O(bank) per
call, and LLM-extracted entities and their name embeddings were lost for good.
These paths now retract only the deleted units' mentions: mention counts and
co-occurrence weights are decremented, exhausted links dropped, and entities
nobody mentions any more pruned. Entities the surviving units mention keep
their identity, type, and embedding. replace is still opt-in, as in
Hindsight, but it is no longer expensive or lossy.
	Concurrent retains of one document_id are safe. The document upsert is a
single INSERT ... ON CONFLICT DO UPDATE; the former read-then-write pair
raised Ecto.ConstraintError (HTTP 500) for the loser of a concurrent first
insert. Replace mode takes a transaction-scoped advisory lock per document, so
overlapping replaces serialise and leave exactly one set of memory units.
delete_document and update_document take the same lock before touching the
document, and a batch upserts its document rows in a stable order, so no pair of
these writers can deadlock with each other. Post-commit link construction can
still cross a concurrent replace or delete of the units it links to; Postgres
then aborts one side, and the retain or document write is retried instead of
failing with deadlock_detected. delete_document and update_document
re-read the document under the lock, so a row deleted by a concurrent writer
yields :not_found rather than Ecto.StaleEntryError. Document.changeset/2
declares the unique constraint.
	Co-occurrence link weights start at 1. A fresh EntityLink struct's
schema default made the first co-occurrence of a pair count as 2.
	A failed recall normalisation returned the timing wrapper. Rejected
payloads (an unsupported field, a bad min_score) came back as
{{:error, _}, ms} instead of {:error, %Foresight.Error{}}.
	Retain extraction fallback is fully reported and no longer leaks. A model
response that was valid JSON but not a facts list fell back to storing the
raw text with no log line and no telemetry; it now reports like every other
fallback. The warning names only the failure kind: the raw reason, which for
a structured-output failure carries facts the model derived from the user's
text, is no longer written to the log. Telemetry handlers still receive it,
plus a reason_kind.
	The regex entity extractor no longer reads When and Involving as
entities. Stored facts are assembled as what | When: x | Involving: y, and
the capitalised labels matched the entity pattern on every fact.
	Cross-encoder scores are no longer NaN on CPU. transformers 5.x leaves
CPU weights backed by the memory-mapped checkpoint; on macOS/arm64 a forward
pass over those tensors bus-faults or returns NaN for every pair (reproduced
with torch 2.10 and 2.13, transformers 5.8 and 5.13) while MPS is correct. The
Python worker now copies CPU-resident weights into ordinary tensors after
loading, and refuses to return non-finite scores or vectors (a clean error
instead of the erlport protocol failure a NaN used to cause). The Elixir
reranker fails closed on a non-numeric score.

Added
	score on every recall result, and an optional min_score cutoff.
Both are Foresight extensions to the Hindsight recall contract. score is the
reranked, boosted score the results are ordered by; min_score (a
non-negative number) drops results below it after boosting and before the
token trim. after, before, limit, and offset stay rejected.
	extraction on the retain result: %{"enabled", "mode", "fallback_items", "empty_items"}. fallback_items counts items stored as raw
text because extraction errored; empty_items counts items stored raw
because extraction found no facts. The HTTP retain response carries it. It
describes the synchronous write: an async retain answers with operation ids,
and the report is on the completed operation's result. The
[:foresight, :retain, :extraction_fallback] telemetry event fires once per
failed chunk, so its count can exceed fallback_items, which counts items.
The MCP recall tool schema declares min_score.
	Foresight.Retain.FactExtraction.extract/2 returns {items, stats};
maybe_extract/2 is unchanged.

[0.1.4] — 2026-10-05
Added
	Text-body documents in retain_files. A file given as %{"text" => body}
(or a bare binary) is retained as-is by a dedicated text converter,
bypassing the configured converter and never reading a "path". This is the
shape a Hindsight migration carries by construction. Without a "document_id"
or "filename" the document gets a content-addressed id (text:<sha256>), so
single-file calls cannot collide on file-0. Pass "request" => %{"async" => false} for a synchronous write. Request options are read with
string keys; atom keys are ignored.
	Blank text bodies are rejected, not silently dropped: retain discards
items with no alphanumeric content, which would make a blank document vanish
from a copy without trace.
	update_mode passthrough on retain_files (per file or in "request").
Re-retaining a document_id upserts the document but, by default, appends a
second set of memory units. "update_mode" => "replace" deletes the prior set
but also rebuilds every entity in the bank on each call, so it is opt-in only;
bulk copies should rely on their own once-only ledger. Large text bodies are
retained as a single unchunked memory unit: pre-chunk them.

Documentation
	config :foresight, backend: is now documented in the getting-started
guide, whose "working configuration" omitted it and so left new consumers on
the Noop backend. Use backend: Foresight.Backend.Store;
storage: Foresight.Storage.Ecto belongs under engine: and lacks
retain_files/3 as a backend.

Fixed
	update_mode: "replace" raised on any document that already had memory
units (Postgrex expected a binary of 16 bytes in affected_observation_ids):
the source-unit id array is now bound with an explicit {:array, Ecto.UUID}
type. The path had no Postgres coverage before.
	update_mode: "replace" now releases sibling units for reconsolidation.
Units that fed an observation deleted by the replace were left marked
consolidated; they are reset as delete_documents already did.

[0.1.3] — 2026-09-28
Changed
	Trademark acknowledgment in the README. Upstream Hindsight now carries
a claimed trademark mark alongside a commercial cloud offering. Foresight
is an independent port and is not affiliated with, endorsed by, or
sponsored by Vectorize AI, Inc.; references to Hindsight serve attribution
(the MIT notice in LICENSE, unchanged since 0.1.0) and interoperability
description only. No code changes.

[0.1.2] — 2026-09-28
Fixed
	Foresight.Migrations.install/2 no longer collides across BEAMs. The
scratch directory used to materialize control-plane migrations was named with
System.unique_integer/1, which is unique only within a single BEAM. Two VMs
sharing a TMPDIR — a release beside a migration task, concurrent cold boots,
CI jobs on a shared volume — could land on the same path and silently load
each other's partial link trees. Scratch directories are now allocated under
cryptographically random names with an exclusive mkdir (retried on the
astronomically unlikely collision), partial link trees are removed on failure,
and stale directories left by another BEAM are ignored.

[0.1.1] — 2026-09-27
Added
	Foresight.Migrations.install/2, an idempotent in-BEAM installer for packaged
control-plane migrations using the collision-safe
foresight_schema_migrations ledger.
	Foresight.Tenancy.provision_mode_c_schema/4, the supported role-neutral
consumer seam for installing the control plane and provisioning a tenant
schema without creating roles or tenant keys.
	An exhaustive packaged-migration classification manifest.
	Automatic adoption of structurally verified 0.1.0 control-plane migrations
into the dedicated Foresight ledger.

Fixed
	Explicit per-call rls_enabled: false now reaches every Ecto tenant scope,
parallel recall strategy, nested reflect helper, and applicable async worker
instead of being replaced by the application default.
	Tenant webhook discovery and delivery creation now execute inside the same
RLS scope as the operation that emitted them.

[0.1.0] — 2026-09-07
Initial public release, published as foresight_memory.
Foresight is an Elixir port of Hindsight (MIT, Vectorize AI, Inc.). The ported
architecture is theirs and is attributed in the README (Provenance) and the
LICENSE (third-party notice); divergence from it is documented where introduced.
Everything below predates the first publish and is part of the 0.1.0 story.
Changed
	Recall fusion now defaults to :normalized / :zscore (was :rrf /
:min_max). Measured over 134 graded-relevance queries: +0.1009 nDCG@10, 95%
CI [0.0597, 0.1476], and MRR 0.776 → 0.903. :rrf merges on rank position and
discards the arm scores; normalizing keeps them. Existing banks with an
explicit recall_fusion override are unaffected.
	Default reranker is now Rerankers.Passthrough (was Rerankers.Bumblebee).
The old default made a bare install demand the Nx/Bumblebee/EXLA stack and fail
its capability preflight, so Foresight could not boot without ML dependencies
nobody had asked for.

Fixed
	Foresight is installable. :plug and :llm_core were declared
optional: true while being referenced unconditionally at compile time, so
{:foresight, "~> 0.1"} on its own failed mix compile. :plug and the new
direct :llm_toolkit are now required; :llm_core remains optional and its
adapter is guarded, with a stub that names the missing dependency.
	Recall trace reports the fusion algorithm actually in use. It was hardcoded
to "rrf" and reported the wrong algorithm on every request once the default
changed.
	MCP: async_processing accepted as an alias for async; fabricated
lenient sessions are closed at the end of the request that created them;
undeclared tool arguments are named in the log instead of being dropped.
	Enqueueing without Oban returns a structured :unavailable error instead
of raising.
	Scrivener ingestion: path traversal via an unvalidated bundle UUID, escape
via symlinked path components, and unbounded reads from non-regular files are
all closed.

Security
	Mode C schema-per-tenant isolation verified under a genuine least-privilege
role (rolsuper = false, RLS forced): five forged-header cross-tenant attacks,
5/5 blocked, verified by canary rather than status code.

[0.1.0]
Initial development version.


  

    
Foresight.Embedders.Remote 
    



      
OpenAI-compatible remote embedder: POSTs to <base_url>/embeddings (LM Studio,
vLLM, Ollama's OpenAI shim, or a cloud provider). Mirrors the LLM local↔cloud
fork (Foresight.LLMs.LlmCore) for embeddings, so a single endpoint can serve
both the reader and the embedder in dev, and a cloud provider can serve both in
production — closing the "embeddings are local-only" gap.
Configuration
Connection config is operator-provided via application env (typically wired from
the profile builder), and may be overridden per call:
config :foresight, Foresight.Embedders.Remote,
  base_url: System.get_env("FORESIGHT_EMBED_BASE_URL"),
  api_key: System.get_env("FORESIGHT_EMBED_API_KEY"),
  model: System.get_env("FORESIGHT_EMBED_MODEL"),
  dimension: 384,
  timeout_ms: 30_000
base_url must include the version prefix (e.g. http://127.0.0.1:1234/v1),
exactly like the LLM fork. Per-call opts from EmbeddingProfile.embedder_opts/1
(model_id, embedding_dim) override model/dimension.
Dimension guard
dimension is authoritative: every returned vector is checked against it and a
mismatch is an error, never a silently-stored wrong-dim vector. This keeps a
misconfigured or drifting provider from poisoning a bank whose profile is pinned
to one dimension.

      




  

    
Foresight.Entities.Resolution 
    



      
Entity resolution scoring — decide whether an incoming
entity mention resolves to an existing bank entity or creates a new one.
Faithful port of Hindsight's engine/entity_resolver.py _resolve_from_candidates
three-signal scorer. For each candidate the score in [0.0, 1.0] is:
name_similarity  × 0.5   (how alike the surface strings are)
	cooccurrence     × 0.3   (share of the mention's nearby entities that this                      candidate has historically co-occurred with)

	temporal         × 0.2   (recency: 1.0 when last seen today, linearly to 0                      at a 7-day window, 0 beyond)


The best-scoring candidate is merged into iff its score is strictly greater than
the threshold (default 0.6, matching Hindsight); otherwise a new entity is created.
Because name-similarity alone caps at 0.5, a merge always requires at least one
corroborating signal (co-occurrence or recency) — the same property that keeps
Hindsight from collapsing two unrelated entities that merely share a substring.
Name-similarity is computed by Foresight.Text.SequenceMatcher.ratio/2, a
faithful port of Hindsight's difflib.SequenceMatcher(None, a, b).ratio()
(entity_resolver.py:664) on lowercased inputs — so the 0.6 threshold is a
byte-faithful constant, not a calibratable knob. Concretely, "google inc" vs
"Google" scores 0.75 → 0.375, which even with same-day recency (0.575) stays
below threshold and does NOT merge, exactly as Hindsight decides. An optional
semantic (embedding) term covers cases lexical similarity alone cannot disambiguate
(e.g. "NYC" ↔ "New York City").
Pure and side-effect-free: candidate loading, co-occurrence assembly, and the
upsert live in the storage layer, which calls resolve/3 per mention.

      


      
        Summary


  
    Types
  


    
      
        candidate()

      


        A resolution candidate: an existing bank entity with the signals the scorer needs.



    





  
    Functions
  


    
      
        candidate_match?(name, canonical)

      


        Whether an existing entity named canonical is even eligible to be scored as a
candidate for the mention name.



    


    
      
        resolve(name, candidates, opts \\ [])

      


        Resolve name against candidates, returning {:merge, id} or :create.



    


    
      
        score(name, candidate, nearby, event_date)

      


        Score one candidate for the mention name (with its nearby set and
event_date). Exposed for testing and diagnostics.



    





      


      
        Types


        


  
    
      
    
    
      candidate()



        
          
        

    

  


  

      

          @type candidate() :: %{
  :id => term(),
  :name => String.t(),
  optional(:last_seen) => DateTime.t() | nil,
  optional(:cooccurring) => MapSet.t(String.t()) | [String.t()],
  optional(:semantic_similarity) => number() | nil
}


      


A resolution candidate: an existing bank entity with the signals the scorer needs.
	:id — opaque identifier returned on a merge
	:name — the candidate's canonical name
	:last_seen — when the entity was last mentioned (nil → no temporal signal)
	:cooccurring — lowercased names this entity has historically co-occurred with
	:semantic_similarity — optional extension beyond Hindsight: cosine between the mention's name embedding
and this candidate's (0.0/absent → lexical-only, i.e. parity)


  


        

      

      
        Functions


        


  
    
      
    
    
      candidate_match?(name, canonical)



        
          
        

    

  


  

      

          @spec candidate_match?(String.t(), String.t()) :: boolean()


      


Whether an existing entity named canonical is even eligible to be scored as a
candidate for the mention name.
Faithful port of Hindsight's full-strategy filter
(entity_resolver.py:_resolve_entities_batch_full): case-insensitive, a match iff
the names are equal, or one is a substring of the other. The 3-signal scorer only
ever sees entities that pass this filter, so a near-miss with no substring relation
(e.g. "goggle"/"google") is never a merge candidate. Empty names are guarded out —
they are dropped upstream (fact_entities), and Python's "" in s == true would
otherwise make an empty mention match every entity.

  



    

  
    
      
    
    
      resolve(name, candidates, opts \\ [])



        
          
        

    

  


  

      

          @spec resolve(String.t(), [candidate()], keyword()) :: {:merge, term()} | :create


      


Resolve name against candidates, returning {:merge, id} or :create.
Opts:
	:nearby — other entity names mentioned alongside name (for co-occurrence);
the mention's own name is filtered out. Default [].
	:event_date — when this mention occurred, for the temporal signal. Default nil.
	:threshold — minimum winning score to merge (strict >). Default 0.6.
	:labels — label taxonomy values (enum groups); :label_prefixes — label key
prefixes (text groups). When name is a label entity, the fuzzy scorer is
skipped and only an EXACT case-insensitive name match merges — faithful to
Hindsight's label guard (entity_resolver.py, is_label_entity), so distinct
label values that look alike are never merged. (Map-group label recursion is not
ported — Foresight has no map-label config.)


  



  
    
      
    
    
      score(name, candidate, nearby, event_date)



        
          
        

    

  


  

      

          @spec score(String.t(), candidate(), MapSet.t(String.t()), DateTime.t() | nil) ::
  float()


      


Score one candidate for the mention name (with its nearby set and
event_date). Exposed for testing and diagnostics.

  


        

      


  

    
Foresight.EntityExtractor behaviour
    



      
Seam for deriving entity names from raw content.
This is the FALLBACK path only. When retain-time atomic-fact extraction is on,
each fact already carries LLM-extracted entities that are threaded
through to materialize_entities, mirroring Hindsight's fact.entities source
(engine/retain/entity_processing.py:32). The extractor is invoked only when an
item has no such entities — extraction is off, or entities are being rebuilt from
stored content.
The default implementation is Foresight.EntityExtractors.Simple (a crude regex);
the module is selected via the engine :entity_extractor config so it can be
swapped without touching the storage layer.
An extractor may optionally implement extract/2 to receive the retain opts
(:llm, :provider, :provider_opts, :sleep_ms) — Foresight.EntityExtractors.LLM
needs the LLM handle. run/3 dispatches to extract/2 when present and otherwise to
the pure extract/1, mirroring the function_exported? optional-callback dispatch
used elsewhere (Foresight.LLM.supports_tool_calling?/1).

      


      
        Summary


  
    Callbacks
  


    
      
        extract(content)

      


        Return the entity names found in content (deduplicated).



    


    
      
        extract(content, opts)

      


        Like extract/1 but with access to the retain opts (e.g. an :llm handle).



    





  
    Functions
  


    
      
        run(extractor, content, opts \\ [])

      


        Invoke extractor on content, passing opts when the module implements the
optional extract/2; otherwise the pure extract/1. opts is ignored by the
latter.



    





      


      
        Callbacks


        


  
    
      
    
    
      extract(content)



        
          
        

    

  


  

      

          @callback extract(content :: String.t()) :: [String.t()]


      


Return the entity names found in content (deduplicated).

  



  
    
      
    
    
      extract(content, opts)


        (optional)


        
          
        

    

  


  

      

          @callback extract(content :: String.t(), opts :: keyword()) :: [String.t()]


      


Like extract/1 but with access to the retain opts (e.g. an :llm handle).

  


        

      

      
        Functions


        


    

  
    
      
    
    
      run(extractor, content, opts \\ [])



        
          
        

    

  


  

      

          @spec run(module(), String.t(), keyword()) :: [String.t()]


      


Invoke extractor on content, passing opts when the module implements the
optional extract/2; otherwise the pure extract/1. opts is ignored by the
latter.

  


        

      


  

    
Foresight.EntityExtractors.LLM 
    



      
LLM-backed fallback entity extractor.
Used ONLY on the path where retain-time atomic-fact extraction is off, so
items carry no fact.entities and the seam would otherwise fall back to the regex
Simple. It asks a complete_json_schema/4-capable LLM for the salient named
entities in the content.
This is a Foresight convenience, not a Hindsight port: Hindsight's slim path has no
standalone NER pass — its entities come from fact.entities. Faithful to the rest
of the pipeline's LlmCore isolation, it DEGRADES to Simple when the LLM is
absent/incapable, on any error, timeout, or unparseable result — extraction never
fails a retain. A COMPETENT empty result ({"entities": []}) is respected as "no
entities" and returned as [], not backfilled with regex noise, mirroring the
fact.entities or [] discipline in Retain.FactExtraction.

      




  

    
Foresight.Evals.Dataset 
    



      
The dataset-adapter seam for the honest evaluation harness.
Every eval dataset — LongMemEval now, a license-clean BEIR slice later — is normalised to
a list of Instances so the runner and the ranking metrics are dataset-agnostic. An
adapter's only job is to turn its native format into Instances; nothing downstream
knows or cares which corpus it came from.
An Instance carries everything the runner needs and nothing it doesn't:
	memories — retain-ready maps (each with a stable "id", mirrored into
metadata["eval_id"] so recall results can be mapped back to their label).
	relevance — graded gain per memory id (0 irrelevant … n ideal). Scoring reads ids
and labels only, never answer text, so a corpus phrase earns nothing.
	reference_answer / abstention? — for grading reflect (a correct answer, or a
correct refusal when the evidence is absent).


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        label_memories(memories)

      


        Stamp each memory's stable "id" into metadata["eval_id"] so recall results (which
echo metadata) can be mapped back to their relevance label. Idempotent.



    


    
      
        pool_distractors(instances, k, seed \\ 1)

      


        Inject k distractor memories into each instance, sampled deterministically from the
memories of other instances (relevance 0). This turns an evidence-only split (where
every candidate is relevant, so retrieval is trivial) into a distractor-heavy retrieval
task — the setting the full LongMemEval haystack provides natively. Distractor ids are
namespaced so they never collide with, or accidentally become, a relevant id.



    


    
      
        ranked_eval_ids(results)

      


        Extract the ranked list of eval ids from a recall response's results.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Foresight.Evals.Dataset{
  abstention?: boolean(),
  id: String.t(),
  memories: [map()],
  query: String.t(),
  query_timestamp: String.t() | nil,
  question_type: String.t() | nil,
  reference_answer: String.t() | nil,
  relevance: %{optional(String.t()) => number()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      label_memories(memories)



        
          
        

    

  


  

      

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


      


Stamp each memory's stable "id" into metadata["eval_id"] so recall results (which
echo metadata) can be mapped back to their relevance label. Idempotent.

  



    

  
    
      
    
    
      pool_distractors(instances, k, seed \\ 1)



        
          
        

    

  


  

      

          @spec pool_distractors([t()], pos_integer(), integer()) :: [t()]


      


Inject k distractor memories into each instance, sampled deterministically from the
memories of other instances (relevance 0). This turns an evidence-only split (where
every candidate is relevant, so retrieval is trivial) into a distractor-heavy retrieval
task — the setting the full LongMemEval haystack provides natively. Distractor ids are
namespaced so they never collide with, or accidentally become, a relevant id.
Deterministic in seed: no wall-clock or global RNG, so the eval is reproducible.

  



  
    
      
    
    
      ranked_eval_ids(results)



        
          
        

    

  


  

      

          @spec ranked_eval_ids([map()]) :: [String.t()]


      


Extract the ranked list of eval ids from a recall response's results.

  


        

      


  

    
Foresight.Evals.DegradationWatch 
    



      
Counts the ways a retain pipeline silently degrades, so an eval can refuse to score a
run that was not actually measuring what it claims.
Both degradations are deliberate resilience behaviours: extraction falls back to storing
raw content when the LLM fails, and consolidation skips a scope after exhausting its
retries. Retain still succeeds in both cases, which is right for production and wrong
for a benchmark — the arm quietly gets worse while everything reports healthy.
This is not hypothetical. On 2026-08-14 a head-to-head ran with 10 extraction
fallbacks and 5 skipped merges: the Foresight arm was storing raw blobs instead of
extracted facts, which is precisely the deficit worth -0.267 answer accuracy (measured in an
earlier retain-extraction calibration). The harness would have printed a confident scoreboard had it not
independently run out of wall-clock, and that number would have entered the record.
Log lines already existed for both. A log line is not a guard, because nothing can
assert on it.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        clean?(arg1)

      


        True when nothing degraded — the only state in which a run may be scored.



    


    
      
        events()

      


        Telemetry events this watches. Public so a test can assert the emitters use them.



    


    
      
        start()

      


        Begin counting. Returns a handle for stop/1.



    


    
      
        stop(arg)

      


        Stop counting and return the totals.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  extraction_fallbacks: non_neg_integer(),
  merges_skipped: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      clean?(arg1)



        
          
        

    

  


  

      

          @spec clean?(t()) :: boolean()


      


True when nothing degraded — the only state in which a run may be scored.

  



  
    
      
    
    
      events()



        
          
        

    

  


  

      

          @spec events() :: [[atom()]]


      


Telemetry events this watches. Public so a test can assert the emitters use them.

  



  
    
      
    
    
      start()



        
          
        

    

  


  

      

          @spec start() :: term()


      


Begin counting. Returns a handle for stop/1.
Counters are :atomics-backed because the eval fans instances out across tasks, so
increments arrive from many processes at once.

  



  
    
      
    
    
      stop(arg)



        
          
        

    

  


  

      

          @spec stop(term()) :: t()


      


Stop counting and return the totals.

  


        

      


  

    
Foresight.Evals.HindsightBench 
    



      
The Hindsight arm of the matched-reader Foresight-vs-Hindsight scoreboard.
This is the instrument that turns "we meet/exceed Hindsight" from an assertion into
a measured number. It drives a LIVE Hindsight authority over its HTTP API through
the exact same lifecycle the Foresight reflect arm runs — retain the same sessions,
trigger consolidation, then reflect — so the ONLY variable is the memory
architecture. Fairness is only real if that authority runs reflect AND consolidation
on the SAME reader model as Foresight (gpt-oss:20b); see
scripts/start-hindsight-fixture-authority.sh (it must export
HINDSIGHT_API_REFLECT_LLM_* and HINDSIGHT_API_CONSOLIDATION_LLM_*, not only
HINDSIGHT_API_LLM_*).
Routes (verified against the Hindsight OpenAPI client):
	PUT /v1/default/banks/{bank}             — create/reset the bank
	POST /v1/default/banks/{bank}/memories    — retain (async: false)
	POST /v1/default/banks/{bank}/consolidate — trigger consolidation (async;
poll GET .../stats pending_consolidation to 0)
	POST /v1/default/banks/{bank}/reflect     — reflect → %{"text" => answer}
	GET /v1/default/banks/{bank}/stats       — pending_consolidation, ...
	DELETE /v1/default/banks/{bank}             — drop the bank between instances

The public core (retain_body/1, reflect_body/2, parse_reflect_answer/1,
consolidation_pending?/1, client/2) is pure and unit-tested; generate/2 is the
thin live-I/O orchestration exercised only in the matched-model :ml/:eval lane.

      


      
        Summary


  
    Types
  


    
      
        client()

      


    





  
    Functions
  


    
      
        client(base_url, api_key)

      


        Build a Hindsight client from a base url (trailing slash trimmed) and api key.



    


    
      
        consolidation_pending?(stats)

      


        Whether a bank-stats payload reports outstanding consolidation work.



    


    
      
        generate(client, bank_id, memories, query, query_timestamp)

      


        Run one instance through the Hindsight arm on a fresh bank: reset → retain →
consolidate (poll to completion) → reflect. Returns {:ok, answer, meta} where
meta records consolidated? (did pending reach 0 before the timeout) and
retained (item count) so the report can be honest about whether consolidation
actually finished. Any HTTP failure short-circuits to {:error, reason}.



    


    
      
        operations_pending?(stats)

      


        Whether a bank-stats payload reports outstanding retain/ingestion work.



    


    
      
        parse_reflect_answer(response)

      


        Extract the answer text from a reflect response; missing/nil → empty string.



    


    
      
        reflect_body(query, ts)

      


        Reflect request body; query_timestamp is omitted entirely when nil.



    


    
      
        retain_body(memories)

      


        Async retain body for a list of memory items. Content and every reflected field are
sent byte-for-byte identical to Foresight; the ONLY transform is that non-string
metadata VALUES are stringified, because Hindsight's retain schema rejects list/int
metadata (Foresight carries has_answer_turns as an int list). Metadata is eval
bookkeeping, not reflected content, so this keeps the head-to-head fair.



    





      


      
        Types


        


  
    
      
    
    
      client()



        
          
        

    

  


  

      

          @type client() :: %{base_url: String.t(), api_key: String.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      client(base_url, api_key)



        
          
        

    

  


  

      

          @spec client(String.t(), String.t()) :: client()


      


Build a Hindsight client from a base url (trailing slash trimmed) and api key.

  



  
    
      
    
    
      consolidation_pending?(stats)



        
          
        

    

  


  

      

          @spec consolidation_pending?(map()) :: boolean()


      


Whether a bank-stats payload reports outstanding consolidation work.

  



  
    
      
    
    
      generate(client, bank_id, memories, query, query_timestamp)



        
          
        

    

  


  

      

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


      


Run one instance through the Hindsight arm on a fresh bank: reset → retain →
consolidate (poll to completion) → reflect. Returns {:ok, answer, meta} where
meta records consolidated? (did pending reach 0 before the timeout) and
retained (item count) so the report can be honest about whether consolidation
actually finished. Any HTTP failure short-circuits to {:error, reason}.

  



  
    
      
    
    
      operations_pending?(stats)



        
          
        

    

  


  

      

          @spec operations_pending?(map()) :: boolean()


      


Whether a bank-stats payload reports outstanding retain/ingestion work.

  



  
    
      
    
    
      parse_reflect_answer(response)



        
          
        

    

  


  

      

          @spec parse_reflect_answer(map()) :: String.t()


      


Extract the answer text from a reflect response; missing/nil → empty string.

  



  
    
      
    
    
      reflect_body(query, ts)



        
          
        

    

  


  

      

          @spec reflect_body(String.t(), String.t() | nil) :: map()


      


Reflect request body; query_timestamp is omitted entirely when nil.

  



  
    
      
    
    
      retain_body(memories)



        
          
        

    

  


  

      

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


      


Async retain body for a list of memory items. Content and every reflected field are
sent byte-for-byte identical to Foresight; the ONLY transform is that non-string
metadata VALUES are stringified, because Hindsight's retain schema rejects list/int
metadata (Foresight carries has_answer_turns as an int list). Metadata is eval
bookkeeping, not reflected content, so this keeps the head-to-head fair.
async: true because Hindsight's synchronous retain does not return reliably over
HTTP even when the ingestion completes; the async call returns instantly and the
worker does the extract/embed/link work, which generate/5 polls to completion.

  


        

      


  

    
Foresight.Evals.Labeling.CandidatePool 
    



      
Relevance-labeling pipeline, candidate-pool step: pool the pre-fusion recall arms into the deduped candidate set
to be labeled for a query.
Input is the strategy_items map that escapes ranked_recall_items/6 — arm_name => ranked item list, each item shaped by memory_unit_to_recall_response/2 (string "id",
"content", "context", and metadata["eval_id"] as the stable label key). We keep the
top-K per arm, union across arms, dedup on the stable memory_ref (eval_id), and record
EVERY arm's rank for each candidate (arm_ranks), plus the best rank and arm-name list.
arm_ranks is what makes the pool re-fusable offline: RRF scores a candidate from each
arm's rank, so the fusion tuner's coordinate ascent can rescore a whole pool under a trial weighting
without re-running recall. Pools recorded before this existed carry only best_rank and
must be regenerated before they can be ascended against.
Candidates lacking a stable eval_id cannot be mapped to a reusable label, so they are
dropped from the pool and returned under :dropped — the caller logs that as coverage
loss rather than silently labeling against ephemeral ids. Pure: no DB, no recall call.

      


      
        Summary


  
    Types
  


    
      
        candidate()

      


    





  
    Functions
  


    
      
        pool(strategy_items, opts \\ [])

      


        Pool strategy_items into %{candidates: [candidate], dropped: [raw_item]}.



    





      


      
        Types


        


  
    
      
    
    
      candidate()



        
          
        

    

  


  

      

          @type candidate() :: %{
  memory_ref: String.t(),
  memory_id: String.t(),
  content: String.t() | nil,
  context: String.t() | nil,
  arms: [String.t()],
  arm_ranks: %{required(String.t()) => pos_integer()},
  arm_scores: %{required(String.t()) => float()},
  best_rank: pos_integer()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      pool(strategy_items, opts \\ [])



        
          
        

    

  


  

      

          @spec pool(
  %{optional(String.t()) => [map()]},
  keyword()
) :: %{candidates: [candidate()], dropped: [map()]}


      


Pool strategy_items into %{candidates: [candidate], dropped: [raw_item]}.
Options: :top_k (per-arm cap, default 20).

  


        

      


  

    
Foresight.Evals.Labeling.FusionTuner 
    



      
Offline coordinate ascent over per-arm fusion weights, scored as mean
nDCG@k against graded relevance labels.
This goes beyond Hindsight, which applies one global fusion scheme to every bank; this
module learns a weighting per bank from that bank's own labelled data.
Why a retrieval metric rather than end-to-end answer accuracy: the LongMemEval n=30
answer-judge lane was measured to have hit its sensitivity ceiling (during the consolidation-batching
calibration a +52% observation gain came out eval-neutral). nDCG over graded labels removes the
reader and the judge from the measurement entirely, so a fusion change registers as a
fusion change instead of disappearing into reflect noise.
Everything here is pure and deterministic: no RNG, no DB, no network. Ascent visits arms
in a fixed order and takes the first strictly-better value at each step, so the same
inputs always yield the same weights.
DISCIPLINE. Ascent must be run on the TRAIN split only, and the resulting weights scored
once on the held-out split. ascend/3 has no access to a test set by construction — the
caller supplies whatever pools it is allowed to fit on.

      


      
        Summary


  
    Types
  


    
      
        labels()

      


    





  
    Functions
  


    
      
        arms_in(query_pools)

      


        Arm names present anywhere in the pools, sorted for determinism.



    


    
      
        ascend(query_pools, labels, opts \\ [])

      


        Coordinate-ascent over per-arm weights, maximising mean nDCG@k.



    


    
      
        score(query_pools, labels, fusion_opts, opts \\ [])

      


        Mean nDCG@k over every query pool, ranked under fusion_opts.



    


    
      
        with_weights(fusion_opts, weights)

      


        Fold learned weights into a fusion opts keyword list.



    





      


      
        Types


        


  
    
      
    
    
      labels()



        
          
        

    

  


  

      

          @type labels() :: %{required({String.t(), String.t()}) => non_neg_integer()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      arms_in(query_pools)



        
          
        

    

  


  

      

          @spec arms_in([map()]) :: [String.t()]


      


Arm names present anywhere in the pools, sorted for determinism.

  



    

  
    
      
    
    
      ascend(query_pools, labels, opts \\ [])



        
          
        

    

  


  

      

          @spec ascend([map()], labels(), keyword()) :: map()


      


Coordinate-ascent over per-arm weights, maximising mean nDCG@k.
Returns the learned weights, the starting and final scores, and the number of rounds
actually taken. fusion_opts supplies the mode: weights only bite under :normalized
or :hybrid, so ascending with fusion: :rrf is a no-op by construction and reports a
flat score rather than pretending to have learned something.

  



    

  
    
      
    
    
      score(query_pools, labels, fusion_opts, opts \\ [])



        
          
        

    

  


  

      

          @spec score([map()], labels(), keyword(), keyword()) :: %{
  ndcg: float(),
  mrr: float(),
  n: non_neg_integer()
}


      


Mean nDCG@k over every query pool, ranked under fusion_opts.
Queries with no labelled candidate are skipped rather than scored as 0.0 — an unlabelled
query carries no information about a weighting, and counting it as a miss would let the
metric be moved by label coverage instead of ranking quality.

  



  
    
      
    
    
      with_weights(fusion_opts, weights)



        
          
        

    

  


  

      

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


      


Fold learned weights into a fusion opts keyword list.

  


        

      


  

    
Foresight.Evals.Labeling.GoldIngest 
    



      
Relevance-labeling pipeline, gold-ingest step: parse a human-filled gold artifact (see
Foresight.Evals.Labeling.GoldSet.to_artifact/2) into validated, human-sourced label
attrs ready for Foresight.Schemas.LabeledPair.changeset/2.
Ungraded pairs (blank "grade") are skipped and counted; malformed pairs (grade outside
0..3, non-numeric grade, unknown split) are collected under :errors with their
pair_id rather than silently dropped, so a labeling pass reports exactly what it took
and what it rejected. Pure: no DB.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    





  
    Functions
  


    
      
        parse(artifact, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  labels: [map()],
  errors: [%{pair_id: String.t(), reason: atom()}],
  skipped: non_neg_integer()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      parse(artifact, opts \\ [])



        
          
        

    

  


  

      

          @spec parse(
  map(),
  keyword()
) :: result()


      



  


        

      


  

    
Foresight.Evals.Labeling.GoldSet 
    



      
Relevance-labeling pipeline, gold-set step: build the human-graded gold set from per-query candidate pools
and serialize it to a gradeable artifact.
build/2 selects a stratified sample of (query, candidate) pairs (balanced across
question types), deterministically under a seed, caps how many pairs any one query
contributes, and assigns each pair a :calibration split (co-graded by the LLM judge →
Cohen's kappa) or a :test split (held out from fusion-weight training, so the final evaluation metric
rests on human labels). to_artifact/2 renders the selection to a JSON-encodable map
whose "grade" fields are blank for the human to fill.
Determinism mirrors the LongMemEval stratified sampler: :rand.seed(:exsss, {s, s*7, s*13}).
Pure: no DB, no recall call.

      


      
        Summary


  
    Types
  


    
      
        gold_pair()

      


    





  
    Functions
  


    
      
        build(query_pools, opts \\ [])

      


        Build the gold set from query_pools (each %{query_ref, query_text, question_type, candidates: [pooled candidate]}).



    


    
      
        to_artifact(gold_pairs, bank_id)

      


        Render a built gold set to a JSON-encodable artifact with blank grades.



    





      


      
        Types


        


  
    
      
    
    
      gold_pair()



        
          
        

    

  


  

      

          @type gold_pair() :: %{
  query_ref: String.t(),
  query_text: String.t(),
  question_type: String.t() | nil,
  memory_ref: String.t(),
  content: String.t() | nil,
  context: String.t() | nil,
  split: :calibration | :test
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      build(query_pools, opts \\ [])



        
          
        

    

  


  

      

          @spec build(
  [map()],
  keyword()
) :: [gold_pair()]


      


Build the gold set from query_pools (each %{query_ref, query_text, question_type, candidates: [pooled candidate]}).
Options: :seed, :target_pairs, :per_query_cap, :calibration_ratio.

  



  
    
      
    
    
      to_artifact(gold_pairs, bank_id)



        
          
        

    

  


  

      

          @spec to_artifact([gold_pair()], String.t()) :: map()


      


Render a built gold set to a JSON-encodable artifact with blank grades.

  


        

      


  

    
Foresight.Evals.Labeling.Judge 
    



      
Relevance-labeling pipeline, judge step: LLM graded-relevance judge. For each (query, candidate) pair it
asks a complete_json_schema/4-capable LLM (default: z.ai GLM-5.2) for a 0..3 relevance
grade, and emits source: :llm label attrs recording the judge model.
Integrity contract: unlike the entity extractor, there is NO safe fallback grade — a
fabricated default would bias the fusion-weight optimisation. So on an incapable/absent LLM, any error,
an unparseable result, or a grade outside 0..3, the pair is SKIPPED and reported under
:errors (with its query_ref/memory_ref and a reason), never labeled. The bulk pass
therefore reports exactly what it graded and what it could not.
The pair's split is preserved on the emitted label so a :calibration pair's llm row
lines up with its human row for the Cohen's-kappa join. Structure + parsing are pure and
fake-LLM testable; only the live call is paid.

      


      
        Summary


  
    Types
  


    
      
        pair()

      


    


    
      
        result()

      


    





  
    Functions
  


    
      
        label_all(pairs, opts)

      


    


    
      
        rubric_version()

      


        The rubric new runs grade against by default.



    


    
      
        rubric_versions()

      


        Every rubric version this judge can still grade against.



    





      


      
        Types


        


  
    
      
    
    
      pair()



        
          
        

    

  


  

      

          @type pair() :: %{
  :bank_id => String.t(),
  :query_ref => String.t(),
  :memory_ref => String.t(),
  optional(atom()) => term()
}


      



  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{labels: [map()], errors: [map()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      label_all(pairs, opts)



        
          
        

    

  


  

      

          @spec label_all(
  [pair()],
  keyword()
) :: result()


      



  



  
    
      
    
    
      rubric_version()



        
          
        

    

  


  

The rubric new runs grade against by default.

  



  
    
      
    
    
      rubric_versions()



        
          
        

    

  


  

Every rubric version this judge can still grade against.

  


        

      


  

    
Foresight.Evals.Labeling.Kappa 
    



      
Cohen's kappa between human and llm calibration grades — the trust gate on
the bulk judge. If the judge doesn't agree well enough with the human gold slice, its
labels can't be trusted to train fusion weights against (optimizing to a machine's
biases is the same metric-gaming trap the ranking metrics were built to avoid), so the pipeline gates the full labeling run on this number.
Grades are the ordinal 0..3 relevance scale, so :quadratic weighting (the default)
penalizes an off-by-3 disagreement 9x more than off-by-1 — the right model for graded
relevance. :linear and :unweighted are available for comparison. Pure math.

      


      
        Summary


  
    Types
  


    
      
        pair()

      


    


    
      
        result()

      


    


    
      
        weighting()

      


    





  
    Functions
  


    
      
        weighted(pairs, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      pair()



        
          
        

    

  


  

      

          @type pair() :: {non_neg_integer(), non_neg_integer()}


      



  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  kappa: float() | nil,
  n: non_neg_integer(),
  weighting: weighting()
}


      



  



  
    
      
    
    
      weighting()



        
          
        

    

  


  

      

          @type weighting() :: :quadratic | :linear | :unweighted


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      weighted(pairs, opts \\ [])



        
          
        

    

  


  

      

          @spec weighted(
  [pair()],
  keyword()
) :: result()


      



  


        

      


  

    
Foresight.Evals.Labeling.LabelStore 
    



      
Persist label attrs (from GoldIngest or the judge labeler) into
labeled_pairs, idempotently. A re-run upserts on the natural key
(bank_id, query_ref, memory_ref, source) rather than duplicating, so a labeling pass can be
safely resumed or corrected. Invalid rows are collected, not fatal — the batch reports
what it wrote and what it rejected.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    





  
    Functions
  


    
      
        write_all(attrs_list, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{written: non_neg_integer(), errors: [Ecto.Changeset.t()]}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      write_all(attrs_list, opts \\ [])



        
          
        

    

  


  

      

          @spec write_all(
  [map()],
  keyword()
) :: result()


      



  


        

      


  

    
Foresight.Evals.Labeling.Pipeline 
    



      
Pure orchestration helpers for the relevance-labeling pipeline.
This module bridges the JSON gold artifact and candidate-pool sidecar to the judge,
safely prefills only test rows, and computes the bank-scoped calibration trust gate.
Human-label ingestion and persistence remain separate concerns.

      


      
        Summary


  
    Functions
  


    
      
        calibration_report(rows, opts \\ [])

      


        Join bank-scoped human and LLM calibration rows and evaluate the quadratic-kappa gate.



    


    
      
        gold_judge_pairs(artifact)

      


        Convert every gold-artifact row to the atom-keyed pair shape accepted by Judge.



    


    
      
        judge_pairs(pool_sidecar, gold_artifact, splits)

      


        Build the complete judge set and retain only the requested splits.



    


    
      
        prefill_test_artifact(artifact, judge_result)

      


        Prefill successful LLM grades onto test rows without revealing calibration judgements.



    


    
      
        train_judge_pairs(pool_sidecar, gold_artifact)

      


        Build the bulk train judge set from a query-pool sidecar.



    





      


      
        Functions


        


    

  
    
      
    
    
      calibration_report(rows, opts \\ [])



        
          
        

    

  


  

      

          @spec calibration_report(
  [map()],
  keyword()
) :: map()


      


Join bank-scoped human and LLM calibration rows and evaluate the quadratic-kappa gate.
The confusion matrix is a 4x4 nested list whose rows are human grades and columns are
LLM grades. Undefined kappa always fails the gate.
Options:
	:bank_id - restrict the report to one bank
	:threshold - pass threshold (default: 0.6)


  



  
    
      
    
    
      gold_judge_pairs(artifact)



        
          
        

    

  


  

      

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


      


Convert every gold-artifact row to the atom-keyed pair shape accepted by Judge.
Calibration and test splits are preserved. Existing human grades are deliberately not
copied into judge input.

  



  
    
      
    
    
      judge_pairs(pool_sidecar, gold_artifact, splits)



        
          
        

    

  


  

      

          @spec judge_pairs(map(), map(), [atom()]) :: [map()]


      


Build the complete judge set and retain only the requested splits.
This supports correction passes that must replace calibration and train labels without
touching held-out test labels.

  



  
    
      
    
    
      prefill_test_artifact(artifact, judge_result)



        
          
        

    

  


  

      

          @spec prefill_test_artifact(
  map(),
  [map()] | %{required(atom() | String.t()) => term()}
) :: map()


      


Prefill successful LLM grades onto test rows without revealing calibration judgements.
The artifact is otherwise preserved. Test rows with no matching successful label remain
unchanged. Both a label list and the %{labels: labels} result returned by Judge are
accepted.

  



  
    
      
    
    
      train_judge_pairs(pool_sidecar, gold_artifact)



        
          
        

    

  


  

      

          @spec train_judge_pairs(map(), map()) :: [map()]


      


Build the bulk train judge set from a query-pool sidecar.
Every pair present in the gold artifact is excluded, and duplicate candidates are
collapsed by {query_ref, memory_ref}. All resulting pairs have the :train split.

  


        

      


  

    
Foresight.Evals.Labeling.PoolFusion 
    



      
Re-rank a recorded candidate pool under a trial fusion configuration, offline.
This is what makes the fusion tuner's coordinate ascent affordable: scoring a candidate weighting
costs a pure re-fusion of an already-recorded pool instead of a live recall run over the
corpus.
It deliberately calls Foresight.Recall.RRF.fuse/2 — the real fuser — rather than
reimplementing the scoring. A reimplementation would be free to drift from production,
and a tuner that optimises against a drifted model of the system produces weights that do
not transfer. The only work here is reconstructing the strategy_results shape the fuser
expects from what the pool recorded.
RANK FIDELITY. RRF.fuse/2 derives each arm's rank from list position via
Enum.with_index/2, but a recorded pool is not dense: candidates are dropped when they
lack a stable eval_id, and per_query_cap truncates. Handing it a compacted list would
silently promote candidates — a candidate recorded at rank 9 would score as if it ranked
	So gaps are filled with placeholder entries that occupy the missing positions and are
discarded from the result.


      


      
        Summary


  
    Functions
  


    
      
        rank(query_pool, fusion_opts \\ [])

      


        Rank one query pool's candidates under fusion_opts.



    


    
      
        strategy_results(query_pool)

      


        Rebuild the arm => ranked items map the live fuser consumes.



    





      


      
        Functions


        


    

  
    
      
    
    
      rank(query_pool, fusion_opts \\ [])



        
          
        

    

  


  

      

          @spec rank(
  map(),
  keyword()
) :: [String.t()]


      


Rank one query pool's candidates under fusion_opts.
Returns memory_refs, most relevant first. fusion_opts is whatever
Foresight.Recall.FusionConfig.resolve/2 produces.

  



  
    
      
    
    
      strategy_results(query_pool)



        
          
        

    

  


  

      

          @spec strategy_results(map()) :: %{required(String.t()) => [map()]}


      


Rebuild the arm => ranked items map the live fuser consumes.
Exposed so a test can assert the reconstruction itself, independently of ranking.

  


        

      


  

    
Foresight.Evals.LongMemEval 
    



      
Adapter for LongMemEval (ICLR 2025), an MIT-licensed benchmark for long-term agent
memory. It maps almost one-to-one onto Foresight's differentiators: temporal reasoning,
knowledge updates (supersession), multi-session reasoning, and abstention.
Native format (per instance): question, answer, question_type, question_date,
haystack_session_ids + haystack_dates + haystack_sessions (each session a list of
{role, content} turns, evidence turns flagged has_answer), and answer_session_ids
(the gold evidence sessions ⊆ haystack). Abstention instances have a _abs question_id.
Retrieval unit is the session: each haystack session becomes one retain-ready memory
keyed by its session id, and relevance labels a session 1 iff it is an answer session.
Session granularity matches the gold answer_session_ids; turn-level has_answer flags
are preserved in metadata for a finer labelling pass later.
Data is NOT vendored (we do not redistribute the corpus). Fetch a split with
mix foresight.evals.fetch into priv/evals/data/ (gitignored), then load/1 it.

      


      
        Summary


  
    Functions
  


    
      
        load(path, opts \\ [])

      


        Load and normalise a LongMemEval split from a JSON file path into Dataset.Instances.



    


    
      
        load!(path, opts \\ [])

      


        Same as load/2 but raises on error.



    


    
      
        to_instance(raw)

      


        Normalise a single raw LongMemEval instance (a decoded map) into a Dataset.Instance.
Public so the loader can be unit-tested against a synthetic instance without shipping any
of the copyrighted corpus.



    





      


      
        Functions


        


    

  
    
      
    
    
      load(path, opts \\ [])



        
          
        

    

  


  

      

          @spec load(
  String.t(),
  keyword()
) :: {:ok, [Foresight.Evals.Dataset.t()]} | {:error, term()}


      


Load and normalise a LongMemEval split from a JSON file path into Dataset.Instances.
Options:
	:limit — take at most N instances (after optional sampling).
	:types — keep only these question_types.


  



    

  
    
      
    
    
      load!(path, opts \\ [])



        
          
        

    

  


  

      

          @spec load!(
  String.t(),
  keyword()
) :: [Foresight.Evals.Dataset.t()]


      


Same as load/2 but raises on error.

  



  
    
      
    
    
      to_instance(raw)



        
          
        

    

  


  

      

          @spec to_instance(map()) :: Foresight.Evals.Dataset.t()


      


Normalise a single raw LongMemEval instance (a decoded map) into a Dataset.Instance.
Public so the loader can be unit-tested against a synthetic instance without shipping any
of the copyrighted corpus.

  


        

      


  

    
Foresight.Evals.ProfessionalLane 
    



      
Loader for the sanitized professional knowledge-work evaluation lane.
The source file stores one shared memory corpus and a set of queries. Each query is
expanded into a Foresight.Evals.Dataset over that common corpus.

      


      
        Summary


  
    Functions
  


    
      
        load!(path)

      


    





      


      
        Functions


        


  
    
      
    
    
      load!(path)



        
          
        

    

  


  

      

          @spec load!(String.t()) :: [Foresight.Evals.Dataset.t()]


      



  


        

      


  

    
Foresight.Evals.RankingMetrics 
    



      
Pure, deterministic retrieval-quality metrics — the gaming-resistant core of the
retrieval eval.
These operate on IDs and graded relevance labels only. They never inspect answer text,
so they cannot be satisfied by emitting a corpus phrase (the failure mode that let the
old phrase-matching grader be gamed from inside the ranking code). A system scores well
here only by ordering the genuinely-relevant memories ahead of the irrelevant ones.
Relevance labels are non-negative graded gains (e.g. 0 = irrelevant, 1 = related,
2 = relevant, 3 = ideal). ranked_ids is the system's output order (most-relevant
first); relevance maps an id to its graded label (absent ⇒ 0).

      


      
        Summary


  
    Types
  


    
      
        id()

      


    


    
      
        relevance()

      


    





  
    Functions
  


    
      
        mean(values)

      


        Aggregate a metric across many queries by simple mean. Each element of per_query is a
float; returns 0.0 for an empty list.



    


    
      
        mrr(ranked_ids, relevance, min_relevance \\ 1)

      


        MRR — reciprocal rank of the first result whose relevance meets min_relevance
(default 1). 0.0 if no such result appears in ranked_ids.



    


    
      
        ndcg_at_k(ranked_ids, relevance, k)

      


        nDCG@k — normalized discounted cumulative gain over the top k results.



    


    
      
        precision_at_k(ranked_ids, relevance, k, min_relevance \\ 1)

      


        Precision@k — fraction of the top k results that are relevant (≥ min_relevance).
Denominator is min(k, length(ranked_ids)) so a short result list is not penalised for
positions it never had.



    


    
      
        recall_at_k(ranked_ids, relevance, k, min_relevance \\ 1)

      


        Recall@k — fraction of the relevant items (relevance ≥ min_relevance) that appear in
the top k. 0.0 when nothing is relevant (nothing to recall).



    





      


      
        Types


        


  
    
      
    
    
      id()



        
          
        

    

  


  

      

          @type id() :: term()


      



  



  
    
      
    
    
      relevance()



        
          
        

    

  


  

      

          @type relevance() :: %{optional(id()) => number()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      mean(values)



        
          
        

    

  


  

      

          @spec mean([number()]) :: float()


      


Aggregate a metric across many queries by simple mean. Each element of per_query is a
float; returns 0.0 for an empty list.

  



    

  
    
      
    
    
      mrr(ranked_ids, relevance, min_relevance \\ 1)



        
          
        

    

  


  

      

          @spec mrr([id()], relevance(), number()) :: float()


      


MRR — reciprocal rank of the first result whose relevance meets min_relevance
(default 1). 0.0 if no such result appears in ranked_ids.

  



  
    
      
    
    
      ndcg_at_k(ranked_ids, relevance, k)



        
          
        

    

  


  

      

          @spec ndcg_at_k([id()], relevance(), pos_integer()) :: float()


      


nDCG@k — normalized discounted cumulative gain over the top k results.
DCG uses the standard log2(rank+1) discount. Normalized by the ideal DCG (the same
labels sorted by descending gain), so 1.0 means "perfect ordering of the top k" and the
score is comparable across queries with different label distributions. Returns 0.0 when
there is no attainable gain (no relevant items), which is the correct floor.

  



    

  
    
      
    
    
      precision_at_k(ranked_ids, relevance, k, min_relevance \\ 1)



        
          
        

    

  


  

      

          @spec precision_at_k([id()], relevance(), pos_integer(), number()) :: float()


      


Precision@k — fraction of the top k results that are relevant (≥ min_relevance).
Denominator is min(k, length(ranked_ids)) so a short result list is not penalised for
positions it never had.

  



    

  
    
      
    
    
      recall_at_k(ranked_ids, relevance, k, min_relevance \\ 1)



        
          
        

    

  


  

      

          @spec recall_at_k([id()], relevance(), pos_integer(), number()) :: float()


      


Recall@k — fraction of the relevant items (relevance ≥ min_relevance) that appear in
the top k. 0.0 when nothing is relevant (nothing to recall).

  


        

      


  

    
Foresight.Evals.RecallQuality 
    



      
QUARANTINED. This is the legacy phrase-matching grader. It scores answers by
checking for the presence of specific corpus phrases, which is exactly the signal the
production ranking code was once gamed to satisfy — so its numbers measure phrase echo,
not retrieval quality, and MUST NOT be cited as a quality metric.
It is retained only as a fixed regression fixture (its scenarios and text matchers are
frozen and unit-tested for their own stable behaviour). Honest recall quality is measured
by Foresight.Evals.RankingMetrics over the held-out corpus
(Foresight.TestSupport.Evals.HoldoutCorpus), which scores id-based ranking and cannot
be satisfied by emitting a phrase. Do not add scenarios here; extend the held-out corpus.

      


      
        Summary


  
    Functions
  


    
      
        acceptable_texts(map)

      


    


    
      
        corpus()

      


    


    
      
        matches_reflect_text?(scenario, text)

      


    


    
      
        matches_text?(scenario, text)

      


    


    
      
        reflect_corpus()

      


    


    
      
        reflect_scenarios()

      


    


    
      
        required_memory_texts(arg1)

      


    


    
      
        scenarios()

      


    





      


      
        Functions


        


  
    
      
    
    
      acceptable_texts(map)



        
          
        

    

  


  


  



  
    
      
    
    
      corpus()



        
          
        

    

  


  


  



  
    
      
    
    
      matches_reflect_text?(scenario, text)



        
          
        

    

  


  


  



  
    
      
    
    
      matches_text?(scenario, text)



        
          
        

    

  


  


  



  
    
      
    
    
      reflect_corpus()



        
          
        

    

  


  


  



  
    
      
    
    
      reflect_scenarios()



        
          
        

    

  


  


  



  
    
      
    
    
      required_memory_texts(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      scenarios()



        
          
        

    

  


  


  


        

      


  

    
Foresight.Evals.Runner 
    



      
Dataset-agnostic eval runner. Given normalised Dataset.Instances and a recall_fun, it
scores each query with the gaming-resistant ranking metrics and aggregates overall and per
question_type.
recall_fun is injected so the same orchestration runs against the real
Ecto+pgvector+embedder pipeline (the honest measurement) or a deterministic stub (to unit
test the aggregation without a database). It receives a Dataset.Instance and returns the
recall response's results list (ranked, each result echoing metadata["eval_id"]).

      


      
        Summary


  
    Types
  


    
      
        recall_fun()

      


    





  
    Functions
  


    
      
        aggregate(rows)

      


        Aggregate a list of per-query metric rows into means.



    


    
      
        format_report(map, opts \\ [])

      


        Render a report table (overall + per question_type) as a string.



    


    
      
        run(instances, recall_fun, opts \\ [])

      


        Run the harness. Options: :k (nDCG/precision depth, default 10), :recall_k (default
5). Returns %{overall: metrics, by_type: %{type => metrics}, per_query: [...]} where
metrics is %{n, ndcg, mrr, recall}.



    





      


      
        Types


        


  
    
      
    
    
      recall_fun()



        
          
        

    

  


  

      

          @type recall_fun() :: (Foresight.Evals.Dataset.t() -> [map()])


      



  


        

      

      
        Functions


        


  
    
      
    
    
      aggregate(rows)



        
          
        

    

  


  

      

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


      


Aggregate a list of per-query metric rows into means.

  



    

  
    
      
    
    
      format_report(map, opts \\ [])



        
          
        

    

  


  

      

          @spec format_report(
  map(),
  keyword()
) :: String.t()


      


Render a report table (overall + per question_type) as a string.

  



    

  
    
      
    
    
      run(instances, recall_fun, opts \\ [])



        
          
        

    

  


  

      

          @spec run([Foresight.Evals.Dataset.t()], recall_fun(), keyword()) :: map()


      


Run the harness. Options: :k (nDCG/precision depth, default 10), :recall_k (default
5). Returns %{overall: metrics, by_type: %{type => metrics}, per_query: [...]} where
metrics is %{n, ndcg, mrr, recall}.

  


        

      


  

    
Foresight.Evals.Stats 
    



      
Statistics for the answer/reflect-judge eval lane.
The matched-pair eval used to report bare point estimates (e.g. "reflect 0.700,
fixed 0.700, delta 0.000"), which is underpowered at n=30 (a binomial proportion
there has a ±0.08 standard error) and treats two coincident point estimates as
"equal means". These helpers replace that with:
	wilson_interval/2 — a 95% Wilson score interval per arm, so 0.700 reads as
0.700 [~0.52, ~0.83] and the width makes the uncertainty explicit. Wilson is
used over Wald because it stays inside [0, 1] at the boundaries (0% / 100%).
	mcnemar_exact/2 / paired/1 — because both arms answer the SAME instances,
the reflect-vs-fixed comparison is PAIRED. Only the discordant pairs carry
signal; the exact binomial McNemar test gives an honest p-value where naive
"delta of two independent proportions" would not.
	replicate_summary/1 — mean, sample SD, and range across repeated runs, to
characterize the A/A nondeterminism noise floor (the minimum delta worth
believing) before attributing a difference to a code change.

Pure and side-effect-free.

      


      
        Summary


  
    Functions
  


    
      
        mcnemar_exact(b, c)

      


        Exact two-sided McNemar p-value for discordant paired counts b and c
(b = A-correct/B-wrong, c = A-wrong/B-correct). Uses the binomial exact test on
min(b, c) successes out of b + c trials at rate 0.5 — no chi-square
approximation, so it is valid at the small n this eval runs at. b + c == 0
(no discordant pairs) returns 1.0.



    


    
      
        paired(pairs)

      


        Summarize a list of {a_correct?, b_correct?} matched pairs (arm A = e.g. fixed,
arm B = e.g. reflect). Returns accuracies with Wilson CIs, the discordant counts,
the paired delta (B − A), and the exact McNemar p-value.



    


    
      
        replicate_summary(values)

      


        Mean, sample standard deviation, and range over replicate accuracies — the A/A
noise floor. A single value yields sd: 0.0 (no spread estimable).



    


    
      
        wilson_interval(successes, n, opts \\ [])

      


        95% Wilson score interval {lo, hi} for successes out of n.



    





      


      
        Functions


        


  
    
      
    
    
      mcnemar_exact(b, c)



        
          
        

    

  


  

      

          @spec mcnemar_exact(non_neg_integer(), non_neg_integer()) :: float()


      


Exact two-sided McNemar p-value for discordant paired counts b and c
(b = A-correct/B-wrong, c = A-wrong/B-correct). Uses the binomial exact test on
min(b, c) successes out of b + c trials at rate 0.5 — no chi-square
approximation, so it is valid at the small n this eval runs at. b + c == 0
(no discordant pairs) returns 1.0.

  



  
    
      
    
    
      paired(pairs)



        
          
        

    

  


  

      

          @spec paired([{boolean(), boolean()}]) :: map()


      


Summarize a list of {a_correct?, b_correct?} matched pairs (arm A = e.g. fixed,
arm B = e.g. reflect). Returns accuracies with Wilson CIs, the discordant counts,
the paired delta (B − A), and the exact McNemar p-value.

  



  
    
      
    
    
      replicate_summary(values)



        
          
        

    

  


  

      

          @spec replicate_summary([number()]) :: map()


      


Mean, sample standard deviation, and range over replicate accuracies — the A/A
noise floor. A single value yields sd: 0.0 (no spread estimable).

  



    

  
    
      
    
    
      wilson_interval(successes, n, opts \\ [])



        
          
        

    

  


  

      

          @spec wilson_interval(non_neg_integer(), non_neg_integer(), keyword()) ::
  {float(), float()}


      


95% Wilson score interval {lo, hi} for successes out of n.
n == 0 returns {0.0, 1.0} (no information). opts[:z] overrides the critical
value (default 1.96, i.e. 95%).

  


        

      


  

    
Foresight.Fitness.CorpusPurity 
    



      
Fitness check: recall/reflect logic must not hardcode eval-corpus or project literals.
Foresight's ranking quality was once inflated by branching on specific corpus phrases
("helios-diary", "industrial-strength", "next-week", …) so that the eval's own
documents scored highly — a metric gamed from the inside. That was excised, from
both the production storage AND the FakeStorage test double that "proves" recall
behaviour without a database. This check fails closed if any of those literals reappear
in either place, so the contamination cannot silently regrow into a green build.
Generic revision vocabulary (status:latest, superseded, corrected) is allowed —
the ban targets domain proper-nouns and corpus content phrases only.
The check is non-vacuous by construction: scanned_files/0 must be non-empty, and the
accompanying test asserts it. (An earlier version resolved its repo root incorrectly and
silently scanned zero files — passing on emptiness. Never again.)

      


      
        Summary


  
    Types
  


    
      
        violation()

      


    





  
    Functions
  


    
      
        banned_literals()

      


    


    
      
        scanned_files()

      


    


    
      
        violations()

      


    


    
      
        violations_for_sources(sources)

      


    





      


      
        Types


        


  
    
      
    
    
      violation()



        
          
        

    

  


  

      

          @type violation() :: %{file: String.t(), literals: [String.t()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      banned_literals()



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      scanned_files()



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      violations()



        
          
        

    

  


  

      

          @spec violations() :: [violation()]


      



  



  
    
      
    
    
      violations_for_sources(sources)



        
          
        

    

  


  

      

          @spec violations_for_sources([{String.t(), String.t()}]) :: [violation()]


      



  


        

      


  

    
Foresight.Fitness.ObanQueues 
    



      
Fitness check: every Oban.Worker's declared queue must exist in the resolved
Oban configuration.
A worker whose queue is not declared enqueues "successfully" and then never runs —
the job sits available forever while status endpoints report pending. This
check fails closed on that class of silent job loss.

      


      
        Summary


  
    Types
  


    
      
        violation()

      


    





  
    Functions
  


    
      
        configured_queues(config_overrides)

      


    


    
      
        declared_queues()

      


    


    
      
        violations(config_overrides \\ [oban: [enabled: true]])

      


    





      


      
        Types


        


  
    
      
    
    
      violation()



        
          
        

    

  


  

      

          @type violation() :: %{worker_file: String.t(), queue: atom(), reason: String.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      configured_queues(config_overrides)



        
          
        

    

  


  

      

          @spec configured_queues(keyword()) :: [atom()]


      



  



  
    
      
    
    
      declared_queues()



        
          
        

    

  


  

      

          @spec declared_queues() :: [{String.t(), atom()}]


      



  



    

  
    
      
    
    
      violations(config_overrides \\ [oban: [enabled: true]])



        
          
        

    

  


  

      

          @spec violations(keyword()) :: [violation()]


      



  


        

      


  

    
Foresight.HTTP.RequestContext.DefaultResolver 
    



      
Resolves a request into a tenancy Context, and is the authorization authority.
Two credential classes:
	Service (admin) — the presented bearer equals the configured service key.
A service caller may assert x-foresight-role / x-foresight-prefix headers
(still constrained by any auth.tenant_scopes allowlist). This is the ops /
test impersonation path.

	Tenant — any other presented bearer. Its role is resolved from the
tenant-key registry keyed on (tenant_id, api_key), and its schema prefix is
resolved from the TenantLifecycle ledger keyed on tenant_id. Client-supplied
x-foresight-role / x-foresight-prefix headers are ignored for tenant
callers — this is what prevents a client from asserting another tenant's role.


Anything that resolves to neither a valid service credential nor a registered tenant
key is rejected (401). There is no silent downgrade to a broader scope.

      




  

    
Foresight.LLMs.StructuredRecovery 
    



      
Recover structured JSON from local-LLM output that strict schema parsing
rejected.
Ollama-served models routinely wrap their JSON object in a json fence and
occasionally leave a trailing comma before a closing brace/bracket, despite
being sent a response_format. LlmCore's strict structured-output parse then
fails even though the body is otherwise valid and complete. The error tuple
carries the raw body, so this module best-effort strips the fence + trailing
commas and re-decodes. Shared by retain fact extraction and consolidation.

      


      
        Summary


  
    Functions
  


    
      
        decode_lenient(raw)

      


        Strip a surrounding markdown code fence and trailing commas, then JSON-decode.
Best-effort: returns {:ok, term} or {:error, reason} (from Jason.decode/1).



    


    
      
        raw_from_error(arg1)

      


        Pull the raw model body out of the known structured-output error shapes.



    


    
      
        recover(reason)

      


        Try to decode a valid map from the error reason a complete_json_schema call
returned. Returns {:ok, decoded_map} or :error.



    


    
      
        recover_struct(reason, module)

      


        Like recover/1, but casts the recovered map into module's struct using the
same string-key → struct-field mapping Foresight.LLMs.LlmCore.complete_structured
uses on the happy path. Lets the reflect agentic loop's structured calls survive a
JSON-fenced body from models like gpt-oss:20b instead of hard-failing the whole
reflect (fairness). Returns {:ok, struct} or :error so the caller keeps
its original error when recovery is impossible.



    





      


      
        Functions


        


  
    
      
    
    
      decode_lenient(raw)



        
          
        

    

  


  

      

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


      


Strip a surrounding markdown code fence and trailing commas, then JSON-decode.
Best-effort: returns {:ok, term} or {:error, reason} (from Jason.decode/1).

  



  
    
      
    
    
      raw_from_error(arg1)



        
          
        

    

  


  

      

          @spec raw_from_error(term()) :: String.t() | nil


      


Pull the raw model body out of the known structured-output error shapes.

  



  
    
      
    
    
      recover(reason)



        
          
        

    

  


  

      

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


      


Try to decode a valid map from the error reason a complete_json_schema call
returned. Returns {:ok, decoded_map} or :error.

  



  
    
      
    
    
      recover_struct(reason, module)



        
          
        

    

  


  

      

          @spec recover_struct(term(), module()) :: {:ok, struct()} | :error


      


Like recover/1, but casts the recovered map into module's struct using the
same string-key → struct-field mapping Foresight.LLMs.LlmCore.complete_structured
uses on the happy path. Lets the reflect agentic loop's structured calls survive a
JSON-fenced body from models like gpt-oss:20b instead of hard-failing the whole
reflect (fairness). Returns {:ok, struct} or :error so the caller keeps
its original error when recovery is impossible.

  


        

      


  

    
Foresight.ML.EntailmentServing 
    



      
Nx.Serving for the NLI entailment verifier: a Bumblebee.Text.text_classification
serving over a dedicated MNLI cross-encoder. Input is {premise, hypothesis} string pairs
(evidence, clause); output is per-label softmax scores, from which
EntailmentVerifiers.Bumblebee reads the entailment probability.
Started (like Foresight.ML.RerankerServing) only when the NLI verifier is in use — i.e.
a :entailment_serving_name is configured. Mirrors the reranker serving's structure.

      


      
        Summary


  
    Functions
  


    
      
        build_classification_serving(opts \\ [])

      


    


    
      
        child_spec(opts)

      


    


    
      
        start_link(opts \\ [])

      


    





      


      
        Functions


        


    

  
    
      
    
    
      build_classification_serving(opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  


  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
Foresight.Prompts.Consolidation.V1 
    



      
Faithful Elixir port of Hindsight's engine/consolidation/prompts.py
(build_batch_consolidation_prompt): the LLM merge contract that turns raw
facts into consolidated observations via creates/updates/deletes.
The MISSION defines what to track (bank-overridable) and takes priority over
the PROCESSING RULES when the two conflict. Rules, decision guide, and output
format are always present.

      


      
        Summary


  
    Functions
  


    
      
        format_facts(units)

      


        Render new facts as bracketed lines: [uuid] content (occurred_start=..., mentioned_at=...).
Mirrors the Hindsight fact rendering the source_fact_ids rules refer to.



    


    
      
        format_observations(observations)

      


        Render pooled existing observations as a JSON array string (empty → "[]").



    


    
      
        messages(mission, facts_text, observations_text, capacity_note \\ nil)

      


        Build the system + user messages for a batch consolidation call.



    


    
      
        schema(max_creates \\ nil)

      


        JSON schema for the creates/updates/deletes response contract.



    





      


      
        Functions


        


  
    
      
    
    
      format_facts(units)



        
          
        

    

  


  

      

          @spec format_facts([map()]) :: String.t()


      


Render new facts as bracketed lines: [uuid] content (occurred_start=..., mentioned_at=...).
Mirrors the Hindsight fact rendering the source_fact_ids rules refer to.

  



  
    
      
    
    
      format_observations(observations)



        
          
        

    

  


  

      

          @spec format_observations([map()]) :: String.t()


      


Render pooled existing observations as a JSON array string (empty → "[]").

  



    

  
    
      
    
    
      messages(mission, facts_text, observations_text, capacity_note \\ nil)



        
          
        

    

  


  

      

          @spec messages(String.t() | nil, String.t(), String.t(), String.t() | nil) :: [map()]


      


Build the system + user messages for a batch consolidation call.
mission is the bank's observations mission (nil → default). facts_text and
observations_text are the rendered INPUT sections (see format_facts/1 and
format_observations/1). capacity_note is an optional slot-cap constraint.

  



    

  
    
      
    
    
      schema(max_creates \\ nil)



        
          
        

    

  


  

JSON schema for the creates/updates/deletes response contract.

  


        

      


  

    
Foresight.Prompts.Reflect.Agent.V1 
    



      
System prompt for the agentic (tool-calling) reflect loop. Faithful port
of Hindsight's engine/reflect/prompts.py build_system_prompt_for_tools.
The load-bearing sections — Temporal Reasoning, Conflicts & Ambiguity, and
Showing Your Reasoning (the explicit KEEP/DROP arithmetic) — are the mechanism
by which cross-session counts/totals are answered correctly, and are ported
verbatim.

      


      
        Summary


  
    Functions
  


    
      
        system_prompt(opts \\ [])

      


        Build the tool-calling system prompt.



    





      


      
        Functions


        


    

  
    
      
    
    
      system_prompt(opts \\ [])



        
          
        

    

  


  

      

          @spec system_prompt(keyword()) :: String.t()


      


Build the tool-calling system prompt.
Options:
	:bank_profile — map with "name"/"mission" (or atom keys)
	:directives — list of directive maps injected as hard rules
	:has_mental_models — whether the bank has any mental models (default false)
	:include_observations — whether search_observations is exposed (default true)
	:budget — "low" | "mid" | "high" | nil



  


        

      


  

    
Foresight.Prompts.Reflect.Tools 
    



      
Reflect agent tool definitions — the provider-neutral LlmToolkit.Tool
set the agentic reflect loop exposes to the LLM. Faithful port of Hindsight's
engine/reflect/tools_schema.py (get_reflect_tools).
Hierarchy the agent is steered through (curated → consolidated → raw):
search_mental_models → search_observations → recall, with expand to
drill a memory up to its chunk/document, and done to answer.
Definitions are pure data; execution is resolved at loop time by the reflect
tool resolver (tenant-scoped) — see the agentic reflect loop in the Ecto
storage backend.

      


      
        Summary


  
    Functions
  


    
      
        build(enabled \\ [])

      


        Build the enabled reflect tools. enabled selects which retrieval tiers are
active (mental models / observations are skipped when a bank has none), mirroring
Hindsight's conditional get_reflect_tools. done and expand are always present.



    





      


      
        Functions


        


    

  
    
      
    
    
      build(enabled \\ [])



        
          
        

    

  


  

      

          @spec build(keyword()) :: [LlmToolkit.Tool.t()]


      


Build the enabled reflect tools. enabled selects which retrieval tiers are
active (mental models / observations are skipped when a bank has none), mirroring
Hindsight's conditional get_reflect_tools. done and expand are always present.

  


        

      


  

    
Foresight.Prompts.Retain.V1 
    



      
Retain-time atomic fact extraction prompt.
Faithful port of Hindsight's engine/retain/fact_extraction.py
(_BASE_FACT_EXTRACTION_PROMPT + _CONCISE_GUIDELINES + _CONCISE_EXAMPLES)
and the ExtractedFact schema. The LLM reads a single input (a chat session,
document, or paragraph) plus its Event Date and emits a LIST of atomic facts —
one input to N discrete memory units — which is the mechanism by which
cross-session counts, totals, and temporal ordering become answerable at
reflect time. Without it, retain stores whole-session blobs and reflect has
nothing structured to aggregate over.
build_fact_text/1 mirrors Hindsight's LIVE inline assembler in
_extract_facts_from_chunk (what + optional When: when + Involving: who +
why, joined by |) — NOT the dead ExtractedFact.build_fact_text Pydantic
method, which omits when and is never called by the real pipeline.

      


      
        Summary


  
    Functions
  


    
      
        build_fact_text(fact)

      


        Combine an extracted fact's dimensions into one stored fact string.



    


    
      
        default_mode()

      


        The default extraction mode when a mode is enabled without a specific value.



    


    
      
        entity_types()

      


        Entity types offered to the typed-extraction schema/prompt.



    


    
      
        messages(input, event_date, opts \\ [])

      


        Build the system + user messages for one extraction call.



    


    
      
        modes()

      


        Known extraction modes. nil/"none" disables extraction (passthrough).



    


    
      
        schema(opts \\ [])

      


        JSON schema for the facts list response contract (mirrors FactExtractionResponse).



    





      


      
        Functions


        


  
    
      
    
    
      build_fact_text(fact)



        
          
        

    

  


  

      

          @spec build_fact_text(map()) :: String.t()


      


Combine an extracted fact's dimensions into one stored fact string.
Faithful to Hindsight's LIVE assembler in _extract_facts_from_chunk
(fact_extraction.py ~L1107-1118): what, then When: <when>, then
Involving: <who>, then why — each appended only when present and not "N/A",
joined by |.
NOTE: this deliberately does NOT mirror the Pydantic ExtractedFact.build_fact_text
method (py ~L166-181), which omits when. That method is DEAD CODE in Hindsight —
the real retain pipeline never calls it and assembles combined_text inline WITH
the When: clause. Porting the method dropped the temporal marker from every stored
fact, starving semantic recall and reflect of dates on temporal/multi-session
questions. Keep When: here.

  



  
    
      
    
    
      default_mode()



        
          
        

    

  


  

      

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


      


The default extraction mode when a mode is enabled without a specific value.

  



  
    
      
    
    
      entity_types()



        
          
        

    

  


  

      

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


      


Entity types offered to the typed-extraction schema/prompt.

  



    

  
    
      
    
    
      messages(input, event_date, opts \\ [])



        
          
        

    

  


  

      

          @spec messages(String.t(), String.t() | nil, keyword()) :: [map()]


      


Build the system + user messages for one extraction call.
input is the raw content to atomize. event_date is the ISO/string date the
input was mentioned (used to resolve relative temporal expressions). mission
steers what is worth extracting (nil → none). mode selects the guideline
block; custom_instructions supplies the guidelines for "custom" mode.

  



  
    
      
    
    
      modes()



        
          
        

    

  


  

      

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


      


Known extraction modes. nil/"none" disables extraction (passthrough).

  



    

  
    
      
    
    
      schema(opts \\ [])



        
          
        

    

  


  

      

          @spec schema(keyword()) :: map()


      


JSON schema for the facts list response contract (mirrors FactExtractionResponse).
Opts:
	:typed_entities — when true, entities items are {name, type} objects with a
type enum (an extension beyond Hindsight) instead of bare strings. Default false (parity).


  


        

      


  

    
Foresight.Recall.FusionConfig 
    



      
Resolves the option list handed to Foresight.Recall.RRF.fuse/2.
Calibrated fusion is driven by the global :recall_fusion app
config, and those parameters can also be learned PER BANK, so this resolves two
layers: the global config, then a bank's config_overrides["recall_fusion"] on top.
Bank overrides arrive from JSONB, so mode and normalization come back as strings and are
coerced to atoms against a closed allowlist — an unrecognised value is ignored rather
than crashing recall or silently selecting a different fusion mode.
A bank with no override must resolve to exactly what the global layer alone produces;
learned weights are opt-in per bank and absent means unchanged.

      


      
        Summary


  
    Functions
  


    
      
        fusion_modes()

      


        Fusion modes a bank override may name.



    


    
      
        resolve(global, bank \\ nil)

      


        Resolve fusion opts from the global layer with an optional per-bank layer on top.



    





      


      
        Functions


        


  
    
      
    
    
      fusion_modes()



        
          
        

    

  


  

Fusion modes a bank override may name.

  



    

  
    
      
    
    
      resolve(global, bank \\ nil)



        
          
        

    

  


  

      

          @spec resolve(term(), term()) :: keyword()


      


Resolve fusion opts from the global layer with an optional per-bank layer on top.
global is the :recall_fusion app config (keyword list or map). bank is a bank's
config_overrides["recall_fusion"] map, or nil.

  


        

      


  

    
Foresight.Recall.QueryAnalyzer 
    



      
Extracts a temporal constraint (a %{from: DateTime, to: DateTime} day/period range)
from a natural-language query.
Native port of Hindsight's DateparserQueryAnalyzer._extract_period
(query_analyzer.py:175-294): multilingual period expressions in EN/ES/IT/FR/DE
(yesterday, today, "a few weeks ago", last week/month/year/weekend, "June 2024")
plus explicit ISO dates. This is the always-available layer.
The 200+ language single-date tail (incl. Greek) is handled by the Python
dateparser layer which falls back to this module when unavailable.

      


      
        Summary


  
    Functions
  


    
      
        analyze(query, reference, opts \\ [])

      


        Returns a %{from: DateTime, to: DateTime} range for the first temporal period
found in query, resolved against reference (a DateTime), or nil.



    





      


      
        Functions


        


    

  
    
      
    
    
      analyze(query, reference, opts \\ [])



        
          
        

    

  


  

      

          @spec analyze(String.t(), DateTime.t(), keyword()) ::
  %{from: DateTime.t(), to: DateTime.t()} | nil


      


Returns a %{from: DateTime, to: DateTime} range for the first temporal period
found in query, resolved against reference (a DateTime), or nil.

  


        

      


  

    
Foresight.Recall.RRF 
    



      
Rank/score fusion across recall arms. Three modes, selected by
:fusion:
	:rrf (DEFAULT) — classic reciprocal-rank fusion: score = Σ 1/(k+rank). Uses
rank only, so it is robust but blind to the gap between rank 1 and rank 2 and
to each arm's score magnitude.
	:normalized — per-arm normalized native scores (min-max or z-score), summed with
optional per-arm :weights, times an explicit multi-arm convergence bonus. Captures
within-arm magnitude and makes arms comparable — beating RRF's rank-only view.
	:hybrid — rrf_score + :hybrid_alpha * normalized_score, times the convergence
bonus. Keeps RRF's robustness and adds calibrated magnitude.

The convergence bonus (:convergence_bonus β, default 0.1) makes multi-arm agreement an
explicit score term (1 + β·(arms-1)), not just a tiebreak. Per-arm :weights (default
1.0 each) are the surface a learned per-bank tuner (Foresight.Evals.Labeling.FusionTuner) optimizes. :rrf output is
byte-for-byte the behaviour from before calibrated fusion: no extra fields, same ordering.

      


      
        Summary


  
    Functions
  


    
      
        fuse(strategy_results, opts \\ [])

      


    





      


      
        Functions


        


    

  
    
      
    
    
      fuse(strategy_results, opts \\ [])



        
          
        

    

  


  

      

          @spec fuse(
  map(),
  keyword()
) :: [map()]


      



  


        

      


  

    
Foresight.Recall.RerankWindow 
    



      
Sizes the rerank prefilter shortlist — how many fused candidates are handed to the
(expensive) cross-encoder before the final selection.
Parity with Hindsight's rerank_limit = thinking_budget * 2 (memory_engine.py:3294):
rerank the top 2× the resolved recall budget. An explicit recall_rerank_window
override wins.
Deliberately NOT a function of the answer's max_tokens: Hindsight token-filters
AFTER reranking (its step 5.5), so shrinking this shortlist by the answer cap would
starve the cross-encoder the same way the pre-seed recall was starved before.

      


      
        Summary


  
    Functions
  


    
      
        size(params, recall_budget)

      


        Shortlist size for params given the already-resolved recall_budget.



    





      


      
        Functions


        


  
    
      
    
    
      size(params, recall_budget)



        
          
        

    

  


  

      

          @spec size(map(), non_neg_integer()) :: non_neg_integer()


      


Shortlist size for params given the already-resolved recall_budget.
Returns an explicit recall_rerank_window override when present and positive
(string- or number-typed, matching the recall scalar convention), otherwise
recall_budget * 2.

  


        

      


  

    
Foresight.Recall.SemanticFloor 
    



      
Resolves the cosine-similarity floor the semantic arm applies before it hands
candidates to fusion. A unit scoring below the floor against the query embedding
is never a semantic candidate, whatever the recall budget.
The floor is the per-bank config field recall_semantic_floor (default
0.3). It is model-dependent: BAAI/bge-small-en-v1.5 scores unrelated
text at roughly 0.33–0.36 cosine and related text at 0.55–0.78, so on that
model the default admits nearly the whole bank and leaves the reranker to do
the work, while ~0.45 already sheds off-topic candidates. Measure on your own
corpus before raising it: a floor above the model's related-text band empties
the semantic arm.

      


      
        Summary


  
    Functions
  


    
      
        default()

      


        The floor used when the bank sets none: 0.3.



    


    
      
        value(params)

      


        Floor for params: the bank's recall_semantic_floor when it is a number (or a
numeric string, matching the recall scalar convention) in [0.0, 1.0], otherwise
default/0.



    





      


      
        Functions


        


  
    
      
    
    
      default()



        
          
        

    

  


  

      

          @spec default() :: float()


      


The floor used when the bank sets none: 0.3.

  



  
    
      
    
    
      value(params)



        
          
        

    

  


  

      

          @spec value(map()) :: float()


      


Floor for params: the bank's recall_semantic_floor when it is a number (or a
numeric string, matching the recall scalar convention) in [0.0, 1.0], otherwise
default/0.

  


        

      


  

    
Foresight.Reflect.CitationSelection 
    



      
Filter the LLM's declared citations (from the terminal done tool's args) down
to those that were actually retrieved during the reflect loop.
The agentic path previously cited EVERY retrieved id (process-dict accumulation)
— over-citation. With the terminal done tool (llm_core terminal_tool), the
model declares which ids it actually used; we keep only the intersection with
what was retrieved. This drops both over-citation (retrieved but not cited) and
hallucinated citations (cited but never retrieved), mirroring Hindsight's
done-tool id filter.

      


      
        Summary


  
    Types
  


    
      
        retrieved()

      


        Retrieved grounding ids, per tier (string ids).



    





  
    Functions
  


    
      
        select(terminal_args, retrieved)

      


        Select the cited ids per tier, keeping only ids present in retrieved.



    





      


      
        Types


        


  
    
      
    
    
      retrieved()



        
          
        

    

  


  

      

          @type retrieved() :: %{
  memory: [String.t()],
  observation: [String.t()],
  mental_model: [String.t()]
}


      


Retrieved grounding ids, per tier (string ids).

  


        

      

      
        Functions


        


  
    
      
    
    
      select(terminal_args, retrieved)



        
          
        

    

  


  

      

          @spec select(map(), retrieved()) :: retrieved()


      


Select the cited ids per tier, keeping only ids present in retrieved.
terminal_args is the raw done tool arguments (string keys
"memory_ids" / "observation_ids" / "mental_model_ids"). Results preserve
the retrieved order (deterministic, aligns with based_on).

  


        

      


  

    
Foresight.Reflect.Disposition 
    



      
Render a bank's disposition traits into behavioural prose for the reflect prompt.
Faithful port of Hindsight's engine/search/think_utils.py
build_disposition_description + describe_trait_level, activating the stored
disposition_skepticism / disposition_literalism / disposition_empathy fields that
were otherwise inert.
Traits are levels 1-5 (1=trusting/flexible/detached, 5=skeptical/literal/empathetic).
Deviation from Hindsight (intentional): an absent disposition renders "" rather than
Hindsight's always-present 3/3/3 default, so banks that set no disposition keep a clean
prompt. Once ANY trait is present, all three render — a missing one defaults to moderate
(level 3), matching Hindsight's .get(value, desc[3]).

      


      
        Summary


  
    Functions
  


    
      
        describe(disposition)

      


        Prose describing the disposition, or "" when none is set.



    





      


      
        Functions


        


  
    
      
    
    
      describe(disposition)



        
          
        

    

  


  

      

          @spec describe(map() | nil) :: String.t()


      


Prose describing the disposition, or "" when none is set.

  


        

      


  

    
Foresight.Reflect.EntailmentGate 
    



      
Backend-agnostic grounding (entailment) gate for reflect answers. Splits a reflect answer into
clauses, asks the configured EntailmentVerifier whether the cited-memory text
entails each, and applies the pass/fail policy — returning the unsupported clauses so
the agentic loop can re-enter targeting exactly what wasn't grounded.
This module owns the clause split and the policy; the verifier owns only the
per-clause judgement. Opts:
	:entailment_verifier — verifier module (default EntailmentVerifiers.Noop, i.e.
off). All other opts pass through to the verifier (:llm, :provider, …).
	:entailment_min_supported — fraction of clauses that must be supported to pass
(default 1.0 — every clause must be grounded).

Safe by construction: a blank answer passes (nothing to verify), and a verifier that
returns a malformed result is treated as all-supported so a broken gate never blocks
an answer.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    





  
    Functions
  


    
      
        check(answer, evidence, opts \\ [])

      


        Check that answer's clauses are entailed by evidence (cited-memory text).



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  passed?: boolean(),
  clauses: [String.t()],
  verdicts: [Foresight.Reflect.EntailmentVerifier.verdict()],
  unsupported_clauses: [String.t()]
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      check(answer, evidence, opts \\ [])



        
          
        

    

  


  

      

          @spec check(String.t(), [String.t()], keyword()) :: result()


      


Check that answer's clauses are entailed by evidence (cited-memory text).

  


        

      


  

    
Foresight.Reflect.EntailmentVerifier behaviour
    



      
Seam for the reflect grounding/entailment gate: given the clauses of a reflect answer and
the text of its cited memories (evidence), return a per-clause verdict on whether the
evidence entails the clause.
Pluggable so the substrate is a deployment/hardware choice, not a hardcode — selected
via the engine :entailment_verifier config, the same pattern as :embedder /
:reranker / :entity_extractor. Implementations:
	EntailmentVerifiers.Noop — the DEFAULT: verification off, every clause passes.
Zero cost/latency unless opted in (mirrors entity_semantic_recall defaulting
false), so the gate never changes behaviour or the honest baseline until enabled.
	EntailmentVerifiers.LLMJudge — one structured LLM call over the existing routing.
	EntailmentVerifiers.Bumblebee — a dedicated NLI cross-encoder (calibrated
entail/neutral/contradict); the independent signal, for hosts with the headroom.

A verdict's score is the implementation's confidence in [0.0, 1.0] (the entailment
probability for NLI; 1.0/0.0 for boolean judges). The gate — not the verifier — owns
the clause split and the pass/fail policy.

      


      
        Summary


  
    Types
  


    
      
        verdict()

      


    





  
    Callbacks
  


    
      
        verify(clauses, evidence, opts)

      


        Return one verdict per clause. evidence is the cited memories' text. Implementations
MUST return exactly one verdict per input clause, in order, and MUST degrade safely
(an unavailable model/LLM is not an exception — return supported?: true so a broken
verifier never blocks an answer, faithful to the pipeline's LlmCore isolation).



    





      


      
        Types


        


  
    
      
    
    
      verdict()



        
          
        

    

  


  

      

          @type verdict() :: %{clause: String.t(), supported?: boolean(), score: float()}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      verify(clauses, evidence, opts)



        
          
        

    

  


  

      

          @callback verify(clauses :: [String.t()], evidence :: [String.t()], opts :: keyword()) ::
  [verdict()]


      


Return one verdict per clause. evidence is the cited memories' text. Implementations
MUST return exactly one verdict per input clause, in order, and MUST degrade safely
(an unavailable model/LLM is not an exception — return supported?: true so a broken
verifier never blocks an answer, faithful to the pipeline's LlmCore isolation).

  


        

      


  

    
Foresight.Reflect.EntailmentVerifiers.Bumblebee 
    



      
NLI entailment verifier. Scores each (evidence, clause) pair with a
dedicated MNLI cross-encoder — a calibrated, independent entailment signal, the
strongest of the three verifier backends, for hosts with the ML headroom (e.g. DGX).
A clause is supported iff its MAX entailment probability over the cited evidence clears
:entailment_nli_threshold (default 0.5). A clause with no cited evidence is
unsupported (nothing can entail it).
The Nx.Serving call is isolated behind a scorer so the aggregation/threshold logic is
pure and unit-testable; the real model (Foresight.ML.EntailmentServing, a
Bumblebee.Text.text_classification NLI serving) runs only under the :ml lane. Faithful
to the pipeline's ML isolation, an absent/unavailable/erroring serving degrades to
all-supported — a broken verifier never blocks a reflect answer.
Scorer contract: fn [{premise, hypothesis}, ...] -> [entailment_prob_float], one prob
per pair, in order.

      




  

    
Foresight.Reflect.EntailmentVerifiers.LLMJudge 
    



      
LLM-judge entailment verifier. One structured call over the existing LLM
routing decides, for each answer clause, whether the cited-memory text supports it — no
new model or serving. Reuses the complete_json_schema/4 seam.
Faithful to the pipeline's LlmCore isolation, it DEGRADES to all-supported when the LLM
is absent/incapable, on any error, timeout, or malformed result: a broken verifier must
never block a reflect answer. Likewise a clause the model omits defaults to supported.

      




  

    
Foresight.Reflect.EntailmentVerifiers.Noop 
    



      
Default entailment verifier: verification OFF. Every clause is reported supported, so
the grounding gate is inert until a real verifier is configured — no new cost, latency, or
change to the honest baseline unless explicitly opted in.

      




  

    
Foresight.Reflect.Expand 
    



      
The agentic reflect expand tool: drill previously retrieved memories up the
hierarchy. "chunk" (the default) returns each memory with its provenance and
the neighbouring memories of the same document, the surrounding context a
truncated fact is missing; "document" returns the owning document's title and
text. The id list is model-controlled, so it is de-duplicated, filtered to valid
ids and capped before any query runs. cited_ids/1 lists every memory id an
expansion put in front of the model, for grounding.

      


      
        Summary


  
    Functions
  


    
      
        cited_ids(expanded)

      


        Every memory id an expansion surfaced: the expanded units and their neighbours.



    


    
      
        depth(arg1)

      


        Normalise the tool's depth argument; anything but "document" is "chunk".



    


    
      
        expand(repo, bank_id, ids, depth, repo_opts)

      


        Expand ids within bank_id. Must run inside the caller's tenant scope;
repo_opts carries the tenant prefix.



    


    
      
        max_ids()

      


        Upper bound on memory ids expanded per call.



    


    
      
        normalize_ids(ids)

      


        Unique, well-formed memory ids, at most max_ids/0 of them, in request order.



    





      


      
        Functions


        


  
    
      
    
    
      cited_ids(expanded)



        
          
        

    

  


  

      

          @spec cited_ids([map()]) :: [String.t()]


      


Every memory id an expansion surfaced: the expanded units and their neighbours.

  



  
    
      
    
    
      depth(arg1)



        
          
        

    

  


  

      

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


      


Normalise the tool's depth argument; anything but "document" is "chunk".

  



  
    
      
    
    
      expand(repo, bank_id, ids, depth, repo_opts)



        
          
        

    

  


  

      

          @spec expand(module(), String.t(), term(), String.t(), keyword()) :: [map()]


      


Expand ids within bank_id. Must run inside the caller's tenant scope;
repo_opts carries the tenant prefix.

  



  
    
      
    
    
      max_ids()



        
          
        

    

  


  

      

          @spec max_ids() :: pos_integer()


      


Upper bound on memory ids expanded per call.

  



  
    
      
    
    
      normalize_ids(ids)



        
          
        

    

  


  

      

          @spec normalize_ids(term()) :: [String.t()]


      


Unique, well-formed memory ids, at most max_ids/0 of them, in request order.

  


        

      


  

    
Foresight.Reflect.LoopOptions 
    



      
Guards the options reflect hands to LlmCore.Agent.Loop.
Reflect accumulates grounding (cited ids, tool calls, token usage) in the calling
process's dictionary while the loop runs its iteration pipeline synchronously in
that same process. An asynchronous pipeline would run the stages elsewhere and
silently lose every grounding write, so that configuration is refused up front.

      


      
        Summary


  
    Functions
  


    
      
        assert_sync!(pipeline_opts)

      


        Raise unless the pipeline runs synchronously (the default).



    


    
      
        with_pipeline_opts(loop_opts, pipeline_opts)

      


        Attach caller-supplied pipeline options to the loop options, refusing async ones.



    





      


      
        Functions


        


  
    
      
    
    
      assert_sync!(pipeline_opts)



        
          
        

    

  


  

      

          @spec assert_sync!(keyword()) :: :ok


      


Raise unless the pipeline runs synchronously (the default).

  



  
    
      
    
    
      with_pipeline_opts(loop_opts, pipeline_opts)



        
          
        

    

  


  

      

          @spec with_pipeline_opts(
  keyword(),
  keyword() | nil
) :: keyword()


      


Attach caller-supplied pipeline options to the loop options, refusing async ones.

  


        

      


  

    
Foresight.Reflect.MentalModelRanking 
    



      
Lexical relevance ranking + limit for the reflect search_mental_models tool
.
The fallback behind Foresight.Reflect.MentalModels.rank/8: used when the query
is blank, the bank's embedding profile cannot be resolved, or the query cannot be
embedded. Ranks by query token overlap over title+original_text and takes the
top limit; a blank query preserves input order (already external_id-ordered),
and ties are stable.

      


      
        Summary


  
    Functions
  


    
      
        rank(mental_models, query, limit)

      


        Rank mental_models by lexical relevance to query, returning the top limit.



    





      


      
        Functions


        


  
    
      
    
    
      rank(mental_models, query, limit)



        
          
        

    

  


  

      

          @spec rank([map()], String.t() | nil, non_neg_integer()) :: [map()]


      


Rank mental_models by lexical relevance to query, returning the top limit.
Each item may be any struct/map exposing :title and :original_text (atom or
string keys). A blank/nil query preserves input order; equal-relevance ties keep
input order (stable sort).

  


        

      


  

    
Foresight.Reflect.MentalModels 
    



      
Mental models for reflect, at parity with Hindsight: ranked by embedding
similarity to the query, capped, and reported with a per-model staleness verdict.
Mental models are documents (metadata.document_type = "mental_model"). Their
embeddings live in mental_model_embeddings and are kept current lazily: before a
search the models whose content, dimension or model no longer match their stored
row are re-embedded under the bank's embedding profile, so curated models that
predate this table get indexed on first use and a profile change re-indexes them.
A model is stale when a memory in its scope was written after
last_refreshed_at. The scope is the model's tags under trigger.tags_match
(any | all | any_strict | all_strict, the recall semantics; the
non-strict modes also admit untagged memories) and trigger.fact_types when set.
An untagged model is global and any new memory makes it stale. A model never
refreshed is stale by definition.

      


      
        Summary


  
    Types
  


    
      
        staleness()

      


    





  
    Functions
  


    
      
        ensure_embeddings(repo, bank_id, documents, profile, embedder, repo_opts)

      


        Embed (or re-embed) every model whose stored embedding is missing or outdated.



    


    
      
        entry(document, relevance, arg)

      


        The tool/result entry for one ranked model.



    


    
      
        rank(repo, bank_id, documents, query, limit, profile, embedder, repo_opts)

      


        Order documents by cosine similarity of their stored embedding to query, most
similar first, models without a comparable embedding last. Falls back to lexical
ranking when the query is blank, the profile is unknown or the query cannot be
embedded. Returns {document, relevance | nil} pairs, at most limit.



    


    
      
        search(repo, bank_id, documents, query, limit, opts)

      


        Rank documents for query, embed the stragglers first, and return at most
limit tool entries (Hindsight's tool_search_mental_models shape plus the
title/text keys older callers read). Without a usable profile or query the
lexical ranking stands in, with relevance absent.



    


    
      
        stale?(repo, bank_id, document, repo_opts)

      


        Whether new in-scope memories arrived since the model's last refresh, with the reason.



    





      


      
        Types


        


  
    
      
    
    
      staleness()



        
          
        

    

  


  

      

          @type staleness() :: {boolean(), String.t() | nil}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      ensure_embeddings(repo, bank_id, documents, profile, embedder, repo_opts)



        
          
        

    

  


  

      

          @spec ensure_embeddings(module(), String.t(), [struct()], map(), module(), keyword()) ::
  :ok


      


Embed (or re-embed) every model whose stored embedding is missing or outdated.

  



  
    
      
    
    
      entry(document, relevance, arg)



        
          
        

    

  


  

      

          @spec entry(struct(), float() | nil, staleness()) :: map()


      


The tool/result entry for one ranked model.

  



  
    
      
    
    
      rank(repo, bank_id, documents, query, limit, profile, embedder, repo_opts)



        
          
        

    

  


  

      

          @spec rank(
  module(),
  String.t(),
  [struct()],
  String.t(),
  pos_integer(),
  map() | nil,
  module() | nil,
  keyword()
) :: [{struct(), float() | nil}]


      


Order documents by cosine similarity of their stored embedding to query, most
similar first, models without a comparable embedding last. Falls back to lexical
ranking when the query is blank, the profile is unknown or the query cannot be
embedded. Returns {document, relevance | nil} pairs, at most limit.

  



  
    
      
    
    
      search(repo, bank_id, documents, query, limit, opts)



        
          
        

    

  


  

      

          @spec search(module(), String.t(), [struct()], String.t(), pos_integer(), keyword()) ::
  [map()]


      


Rank documents for query, embed the stragglers first, and return at most
limit tool entries (Hindsight's tool_search_mental_models shape plus the
title/text keys older callers read). Without a usable profile or query the
lexical ranking stands in, with relevance absent.

  



  
    
      
    
    
      stale?(repo, bank_id, document, repo_opts)



        
          
        

    

  


  

      

          @spec stale?(module(), String.t(), struct(), keyword()) :: staleness()


      


Whether new in-scope memories arrived since the model's last refresh, with the reason.

  


        

      


  

    
Foresight.Rerankers.Passage 
    



      
Builds the text a cross-encoder reranker scores for a candidate.
Faithful port of Hindsight's CrossEncoderReranker.rerank doc_text assembly
(engine/search/reranking.py lines 188-210): layer context and date onto the
content so the reranker has temporal + contextual signal, not bare text.
text                                   → "walked the dog"
context: "diary"                       → "diary: walked the dog"
occurred_start: 2022-06-05             → "[Date: June 05, 2022 (2022-06-05)] diary: walked the dog"
Each layer is added only when present; the date (from occurred_start) wraps
the whole thing including context, exactly as the reference does.

      


      
        Summary


  
    Functions
  


    
      
        build(candidate)

      


        Assemble the reranker passage for a recall-response candidate map.



    





      


      
        Functions


        


  
    
      
    
    
      build(candidate)



        
          
        

    

  


  

      

          @spec build(map()) :: String.t()


      


Assemble the reranker passage for a recall-response candidate map.

  


        

      


  

    
Foresight.Retain.FactExtraction 
    



      
Retain-time atomic fact extraction — the keystone that gives reflect
something structured to aggregate over.
Faithful port of Hindsight's engine/retain/fact_extraction.py: each incoming
retain item (a chat session, document, or paragraph) is decomposed by an LLM
into a LIST of atomic facts, one input to N discrete memory units. Whole-session
blobs cannot be aggregated across sessions (the buried "took course X" / "spent
€40" facts never individuate, so cross-session counts and temporal ordering are
unanswerable); atomizing them restores the material that recall ranks,
consolidation merges into observations, and reflect sums.
Each produced fact-item INHERITS the parent's provenance and — critically — its
mentioned_at (the session date), so every atomic fact carries the timestamp
reflect's per-entry temporal arithmetic depends on. Extraction OVERRIDES only
content (the assembled fact text), type (world/experience), and the
occurred_* dates for datable events.
Extraction is gated: it runs only when a mode is configured AND an
extraction-capable LLM is available. It degrades to passthrough (the original
item, i.e. today's blob behaviour) on any LLM error, timeout, or empty result —
extraction never fails a retain. This mirrors the LlmCore isolation the rest of
the pipeline relies on.

      


      
        Summary


  
    Types
  


    
      
        stats()

      


        Per-call accounting of how extraction degraded. fallback_items counts items stored
as their raw text because extraction ERRORED (LLM error, timeout, or a response that
was not a facts list); empty_items counts items stored raw because extraction ran
and found no facts. Both are 0 when extraction is disabled.



    





  
    Functions
  


    
      
        enabled?(opts)

      


        True when mode and llm would drive real extraction (used by callers to log/branch).



    


    
      
        extract(items, opts)

      


        Like maybe_extract/2, returning {items, stats}. Retain surfaces the stats on its
result so a caller can tell a degraded retain from a clean one without attaching to
the [:foresight, :retain, :extraction_fallback] telemetry event.



    


    
      
        maybe_extract(items, opts)

      


        Expand items into atomic fact-items, or return them unchanged (passthrough).



    





      


      
        Types


        


  
    
      
    
    
      stats()



        
          
        

    

  


  

      

          @type stats() :: %{
  enabled: boolean(),
  mode: String.t() | nil,
  fallback_items: non_neg_integer(),
  empty_items: non_neg_integer()
}


      


Per-call accounting of how extraction degraded. fallback_items counts items stored
as their raw text because extraction ERRORED (LLM error, timeout, or a response that
was not a facts list); empty_items counts items stored raw because extraction ran
and found no facts. Both are 0 when extraction is disabled.

  


        

      

      
        Functions


        


  
    
      
    
    
      enabled?(opts)



        
          
        

    

  


  

      

          @spec enabled?(keyword()) :: boolean()


      


True when mode and llm would drive real extraction (used by callers to log/branch).

  



  
    
      
    
    
      extract(items, opts)



        
          
        

    

  


  

      

          @spec extract(
  [map()],
  keyword()
) :: {[map()], stats()}


      


Like maybe_extract/2, returning {items, stats}. Retain surfaces the stats on its
result so a caller can tell a degraded retain from a clean one without attaching to
the [:foresight, :retain, :extraction_fallback] telemetry event.

  



  
    
      
    
    
      maybe_extract(items, opts)



        
          
        

    

  


  

      

          @spec maybe_extract(
  [map()],
  keyword()
) :: [map()]


      


Expand items into atomic fact-items, or return them unchanged (passthrough).
Opts:
	:mode — "concise" | "verbatim" | "custom" | nil/"none" (nil/"none" disables)

	:llm — the Foresight.LLM implementation module (needs complete_json_schema/4)
	:mission — optional extraction mission steering what is worth keeping
	:custom_instructions — guidelines body for "custom" mode
	:chunk_size — characters per extraction chunk (default 3000)
	:deadline_ms — wall-clock budget for the whole call. Once it has elapsed,
every item (and every chunk) not yet started is stored as-is and counted in
fallback_items, with the fallback telemetry reason :deadline. A chunk
already in flight finishes (or hits the LLM timeout). nil (default) is no deadline.
	:max_concurrency — chunks of one item extracted concurrently, in order
(default 1, i.e. sequential). Wall time then scales with the slowest chunk
rather than the sum. Usage recorded by the LLM inside the concurrent calls is
folded back into the caller's ledger.
	:provider / :provider_opts / :sleep_ms — passed through to the LLM


  


        

      


  

    
Foresight.Schemas.LabeledPair 
    



      
Graded relevance label for a (query, candidate memory) pair — the
training/eval substrate for learned per-bank fusion weights.
Each row is one source's grade for one pair. Candidates are keyed on memory_ref,
the stable corpus id (metadata["eval_id"]), NOT the ephemeral memory_units.id UUID,
so a human-graded gold set survives corpus reloads instead of being re-labelled each run.
Cohen's weighted kappa is computed by joining a REFERENCE source (:human or :agent)
against source: :llm on {query_ref, memory_ref} where split == :calibration. The
:test split is the held-out reference set the judge never sees; :train is the bulk
LLM-labelled set the fusion tuner ascends against.
Currently, the shipped reference set for both labeling lanes is :agent, not :human —
no person has graded a pair yet. Pipeline.calibration_report/2 always reports which
reference source it scored against, and refuses to pick silently when both are present.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        changeset(labeled_pair, attrs)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Foresight.Schemas.LabeledPair{
  __meta__: term(),
  bank: term(),
  bank_id: term(),
  grade: term(),
  id: term(),
  inserted_at: term(),
  judge_model: term(),
  memory_ref: term(),
  query_ref: term(),
  query_text: term(),
  source: term(),
  split: term(),
  updated_at: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      changeset(labeled_pair, attrs)



        
          
        

    

  


  

      

          @spec changeset(t(), map()) :: Ecto.Changeset.t()


      



  


        

      


  

    
Foresight.Schemas.MemoryLink 
    



      
A directed edge in the memory graph: from_unit_id -> to_unit_id
with a link_type and weight, scoped to a bank.
Retain currently populates semantic (pgvector kNN, weight = cosine similarity) and temporal
(event-time proximity, weight = time-decay) edges. caused_by and
entity are valid link types but not yet written.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        changeset(link, attrs)

      


    


    
      
        link_types()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Foresight.Schemas.MemoryLink{
  __meta__: term(),
  bank_id: term(),
  entity_id: term(),
  from_unit_id: term(),
  id: term(),
  inserted_at: term(),
  link_type: term(),
  to_unit_id: term(),
  updated_at: term(),
  weight: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      changeset(link, attrs)



        
          
        

    

  


  


  



  
    
      
    
    
      link_types()



        
          
        

    

  


  

      

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


      



  


        

      


  

    
Foresight.Schemas.MemoryUnit 
    



      
The stored unit of memory: a fact, item, or observation belonging to a bank.
Internal to the storage layer — embedders interact with units through the
public API and the backend, not this schema directly.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        changeset(memory_unit, attrs)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Foresight.Schemas.MemoryUnit{
  __meta__: term(),
  bank: term(),
  bank_id: term(),
  consolidated_at: term(),
  consolidation_failed_at: term(),
  content: term(),
  context: term(),
  document_ref: term(),
  embedded_by: term(),
  embedded_dim: term(),
  embedding_1024: term(),
  embedding_1536: term(),
  embedding_3072: term(),
  embedding_384: term(),
  fact_type: term(),
  id: term(),
  inserted_at: term(),
  mentioned_at: term(),
  metadata: term(),
  observation_scopes: term(),
  occurred_at: term(),
  occurred_end: term(),
  occurred_start: term(),
  proof_count: term(),
  source_location: term(),
  source_memory_ids: term(),
  superseded_at: term(),
  tags: term(),
  text_signals: term(),
  updated_at: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      changeset(memory_unit, attrs)



        
          
        

    

  


  

      

          @spec changeset(t(), map()) :: Ecto.Changeset.t()


      



  


        

      


  

    
Foresight.Storage.Consolidation 
    



      
Consolidation orchestration. Phase A (pool existing observations, run the LLM
merge, embed results) runs OUTSIDE the DB transaction; Phase B applies the
prepared writes, stamps sources, and refreshes mental models INSIDE one
transaction. This keeps slow LLM/embedding IO off the tenant DB connection
(the reflect txn-across-LLM pool-timeout class of bug).
Faithful port of Hindsight's consolidator.py batching:
	Chunked merging — each scope's pending facts are split into consolidation_llm_batch_size
chunks and merged one chunk per LLM call, instead of cramming the whole scope
into a single oversized prompt. Chunks are processed sequentially and each
commits before the next, so a create from an earlier chunk is re-pooled as an
existing observation for later chunks (consolidator.py:360-364).
	Draining — a drain loop keeps fetching and processing pending groups until none
remain (consolidator.py:324 while True), so tail facts beyond the first
fetch slice still become observations.
	Bisection and quarantine — on an LLM merge failure a sub-batch is bisected down to size 1; a
single fact that still fails is quarantined via consolidation_failed_at
(consolidator.py:382-513), so the rest of a batch still consolidates and a
poison fact is not retried forever.

The Phase-A-outside-txn / Phase-B-inside-txn discipline is preserved at CHUNK
granularity: each chunk's LLM/embed work happens outside the txn, and only that
chunk's writes run inside a (per-chunk) transaction — mirroring Hindsight's
per-batch commits for crash recovery.

      


      
        Summary


  
    Functions
  


    
      
        consolidate(ctx, payload, opts)

      


    


    
      
        consolidate(ctx, payload, opts, callbacks)

      


    





      


      
        Functions


        


  
    
      
    
    
      consolidate(ctx, payload, opts)



        
          
        

    

  


  


  



  
    
      
    
    
      consolidate(ctx, payload, opts, callbacks)



        
          
        

    

  


  


  


        

      


  

    
Foresight.Storage.ConsolidationPersistence 
    



      
Consolidation persistence: an Elixir port of Hindsight's
engine/consolidation/consolidator.py. Turns raw world/experience facts
into consolidated observation memory units via an LLM creates/updates/
deletes merge contract (Foresight.Prompts.Consolidation.V1).
The LLM call and embedding happen OUTSIDE the DB transaction (see
prepare_scope/7); only the resulting writes run inside it (apply_prepared!/4)
— mirroring the retain path's txn discipline and avoiding the reflect
txn-across-LLM pool-timeout class of bug.

      


      
        Summary


  
    Functions
  


    
      
        apply_prepared!(repo, bank, prepared, repo_opts)

      


        Apply a prepared scope plan (DELETE → UPDATE → CREATE), stamp the scope's
source facts consolidated_at, and return the observations written
(creates + updates) for downstream mental-model refresh.



    


    
      
        capacity_note(remaining, cap, fact_count)

      


        Hindsight's observation capacity note (consolidator.py:1520-1536): when a scope is
at or near max_observations_per_scope, tell the merge model so it prefers UPDATE
over CREATE. nil when no cap is configured or the scope has ample room.



    


    
      
        consolidation_groups(repo, bank_id, payload, repo_opts \\ [])

      


        Group unconsolidated facts by scope. Only facts with consolidated_at IS NULL
AND consolidation_failed_at IS NULL are eligible (mirrors Hindsight's pending
filter — consolidator.py:290-293,339-341 — so a poison fact quarantined by the
bisection path is never retried forever; without the failed-at guard the stub
reprocessed every fact on every run).



    


    
      
        llm_batch_size(bank)

      


        Resolve the per-scope LLM batch size (facts per merge call). Bank config
override wins, else the engine default, else Hindsight's default of 8
(consolidator.py:257, config.py:604). Foresight previously sent an entire
scope in one call — this bounds each merge call for JSON reliability.



    


    
      
        lock_scope(repo, bank_id, scope_key, repo_opts)

      


        Serialise every writer of one consolidation scope (sync and Oban runs alike).
The transaction-scoped advisory lock is released at commit or rollback, so an
overlapping run waits, then sees committed state. Hindsight holds a per-scope
lock around the same window (consolidator.py _resolve_write_scopes).



    


    
      
        max_attempts(bank)

      


        How many times to retry a failing LLM merge for a batch BEFORE the orchestration
bisects it. Mirror of Hindsight consolidation_max_attempts (default 3,
consolidator.py:1286). Bank override wins, else engine config, else 3.



    


    
      
        normalize_observation_scopes(item)

      


    


    
      
        observation_fingerprint(observations)

      


        Identity + version of the pooled observations a merge plan was built against.



    


    
      
        pending_unit_ids(repo, unit_ids, repo_opts)

      


        The subset of unit_ids still pending consolidation, locked FOR UPDATE for the
rest of the transaction. A chunk whose facts a concurrent run already stamped
must not be applied again.



    


    
      
        pool_observations(repo, bank_id, scope_key, repo_opts \\ [])

      


        Pool the existing observations that belong to scope_key so the LLM can merge
against them. Strict scope match (exact tags + observation_scopes) prevents
cross-scope contamination — the Hindsight tags_match="all_strict" guarantee.



    


    
      
        prepare_scope(llm, embedder, bank, scope_key, units, existing_obs, opts, source_facts \\ %{})

      


        Run the LLM merge for one scope and pre-compute embeddings for every resulting
create/update. Returns a prepared plan applied later inside the transaction.



    


    
      
        refresh_mental_model!(repo, bank, scope_key, scope_observations, units, repo_opts, bank_document_record_fun)

      


    


    
      
        requested_scope_keys(payload)

      


    


    
      
        resolve_source_facts(repo, bank_id, source_ids, repo_opts)

      


        Resolve the source facts backing a set of pooled observations so their text +
dates can be serialized into the merge prompt (Hindsight
_build_observations_for_llm). Returns a %{id_string => MemoryUnit} map.



    


    
      
        scope_key_for_item(item)

      


    


    
      
        serialize_observations(observations, source_facts_by_id \\ %{})

      


        Serialize pooled observations for the LLM merge prompt. Mirrors Hindsight's
_build_observations_for_llm (consolidator.py:1190-1226): each observation
carries id, text, proof_count, its temporal range, mentioned_at, and a
source_memories array (the supporting facts' text + dates, resolved from
source_memory_ids via source_facts_by_id). Temporal fields and
source_memories are only emitted when present so the prompt stays lean.



    


    
      
        stamp_consolidated!(repo, unit_ids, repo_opts)

      


        Stamp consolidated_at = now on the given source facts so they are not reprocessed.



    


    
      
        stamp_consolidation_failed!(repo, unit_ids, repo_opts)

      


        Quarantine facts that a size-1 LLM merge could not process. Stamps
consolidation_failed_at = now, excluding them from the pending query
thereafter (Hindsight consolidator.py:509-513). Only reached after bisection
has isolated the poison fact, so the rest of a batch still consolidates.



    





      


      
        Functions


        


  
    
      
    
    
      apply_prepared!(repo, bank, prepared, repo_opts)



        
          
        

    

  


  

Apply a prepared scope plan (DELETE → UPDATE → CREATE), stamp the scope's
source facts consolidated_at, and return the observations written
(creates + updates) for downstream mental-model refresh.

  



  
    
      
    
    
      capacity_note(remaining, cap, fact_count)



        
          
        

    

  


  

Hindsight's observation capacity note (consolidator.py:1520-1536): when a scope is
at or near max_observations_per_scope, tell the merge model so it prefers UPDATE
over CREATE. nil when no cap is configured or the scope has ample room.

  



    

  
    
      
    
    
      consolidation_groups(repo, bank_id, payload, repo_opts \\ [])



        
          
        

    

  


  

Group unconsolidated facts by scope. Only facts with consolidated_at IS NULL
AND consolidation_failed_at IS NULL are eligible (mirrors Hindsight's pending
filter — consolidator.py:290-293,339-341 — so a poison fact quarantined by the
bisection path is never retried forever; without the failed-at guard the stub
reprocessed every fact on every run).

  



  
    
      
    
    
      llm_batch_size(bank)



        
          
        

    

  


  

Resolve the per-scope LLM batch size (facts per merge call). Bank config
override wins, else the engine default, else Hindsight's default of 8
(consolidator.py:257, config.py:604). Foresight previously sent an entire
scope in one call — this bounds each merge call for JSON reliability.

  



  
    
      
    
    
      lock_scope(repo, bank_id, scope_key, repo_opts)



        
          
        

    

  


  

Serialise every writer of one consolidation scope (sync and Oban runs alike).
The transaction-scoped advisory lock is released at commit or rollback, so an
overlapping run waits, then sees committed state. Hindsight holds a per-scope
lock around the same window (consolidator.py _resolve_write_scopes).

  



  
    
      
    
    
      max_attempts(bank)



        
          
        

    

  


  

How many times to retry a failing LLM merge for a batch BEFORE the orchestration
bisects it. Mirror of Hindsight consolidation_max_attempts (default 3,
consolidator.py:1286). Bank override wins, else engine config, else 3.

  



  
    
      
    
    
      normalize_observation_scopes(item)



        
          
        

    

  


  


  



  
    
      
    
    
      observation_fingerprint(observations)



        
          
        

    

  


  

Identity + version of the pooled observations a merge plan was built against.

  



  
    
      
    
    
      pending_unit_ids(repo, unit_ids, repo_opts)



        
          
        

    

  


  

The subset of unit_ids still pending consolidation, locked FOR UPDATE for the
rest of the transaction. A chunk whose facts a concurrent run already stamped
must not be applied again.

  



    

  
    
      
    
    
      pool_observations(repo, bank_id, scope_key, repo_opts \\ [])



        
          
        

    

  


  

Pool the existing observations that belong to scope_key so the LLM can merge
against them. Strict scope match (exact tags + observation_scopes) prevents
cross-scope contamination — the Hindsight tags_match="all_strict" guarantee.

  



    

  
    
      
    
    
      prepare_scope(llm, embedder, bank, scope_key, units, existing_obs, opts, source_facts \\ %{})



        
          
        

    

  


  

Run the LLM merge for one scope and pre-compute embeddings for every resulting
create/update. Returns a prepared plan applied later inside the transaction.
	{:ok, prepared} — the LLM call succeeded (even with empty ops); source
facts for this scope will be stamped consolidated_at.
	{:skip, reason} — the LLM/provider was unavailable; the scope is left
untouched and its facts stay pending (retryable). Degrade-safe: never raises.


  



  
    
      
    
    
      refresh_mental_model!(repo, bank, scope_key, scope_observations, units, repo_opts, bank_document_record_fun)



        
          
        

    

  


  


  



  
    
      
    
    
      requested_scope_keys(payload)



        
          
        

    

  


  


  



  
    
      
    
    
      resolve_source_facts(repo, bank_id, source_ids, repo_opts)



        
          
        

    

  


  

Resolve the source facts backing a set of pooled observations so their text +
dates can be serialized into the merge prompt (Hindsight
_build_observations_for_llm). Returns a %{id_string => MemoryUnit} map.

  



  
    
      
    
    
      scope_key_for_item(item)



        
          
        

    

  


  


  



    

  
    
      
    
    
      serialize_observations(observations, source_facts_by_id \\ %{})



        
          
        

    

  


  

Serialize pooled observations for the LLM merge prompt. Mirrors Hindsight's
_build_observations_for_llm (consolidator.py:1190-1226): each observation
carries id, text, proof_count, its temporal range, mentioned_at, and a
source_memories array (the supporting facts' text + dates, resolved from
source_memory_ids via source_facts_by_id). Temporal fields and
source_memories are only emitted when present so the prompt stays lean.

  



  
    
      
    
    
      stamp_consolidated!(repo, unit_ids, repo_opts)



        
          
        

    

  


  

Stamp consolidated_at = now on the given source facts so they are not reprocessed.

  



  
    
      
    
    
      stamp_consolidation_failed!(repo, unit_ids, repo_opts)



        
          
        

    

  


  

Quarantine facts that a size-1 LLM merge could not process. Stamps
consolidation_failed_at = now, excluding them from the pending query
thereafter (Hindsight consolidator.py:509-513). Only reached after bisection
has isolated the poison fact, so the rest of a batch still consolidates.

  


        

      


  

    
Foresight.Storage.LinkConstruction 
    



      
Retain-time construction of the memory_links graph.
Builds directed unit->unit edges so the recall graph and temporal arms have
real, precomputed structure to expand over — restoring genuine multi-way RRF
fusion instead of recomputing signals per-candidate at query time.
Two link types are built here (mirrors Python Hindsight engine/retain/link_utils.py):
	semantic — pgvector ANN. Each new unit is linked to its top-K most similar
existing units in the same bank and fact_type whose cosine similarity is
at least @semantic_threshold; weight = cosine similarity. Because the new
batch is already committed when this runs, the ANN naturally covers both
new-vs-existing and new-vs-new (sibling) neighbours.
	temporal — each new unit is linked to units whose event time falls within
@temporal_window_hours; weight = max(floor, 1 - Δhours/window), capped at
@max_temporal_links_per_unit strongest per unit.

Not yet built:
	caused_by links via LlmCore.
	entity-typed unit-grain links.

Runs POST-COMMIT (its own reads/writes, outside the retain transaction) so an
ANN error can never poison or roll back the retain, and index probes never hold
write locks. Best-effort: on any failure it logs and yields 0 links.

      


      
        Summary


  
    Functions
  


    
      
        build_links(repo, bank_id, inserted_units, repo_opts)

      


        Build semantic + temporal links for a batch of just-inserted memory units.



    





      


      
        Functions


        


  
    
      
    
    
      build_links(repo, bank_id, inserted_units, repo_opts)



        
          
        

    

  


  

      

          @spec build_links(
  Ecto.Repo.t(),
  String.t(),
  [Foresight.Schemas.MemoryUnit.t()],
  keyword()
) ::
  {:ok, non_neg_integer()}


      


Build semantic + temporal links for a batch of just-inserted memory units.
Returns {:ok, links_created}. Never raises — an internal error is logged and
reported as {:ok, 0} so retain is unaffected.

  


        

      


  

    
Foresight.Text.Sanitize 
    



      
Scrubs model output of characters that break downstream systems.
Removes ASCII control characters other than tab, newline and carriage return
(they break JSON decoding and Postgres's UTF-8 encoding), the DEL character, and
any bytes that are not valid UTF-8. Applied to every text the retain extractor
and the consolidation merge take from a model before it is stored. Port of
Hindsight's sanitize_llm_output (engine/llm_wrapper.py).

      


      
        Summary


  
    Functions
  


    
      
        llm_output(text)

      


    





      


      
        Functions


        


  
    
      
    
    
      llm_output(text)



        
          
        

    

  


  

      

          @spec llm_output(String.t() | nil) :: String.t() | nil


      



  


        

      


  

    
Foresight.Text.SequenceMatcher 
    



      
Faithful port of Python difflib.SequenceMatcher(None, a, b).ratio() — the
Ratcliff-Obershelp similarity Hindsight uses for entity name matching
(engine/entity_resolver.py:664).
ratio/2 returns 2.0 * M / T where M is the total number of matched
characters across the recursively-discovered longest matching blocks and
T = length(a) + length(b). Empty-vs-empty returns 1.0 (difflib's T == 0
special case).
Fidelity scope
CPython's SequenceMatcher has two knobs this port deliberately omits, both
provably inert for the entity-name domain it serves:
	isjunk — Hindsight always passes None, so no element is junk. With
no junk, the DP below already yields maximal contiguous runs, and difflib's
junk-extension loops never fire. Omitting them is exact, not approximate.
	autojunk — difflib treats an element as junk when the second sequence
has more than 200 items and the element occupies >1% of them. Entity names
are far shorter than 200 characters, so autojunk never triggers. This port
does not implement it; feeding it a >200-char b with a hot character would
diverge from difflib, which is out of scope by construction.

Operates on Unicode code points (String.to_charlist/1), matching Python's
per-character iteration over str. Pure and side-effect-free.

      


      
        Summary


  
    Functions
  


    
      
        ratio(a, b)

      


        Ratcliff-Obershelp similarity ratio in [0.0, 1.0], byte-faithful to
difflib.SequenceMatcher(None, a, b).ratio() within the fidelity scope above.



    





      


      
        Functions


        


  
    
      
    
    
      ratio(a, b)



        
          
        

    

  


  

      

          @spec ratio(String.t(), String.t()) :: float()


      


Ratcliff-Obershelp similarity ratio in [0.0, 1.0], byte-faithful to
difflib.SequenceMatcher(None, a, b).ratio() within the fidelity scope above.

  


        

      


  

    
Foresight.Usage 
    



      
Ledger of the chargeable calls made while serving one operation.
Retain and recall open a ledger in the calling process, the LLM adapter and the
remote embedder record every call they make into it, and the operation closes it
and reports the entries on its result under "usage". Each entry names the kind
of call, the provider and model, the token counts the provider reported, the
request id when one was returned, and whether the call succeeded, so a consumer
can attribute cost deterministically and audit it against the provider's own
records.
"usage" is nil when no chargeable call happened: local embedders and the Noop
LLM record nothing, so the default configuration is unchanged.

      


      
        Summary


  
    Types
  


    
      
        entry()

      


    





  
    Functions
  


    
      
        drain()

      


        Close the ledger and return its entries in call order.



    


    
      
        llm_entry(response, role)

      


        Build an LLM entry from an LlmCore.LLM.Response-shaped struct or map.



    


    
      
        llm_error_entry(provider, role)

      


        Build an LLM entry for a call that failed before any usage was reported.



    


    
      
        record(entry)

      


        Record one call. A no-op when no ledger is open, so adapters can always call it.
Missing token counts default to zero; "status" defaults to "ok".



    


    
      
        report(entries)

      


        Summarise entries for a result: token totals over successful calls plus the
calls themselves. nil for an empty ledger.



    


    
      
        start()

      


        Open a fresh ledger in the current process.



    





      


      
        Types


        


  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: %{required(String.t()) => term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      drain()



        
          
        

    

  


  

      

          @spec drain() :: [entry()]


      


Close the ledger and return its entries in call order.

  



  
    
      
    
    
      llm_entry(response, role)



        
          
        

    

  


  

      

          @spec llm_entry(map(), atom() | String.t() | nil) :: entry()


      


Build an LLM entry from an LlmCore.LLM.Response-shaped struct or map.

  



  
    
      
    
    
      llm_error_entry(provider, role)



        
          
        

    

  


  

      

          @spec llm_error_entry(term(), atom() | String.t() | nil) :: entry()


      


Build an LLM entry for a call that failed before any usage was reported.

  



  
    
      
    
    
      record(entry)



        
          
        

    

  


  

      

          @spec record(map()) :: :ok


      


Record one call. A no-op when no ledger is open, so adapters can always call it.
Missing token counts default to zero; "status" defaults to "ok".

  



  
    
      
    
    
      report(entries)



        
          
        

    

  


  

      

          @spec report([entry()]) :: map() | nil


      


Summarise entries for a result: token totals over successful calls plus the
calls themselves. nil for an empty ledger.

  



  
    
      
    
    
      start()



        
          
        

    

  


  

      

          @spec start() :: :ok


      


Open a fresh ledger in the current process.

  


        

      


  

    
Foresight 
    



      
Semantic memory: retain what happened, recall what is relevant, reflect to answer.
This module is the public API. Every function takes a Foresight.Context naming
the tenant, isolation mode and bank, so no call can touch memory without saying
whose memory it is — there is no ambient state and no "current bank".
ctx = %Foresight.Context{tenant_id: "default", mode: :mode_a, bank: "notes"}

Foresight.retain(ctx, %{"items" => [%{"content" => "Maria leads the payments migration."}]})
Foresight.reflect(ctx, %{"query" => "who owns payments?"})
The three verbs
retain/3 is not an insert. It extracts discrete dated facts from what you give
it, embeds them, and links entities into a graph. One paragraph usually becomes
several independently retrievable facts, and it costs an LLM call.
recall/3 retrieves and ranks. It does not interpret. Use it when your own code
decides what the results mean.
reflect/3 answers. A model searches memory itself, in a loop, choosing what to
look for next from what it has already found. Use it when the answer has to be
assembled from several places.
The gap between the last two is large: on the project benchmark, reflect scores
0.833 against a fixed reader's 0.467 over identical memories (McNemar p = 0.001).
Return values
Every function returns {:ok, result} or {:error, %Foresight.Error{}}. The
error struct carries a :reason atom you can match on, so a missing capability
is distinguishable from a bad request without parsing strings:
case Foresight.reflect(ctx, %{"query" => q}) do
  {:ok, answer} -> answer
  {:error, %Foresight.Error{reason: :unavailable}} -> :degraded
  {:error, %Foresight.Error{reason: :invalid_request, detail: d}} -> {:bad, d}
end
Guides
Start with Overview, then Getting started.
How recall works explains the ranking and is worth reading
before tuning anything.

      


      
        Summary


  
    Functions
  


    
      
        add_bank_background(ctx, bank_id, content, opts \\ [])

      


    


    
      
        audit_log_stats(ctx, params \\ %{}, opts \\ [])

      


    


    
      
        bank_profile(ctx, bank_id, opts \\ [])

      


    


    
      
        bank_stats(ctx, bank_id, opts \\ [])

      


    


    
      
        cancel_operation(ctx, operation_id, opts \\ [])

      


    


    
      
        clear_bank_memories(ctx, bank_id, params \\ %{}, opts \\ [])

      


    


    
      
        clear_memory_observations(ctx, bank_id, memory_id, opts \\ [])

      


    


    
      
        clear_observations(ctx, bank_id, opts \\ [])

      


    


    
      
        consolidate(ctx, payload \\ %{}, opts \\ [])

      


        Merge related facts into durable observations.



    


    
      
        create_directive(ctx, bank_id, attrs, opts \\ [])

      


    


    
      
        create_mental_model(ctx, bank_id, attrs, opts \\ [])

      


    


    
      
        create_webhook(ctx, bank_id, attrs, opts \\ [])

      


    


    
      
        delete_bank(ctx, bank_id, opts \\ [])

      


    


    
      
        delete_directive(ctx, bank_id, directive_id, opts \\ [])

      


    


    
      
        delete_document(ctx, bank_id, document_id, opts \\ [])

      


    


    
      
        delete_memory(ctx, bank_id, memory_id, opts \\ [])

      


        Delete one memory unit from bank_id.



    


    
      
        delete_mental_model(ctx, bank_id, mental_model_id, opts \\ [])

      


    


    
      
        delete_webhook(ctx, bank_id, webhook_id, opts \\ [])

      


    


    
      
        entity_graph(ctx, params \\ %{}, opts \\ [])

      


    


    
      
        export_bank_template(ctx, bank_id, opts \\ [])

      


    


    
      
        get_bank_config(ctx, bank_id, opts \\ [])

      


    


    
      
        get_chunk(ctx, chunk_id, opts \\ [])

      


    


    
      
        get_directive(ctx, bank_id, directive_id, opts \\ [])

      


    


    
      
        get_document(ctx, document_id, opts \\ [])

      


    


    
      
        get_entity(ctx, entity_id, opts \\ [])

      


    


    
      
        get_memory(ctx, memory_id, opts \\ [])

      


    


    
      
        get_memory_history(ctx, memory_id, opts \\ [])

      


    


    
      
        get_mental_model(ctx, bank_id, mental_model_id, params \\ %{}, opts \\ [])

      


    


    
      
        get_mental_model_history(ctx, bank_id, mental_model_id, opts \\ [])

      


    


    
      
        get_operation(ctx, operation_id, opts \\ [])

      


    


    
      
        import_bank_template(ctx, bank_id, manifest, opts \\ [])

      


    


    
      
        list_audit_logs(ctx, params \\ %{}, opts \\ [])

      


    


    
      
        list_banks(ctx, opts \\ [])

      


    


    
      
        list_directives(ctx, bank_id, params \\ %{}, opts \\ [])

      


    


    
      
        list_document_chunks(ctx, document_id, params \\ %{}, opts \\ [])

      


    


    
      
        list_documents(ctx, params \\ %{}, opts \\ [])

      


    


    
      
        list_entities(ctx, params \\ %{}, opts \\ [])

      


    


    
      
        list_memories(ctx, params \\ %{}, opts \\ [])

      


    


    
      
        list_mental_models(ctx, bank_id, params \\ %{}, opts \\ [])

      


    


    
      
        list_operations(ctx, params \\ %{}, opts \\ [])

      


    


    
      
        list_tags(ctx, params \\ %{}, opts \\ [])

      


    


    
      
        list_webhook_deliveries(ctx, bank_id, webhook_id, params \\ %{}, opts \\ [])

      


    


    
      
        list_webhooks(ctx, bank_id, opts \\ [])

      


    


    
      
        memories_timeseries(ctx, bank_id, period \\ "7d", time_field \\ "created_at", opts \\ [])

      


    


    
      
        memory_graph(ctx, params \\ %{}, opts \\ [])

      


    


    
      
        migrate_bank(ctx, payload, opts \\ [])

      


    


    
      
        not_implemented(operation)

      


    


    
      
        patch_bank(ctx, bank_id, attrs, opts \\ [])

      


    


    
      
        probe_bank_migration(ctx, payload, opts \\ [])

      


    


    
      
        put_bank(ctx, bank_id, attrs, opts \\ [])

      


    


    
      
        recall(ctx, query, opts \\ [])

      


        Retrieve memories relevant to a query, ranked.



    


    
      
        recover_consolidation(ctx, bank_id, opts \\ [])

      


    


    
      
        reflect(ctx, query, opts \\ [])

      


        Answer a question from memory, searching iteratively.



    


    
      
        refresh_mental_model(ctx, bank_id, mental_model_id, opts \\ [])

      


    


    
      
        reprocess_document(ctx, bank_id, document_id, opts \\ [])

      


    


    
      
        reset_bank_config(ctx, bank_id, opts \\ [])

      


    


    
      
        retain(ctx, payload, opts \\ [])

      


        Store something that happened, extracting facts from it.



    


    
      
        retain_files(ctx, payload, opts \\ [])

      


    


    
      
        retry_operation(ctx, operation_id, opts \\ [])

      


    


    
      
        update_bank_config(ctx, bank_id, updates, opts \\ [])

      


    


    
      
        update_bank_disposition(ctx, bank_id, disposition, opts \\ [])

      


    


    
      
        update_directive(ctx, bank_id, directive_id, attrs, opts \\ [])

      


    


    
      
        update_document(ctx, bank_id, document_id, attrs, opts \\ [])

      


    


    
      
        update_mental_model(ctx, bank_id, mental_model_id, attrs, opts \\ [])

      


    


    
      
        update_webhook(ctx, bank_id, webhook_id, attrs, opts \\ [])

      


    





      


      
        Functions


        


    

  
    
      
    
    
      add_bank_background(ctx, bank_id, content, opts \\ [])



        
          
        

    

  


  

      

          @spec add_bank_background(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      audit_log_stats(ctx, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec audit_log_stats(Foresight.Context.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      bank_profile(ctx, bank_id, opts \\ [])



        
          
        

    

  


  

      

          @spec bank_profile(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      bank_stats(ctx, bank_id, opts \\ [])



        
          
        

    

  


  

      

          @spec bank_stats(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      cancel_operation(ctx, operation_id, opts \\ [])



        
          
        

    

  


  

      

          @spec cancel_operation(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      clear_bank_memories(ctx, bank_id, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec clear_bank_memories(Foresight.Context.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      clear_memory_observations(ctx, bank_id, memory_id, opts \\ [])



        
          
        

    

  


  

      

          @spec clear_memory_observations(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  keyword()
) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      clear_observations(ctx, bank_id, opts \\ [])



        
          
        

    

  


  

      

          @spec clear_observations(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      consolidate(ctx, payload \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec consolidate(Foresight.Context.t(), term(), keyword()) ::
  Foresight.Backend.result()


      


Merge related facts into durable observations.
Runs during retain/3; call it directly to consolidate a bank on demand.
Observations are what search_observations reads during reflect/3 — the
difference between assembling an answer from twenty fragments and drawing it
from one settled statement.

  



    

  
    
      
    
    
      create_directive(ctx, bank_id, attrs, opts \\ [])



        
          
        

    

  


  

      

          @spec create_directive(Foresight.Context.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      create_mental_model(ctx, bank_id, attrs, opts \\ [])



        
          
        

    

  


  

      

          @spec create_mental_model(Foresight.Context.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      create_webhook(ctx, bank_id, attrs, opts \\ [])



        
          
        

    

  


  

      

          @spec create_webhook(Foresight.Context.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      delete_bank(ctx, bank_id, opts \\ [])



        
          
        

    

  


  

      

          @spec delete_bank(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      delete_directive(ctx, bank_id, directive_id, opts \\ [])



        
          
        

    

  


  

      

          @spec delete_directive(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      delete_document(ctx, bank_id, document_id, opts \\ [])



        
          
        

    

  


  

      

          @spec delete_document(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      delete_memory(ctx, bank_id, memory_id, opts \\ [])



        
          
        

    

  


  

      

          @spec delete_memory(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      


Delete one memory unit from bank_id.
A Foresight extension: Hindsight only clears a whole bank or deletes a document.
Deleting a source fact also deletes the observations consolidated from it and
marks their other source facts for reconsolidation; deleting an observation marks
its source facts for reconsolidation. Entity mention counts are retracted and the
unit's links are removed. The operation is recorded in the mutation audit log.
Returns {:ok, %{"success" => true, "memory_id" => id, "memory_units_deleted" => n, "observations_deleted" => m}}, or {:error, %Foresight.Error{reason: :not_found}}
when no unit with that id exists in the bank.

  



    

  
    
      
    
    
      delete_mental_model(ctx, bank_id, mental_model_id, opts \\ [])



        
          
        

    

  


  

      

          @spec delete_mental_model(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      delete_webhook(ctx, bank_id, webhook_id, opts \\ [])



        
          
        

    

  


  

      

          @spec delete_webhook(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      entity_graph(ctx, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec entity_graph(Foresight.Context.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      export_bank_template(ctx, bank_id, opts \\ [])



        
          
        

    

  


  

      

          @spec export_bank_template(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      get_bank_config(ctx, bank_id, opts \\ [])



        
          
        

    

  


  

      

          @spec get_bank_config(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      get_chunk(ctx, chunk_id, opts \\ [])



        
          
        

    

  


  

      

          @spec get_chunk(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      get_directive(ctx, bank_id, directive_id, opts \\ [])



        
          
        

    

  


  

      

          @spec get_directive(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      get_document(ctx, document_id, opts \\ [])



        
          
        

    

  


  

      

          @spec get_document(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      get_entity(ctx, entity_id, opts \\ [])



        
          
        

    

  


  

      

          @spec get_entity(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      get_memory(ctx, memory_id, opts \\ [])



        
          
        

    

  


  

      

          @spec get_memory(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      get_memory_history(ctx, memory_id, opts \\ [])



        
          
        

    

  


  

      

          @spec get_memory_history(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      get_mental_model(ctx, bank_id, mental_model_id, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec get_mental_model(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  map(),
  keyword()
) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      get_mental_model_history(ctx, bank_id, mental_model_id, opts \\ [])



        
          
        

    

  


  

      

          @spec get_mental_model_history(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  keyword()
) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      get_operation(ctx, operation_id, opts \\ [])



        
          
        

    

  


  

      

          @spec get_operation(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      import_bank_template(ctx, bank_id, manifest, opts \\ [])



        
          
        

    

  


  

      

          @spec import_bank_template(Foresight.Context.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      list_audit_logs(ctx, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec list_audit_logs(Foresight.Context.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      list_banks(ctx, opts \\ [])



        
          
        

    

  


  

      

          @spec list_banks(
  Foresight.Context.t(),
  keyword()
) :: Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      list_directives(ctx, bank_id, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec list_directives(Foresight.Context.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      list_document_chunks(ctx, document_id, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec list_document_chunks(Foresight.Context.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      list_documents(ctx, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec list_documents(Foresight.Context.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      list_entities(ctx, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec list_entities(Foresight.Context.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      list_memories(ctx, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec list_memories(Foresight.Context.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      list_mental_models(ctx, bank_id, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec list_mental_models(Foresight.Context.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      list_operations(ctx, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec list_operations(Foresight.Context.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      list_tags(ctx, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec list_tags(Foresight.Context.t(), map(), keyword()) :: Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      list_webhook_deliveries(ctx, bank_id, webhook_id, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec list_webhook_deliveries(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  map(),
  keyword()
) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      list_webhooks(ctx, bank_id, opts \\ [])



        
          
        

    

  


  

      

          @spec list_webhooks(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

    

    

  
    
      
    
    
      memories_timeseries(ctx, bank_id, period \\ "7d", time_field \\ "created_at", opts \\ [])



        
          
        

    

  


  

      

          @spec memories_timeseries(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  String.t(),
  keyword()
) ::
  Foresight.Backend.result()


      



  



    

    

  
    
      
    
    
      memory_graph(ctx, params \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec memory_graph(Foresight.Context.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      migrate_bank(ctx, payload, opts \\ [])



        
          
        

    

  


  

      

          @spec migrate_bank(Foresight.Context.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



  
    
      
    
    
      not_implemented(operation)



        
          
        

    

  


  

      

          @spec not_implemented(String.t()) :: {:error, Foresight.Error.t()}


      



  



    

  
    
      
    
    
      patch_bank(ctx, bank_id, attrs, opts \\ [])



        
          
        

    

  


  

      

          @spec patch_bank(Foresight.Context.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      probe_bank_migration(ctx, payload, opts \\ [])



        
          
        

    

  


  

      

          @spec probe_bank_migration(Foresight.Context.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      put_bank(ctx, bank_id, attrs, opts \\ [])



        
          
        

    

  


  

      

          @spec put_bank(Foresight.Context.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      recall(ctx, query, opts \\ [])



        
          
        

    

  


  

      

          @spec recall(Foresight.Context.t(), term(), keyword()) :: Foresight.Backend.result()


      


Retrieve memories relevant to a query, ranked.
{:ok, %{"results" => results}} = Foresight.recall(ctx, %{"query" => "payments migration"})
Four searches run concurrently — semantic, keyword, graph and temporal — and are
merged into one ranking. See How recall works for the
merge, which matters more than most of the searches.
Useful keys: "max_tokens" to budget the result set, "types" to restrict to
e.g. ["observation"], and "trace" => true to get a full explanation of the
ranking including per-stage timings_ms.

  



    

  
    
      
    
    
      recover_consolidation(ctx, bank_id, opts \\ [])



        
          
        

    

  


  

      

          @spec recover_consolidation(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      reflect(ctx, query, opts \\ [])



        
          
        

    

  


  

      

          @spec reflect(Foresight.Context.t(), term(), keyword()) :: Foresight.Backend.result()


      


Answer a question from memory, searching iteratively.
{:ok, answer} = Foresight.reflect(ctx, %{"query" => "why did the migration slip?"})
Requires an LLM. The model is given tools — recall, search_observations,
search_mental_models, expand — and decides for itself what to look for next.
Check trace["mode"] when the results disappoint: "agentic" means the loop
ran, "fixed" means the configured model cannot call tools and Foresight fell
back to a single-pass pipeline. The fallback is silent by design, which makes it
easy to mistake for the loop underperforming. See Reflect.

  



    

  
    
      
    
    
      refresh_mental_model(ctx, bank_id, mental_model_id, opts \\ [])



        
          
        

    

  


  

      

          @spec refresh_mental_model(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      reprocess_document(ctx, bank_id, document_id, opts \\ [])



        
          
        

    

  


  

      

          @spec reprocess_document(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      reset_bank_config(ctx, bank_id, opts \\ [])



        
          
        

    

  


  

      

          @spec reset_bank_config(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      retain(ctx, payload, opts \\ [])



        
          
        

    

  


  

      

          @spec retain(Foresight.Context.t(), term(), keyword()) :: Foresight.Backend.result()


      


Store something that happened, extracting facts from it.
payload carries an "items" list; each item needs "content" and may carry
"context", "type", "tags" and "metadata".
Foresight.retain(ctx, %{
  "items" => [
    %{"content" => "Deployed v2.3 on Tuesday; the migration took 40 minutes.",
      "context" => "ops log",
      "tags" => ["deploy"]}
  ]
})
Pass "async" => true to queue the work instead of running it inline — this
requires Oban, and returns an operation id you can poll with
get_operation/3. Without Oban you get {:error, %Foresight.Error{reason: :unavailable}} rather than a crash.
Extraction quality dominates answer quality downstream. If answers are poor,
inspect what was actually stored with list_memories/3 before tuning retrieval.

  



    

  
    
      
    
    
      retain_files(ctx, payload, opts \\ [])



        
          
        

    

  


  

      

          @spec retain_files(Foresight.Context.t(), term(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      retry_operation(ctx, operation_id, opts \\ [])



        
          
        

    

  


  

      

          @spec retry_operation(Foresight.Context.t(), String.t(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      update_bank_config(ctx, bank_id, updates, opts \\ [])



        
          
        

    

  


  

      

          @spec update_bank_config(Foresight.Context.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      update_bank_disposition(ctx, bank_id, disposition, opts \\ [])



        
          
        

    

  


  

      

          @spec update_bank_disposition(Foresight.Context.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      update_directive(ctx, bank_id, directive_id, attrs, opts \\ [])



        
          
        

    

  


  

      

          @spec update_directive(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  map(),
  keyword()
) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      update_document(ctx, bank_id, document_id, attrs, opts \\ [])



        
          
        

    

  


  

      

          @spec update_document(Foresight.Context.t(), String.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      update_mental_model(ctx, bank_id, mental_model_id, attrs, opts \\ [])



        
          
        

    

  


  

      

          @spec update_mental_model(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  map(),
  keyword()
) ::
  Foresight.Backend.result()


      



  



    

  
    
      
    
    
      update_webhook(ctx, bank_id, webhook_id, attrs, opts \\ [])



        
          
        

    

  


  

      

          @spec update_webhook(Foresight.Context.t(), String.t(), String.t(), map(), keyword()) ::
  Foresight.Backend.result()


      



  


        

      


  

    
Foresight.Context 
    



      
Execution context for the public API.
Every public function in Foresight takes a t/0 as its first argument:
the tenant, the tenancy mode (:mode_a, :mode_b, or :mode_c), the
bank, and the values the storage and embedding layers resolve from them
(role_name, prefix, embedding_dim).

      


      
        Summary


  
    Types
  


    
      
        mode()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      mode()



        
          
        

    

  


  

      

          @type mode() :: :mode_a | :mode_b | :mode_c


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Foresight.Context{
  bank: String.t(),
  embedding_dim: pos_integer() | nil,
  mode: mode(),
  prefix: String.t() | nil,
  role_name: String.t() | nil,
  tenant_id: String.t()
}


      



  


        

      


  

    
Foresight.Error exception
    



      
The error currency of the library.
Every failure surfaces as a t/0 struct — {:error, %Foresight.Error{}}
from API calls, or a raised exception in non-taggable contexts — carrying a
machine-readable reason, an optional detail, and a context map for
debugging.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(reason, detail \\ nil, context \\ %{})

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Foresight.Error{
  __exception__: true,
  context: map(),
  detail: term(),
  reason: atom()
}


      



  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      new(reason, detail \\ nil, context \\ %{})



        
          
        

    

  


  

      

          @spec new(atom(), term(), map()) :: t()


      



  


        

      


  

    
Foresight.Migrations 
    



      
Installs Foresight's shared control-plane schema into a consumer database.
install/2 accepts the consumer's Repo module and runs only the packaged
control-plane migrations. Tenant data migrations are deliberately excluded;
use Foresight.Tenancy.provision_mode_c_schema/4 for a Mode C tenant schema.
Foresight records these migrations in foresight_schema_migrations, not the
host application's schema_migrations table. The separate ledger prevents a
host migration with the same integer version from being mistaken for a
Foresight migration.

      


      
        Summary


  
    Functions
  


    
      
        install(repo, opts \\ [])

      


        Installs or upgrades Foresight control-plane tables in repo.



    


    
      
        migrations_path()

      


        Returns the absolute packaged migration directory used by install/2.



    





      


      
        Functions


        


    

  
    
      
    
    
      install(repo, opts \\ [])



        
          
        

    

  


  

      

          @spec install(
  module(),
  keyword()
) :: {:ok, %{migrated_versions: [integer()]}} | {:error, term()}


      


Installs or upgrades Foresight control-plane tables in repo.
The migration source is always the copy packaged with the running Foresight
application (priv/repo/migrations). The operation is idempotent and returns
only versions applied by this invocation:
{:ok, %{migrated_versions: versions}}
:log and :log_migrator_sql are forwarded to Ecto's migrator. Errors are
returned as {:error, reason}. A manifest mismatch or a changed filename/content
for an already-applied version fails closed.

  



  
    
      
    
    
      migrations_path()



        
          
        

    

  


  

      

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


      


Returns the absolute packaged migration directory used by install/2.

  


        

      


  

    
Foresight.Migrations.Manifest 
    



      
Classifies every migration shipped with Foresight.
The manifest is intentionally exhaustive. Consumer installation uses only the
:control entries, while tenant provisioning uses only the :tenant entries.
Historical :public_data repairs remain available to standalone deployments
that migrate Foresight's own public schema, but are not replayed into newly
provisioned consumer tenant schemas. Adding a packaged migration without
classifying it makes both public operations fail closed.

      


      
        Summary


  
    Types
  


    
      
        classification()

      


        A packaged migration's installation target.



    





  
    Functions
  


    
      
        entries()

      


        Returns the complete filename-to-classification manifest.



    


    
      
        files(classification)

      


        Returns sorted packaged migration filenames for one classification.



    


    
      
        validate(path)

      


        Verifies that path contains exactly the migrations in the manifest.



    





      


      
        Types


        


  
    
      
    
    
      classification()



        
          
        

    

  


  

      

          @type classification() :: :control | :tenant | :public_data


      


A packaged migration's installation target.

  


        

      

      
        Functions


        


  
    
      
    
    
      entries()



        
          
        

    

  


  

      

          @spec entries() :: %{required(String.t()) => classification()}


      


Returns the complete filename-to-classification manifest.

  



  
    
      
    
    
      files(classification)



        
          
        

    

  


  

      

          @spec files(classification()) :: [String.t()]


      


Returns sorted packaged migration filenames for one classification.

  



  
    
      
    
    
      validate(path)



        
          
        

    

  


  

      

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


      


Verifies that path contains exactly the migrations in the manifest.
Unknown, missing, duplicate-version, and malformed migration files are
rejected. This prevents a newly packaged migration from silently landing in
the wrong schema.

  


        

      


  

    
Foresight.Supervisor 
    



      
The embeddable supervision entry point.
Starting Foresight.Supervisor under your application's supervisor boots the
runtime — storage, queues, and the optional HTTP and MCP faces — from
application config. Embedders use this instead of the OTP application's own
top-level start, so the runtime belongs to the consuming app's tree.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  


  


        

      


  

    
Foresight.Tenancy 
    



      
Public tenant-schema provisioning and execution boundaries.
Consumers embedding Foresight should use provision_mode_c_schema/4 to create
or upgrade a role-neutral Mode C schema. Role and tenant-key lifecycle remains
an opt-in concern of Foresight's HTTP deployment surface.

      


      
        Summary


  
    Functions
  


    
      
        provision_mode_c_schema(repo, tenant_id, prefix, opts \\ [])

      


        Installs Foresight's control plane and provisions a Mode C tenant schema.



    


    
      
        reset_connection(conn)

      


        Reset all tenant scoping on a freshly checked-out connection.



    


    
      
        with_tenant_role(ctx, fun)

      


        Runs fun inside the database scope described by ctx.



    


    
      
        with_tenant_role(ctx, fun, opts)

      


        Runs fun inside the database scope described by ctx.



    





      


      
        Functions


        


    

  
    
      
    
    
      provision_mode_c_schema(repo, tenant_id, prefix, opts \\ [])



        
          
        

    

  


  

      

          @spec provision_mode_c_schema(module(), String.t(), String.t(), keyword()) ::
  {:ok,
   %{tenant_id: String.t(), prefix: String.t(), migrated_versions: [integer()]}}
  | {:error, term()}


      


Installs Foresight's control plane and provisions a Mode C tenant schema.
:rls_enabled is required and must be a boolean. The operation deliberately
does not create a PostgreSQL role or a tenant API-key record. It delegates the
schema work to the internal schema provisioner with runtime startup
disabled and returns that provisioner's result:
{:ok, %{tenant_id: tenant_id, prefix: prefix, migrated_versions: versions}}
Additional options are passed to the schema provisioner. :repo,
:tenant_id, :rls_enabled, and :start_runtime cannot be overridden by
those options.

  



  
    
      
    
    
      reset_connection(conn)



        
          
        

    

  


  

      

          @spec reset_connection(pid()) :: :ok


      


Reset all tenant scoping on a freshly checked-out connection.
Used as a Postgrex after_connect hook: clears both the role and the
session-level foresight.tenant_prefix GUC. Both are set non-LOCAL, so if a
scope's after cleanup is ever skipped (process killed mid-flight), a stale role
or prefix could otherwise ride a pooled connection into the next tenant's request.
Also applies hnsw.ef_search = 200 for HNSW recall-quality parity with Hindsight
(memory_engine.py:1900-1905) — pgvector's default of 40 under-searches the
per-fact_type semantic ANN queries. Set per connection (persists for its lifetime),
and best-effort: a build without the pgvector HNSW GUC must not kill the connection.

  



  
    
      
    
    
      with_tenant_role(ctx, fun)



        
          
        

    

  


  

      

          @spec with_tenant_role(Foresight.Context.t(), (-> result)) :: result when result: var


      


Runs fun inside the database scope described by ctx.

  



  
    
      
    
    
      with_tenant_role(ctx, fun, opts)



        
          
        

    

  


  

      

          @spec with_tenant_role(Foresight.Context.t(), (-> result), keyword()) :: result
when result: var


      


Runs fun inside the database scope described by ctx.
Options include :repo and :rls_enabled. An explicitly supplied boolean
:rls_enabled always overrides application configuration.

  


        

      


  

    
Foresight.Backend behaviour
    



      
Dispatch surface for storage backends.
Every public function in Foresight forwards to the configured backend
module implementing these callbacks. Each callback returns result/0:
{:ok, term()} or {:error, %Foresight.Error{}}.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    





  
    Callbacks
  


    
      
        add_bank_background(t, t, t, keyword)

      


    


    
      
        audit_log_stats(t, map, keyword)

      


    


    
      
        bank_profile(t, t, keyword)

      


    


    
      
        bank_stats(t, t, keyword)

      


    


    
      
        cancel_operation(t, t, keyword)

      


    


    
      
        clear_bank_memories(t, t, map, keyword)

      


    


    
      
        clear_memory_observations(t, t, t, keyword)

      


    


    
      
        clear_observations(t, t, keyword)

      


    


    
      
        consolidate(t, term, keyword)

      


    


    
      
        create_directive(t, t, map, keyword)

      


    


    
      
        create_mental_model(t, t, map, keyword)

      


    


    
      
        create_webhook(t, t, map, keyword)

      


    


    
      
        delete_bank(t, t, keyword)

      


    


    
      
        delete_directive(t, t, t, keyword)

      


    


    
      
        delete_document(t, t, t, keyword)

      


    


    
      
        delete_memory(t, t, t, keyword)

      


    


    
      
        delete_mental_model(t, t, t, keyword)

      


    


    
      
        delete_webhook(t, t, t, keyword)

      


    


    
      
        entity_graph(t, map, keyword)

      


    


    
      
        export_bank_template(t, t, keyword)

      


    


    
      
        get_bank_config(t, t, keyword)

      


    


    
      
        get_chunk(t, t, keyword)

      


    


    
      
        get_directive(t, t, t, keyword)

      


    


    
      
        get_document(t, t, keyword)

      


    


    
      
        get_entity(t, t, keyword)

      


    


    
      
        get_memory(t, t, keyword)

      


    


    
      
        get_memory_history(t, t, keyword)

      


    


    
      
        get_mental_model(t, t, t, map, keyword)

      


    


    
      
        get_mental_model_history(t, t, t, keyword)

      


    


    
      
        get_operation(t, t, keyword)

      


    


    
      
        import_bank_template(t, t, map, keyword)

      


    


    
      
        list_audit_logs(t, map, keyword)

      


    


    
      
        list_banks(t, keyword)

      


    


    
      
        list_directives(t, t, map, keyword)

      


    


    
      
        list_document_chunks(t, t, map, keyword)

      


    


    
      
        list_documents(t, map, keyword)

      


    


    
      
        list_entities(t, map, keyword)

      


    


    
      
        list_memories(t, map, keyword)

      


    


    
      
        list_mental_models(t, t, map, keyword)

      


    


    
      
        list_operations(t, map, keyword)

      


    


    
      
        list_tags(t, map, keyword)

      


    


    
      
        list_webhook_deliveries(t, t, t, map, keyword)

      


    


    
      
        list_webhooks(t, t, keyword)

      


    


    
      
        memories_timeseries(t, t, t, t, keyword)

      


    


    
      
        memory_graph(t, map, keyword)

      


    


    
      
        patch_bank(t, t, map, keyword)

      


    


    
      
        put_bank(t, t, map, keyword)

      


    


    
      
        recall(t, term, keyword)

      


    


    
      
        recover_consolidation(t, t, keyword)

      


    


    
      
        reflect(t, term, keyword)

      


    


    
      
        refresh_mental_model(t, t, t, keyword)

      


    


    
      
        reprocess_document(t, t, t, keyword)

      


    


    
      
        reset_bank_config(t, t, keyword)

      


    


    
      
        retain(t, term, keyword)

      


    


    
      
        retain_files(t, term, keyword)

      


    


    
      
        retry_operation(t, t, keyword)

      


    


    
      
        update_bank_config(t, t, map, keyword)

      


    


    
      
        update_bank_disposition(t, t, map, keyword)

      


    


    
      
        update_directive(t, t, t, map, keyword)

      


    


    
      
        update_document(t, t, t, map, keyword)

      


    


    
      
        update_mental_model(t, t, t, map, keyword)

      


    


    
      
        update_webhook(t, t, t, map, keyword)

      


    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: {:ok, term()} | {:error, Foresight.Error.t()}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      add_bank_background(t, t, t, keyword)



        
          
        

    

  


  

      

          @callback add_bank_background(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  result()


      



  



  
    
      
    
    
      audit_log_stats(t, map, keyword)



        
          
        

    

  


  

      

          @callback audit_log_stats(Foresight.Context.t(), map(), keyword()) :: result()


      



  



  
    
      
    
    
      bank_profile(t, t, keyword)



        
          
        

    

  


  

      

          @callback bank_profile(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      bank_stats(t, t, keyword)



        
          
        

    

  


  

      

          @callback bank_stats(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      cancel_operation(t, t, keyword)



        
          
        

    

  


  

      

          @callback cancel_operation(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      clear_bank_memories(t, t, map, keyword)



        
          
        

    

  


  

      

          @callback clear_bank_memories(Foresight.Context.t(), String.t(), map(), keyword()) ::
  result()


      



  



  
    
      
    
    
      clear_memory_observations(t, t, t, keyword)



        
          
        

    

  


  

      

          @callback clear_memory_observations(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  keyword()
) :: result()


      



  



  
    
      
    
    
      clear_observations(t, t, keyword)



        
          
        

    

  


  

      

          @callback clear_observations(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      consolidate(t, term, keyword)



        
          
        

    

  


  

      

          @callback consolidate(Foresight.Context.t(), term(), keyword()) :: result()


      



  



  
    
      
    
    
      create_directive(t, t, map, keyword)



        
          
        

    

  


  

      

          @callback create_directive(Foresight.Context.t(), String.t(), map(), keyword()) ::
  result()


      



  



  
    
      
    
    
      create_mental_model(t, t, map, keyword)



        
          
        

    

  


  

      

          @callback create_mental_model(Foresight.Context.t(), String.t(), map(), keyword()) ::
  result()


      



  



  
    
      
    
    
      create_webhook(t, t, map, keyword)



        
          
        

    

  


  

      

          @callback create_webhook(Foresight.Context.t(), String.t(), map(), keyword()) :: result()


      



  



  
    
      
    
    
      delete_bank(t, t, keyword)



        
          
        

    

  


  

      

          @callback delete_bank(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      delete_directive(t, t, t, keyword)



        
          
        

    

  


  

      

          @callback delete_directive(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  result()


      



  



  
    
      
    
    
      delete_document(t, t, t, keyword)



        
          
        

    

  


  

      

          @callback delete_document(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  result()


      



  



  
    
      
    
    
      delete_memory(t, t, t, keyword)



        
          
        

    

  


  

      

          @callback delete_memory(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  result()


      



  



  
    
      
    
    
      delete_mental_model(t, t, t, keyword)



        
          
        

    

  


  

      

          @callback delete_mental_model(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  result()


      



  



  
    
      
    
    
      delete_webhook(t, t, t, keyword)



        
          
        

    

  


  

      

          @callback delete_webhook(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  result()


      



  



  
    
      
    
    
      entity_graph(t, map, keyword)



        
          
        

    

  


  

      

          @callback entity_graph(Foresight.Context.t(), map(), keyword()) :: result()


      



  



  
    
      
    
    
      export_bank_template(t, t, keyword)



        
          
        

    

  


  

      

          @callback export_bank_template(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      get_bank_config(t, t, keyword)



        
          
        

    

  


  

      

          @callback get_bank_config(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      get_chunk(t, t, keyword)



        
          
        

    

  


  

      

          @callback get_chunk(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      get_directive(t, t, t, keyword)



        
          
        

    

  


  

      

          @callback get_directive(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  result()


      



  



  
    
      
    
    
      get_document(t, t, keyword)



        
          
        

    

  


  

      

          @callback get_document(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      get_entity(t, t, keyword)



        
          
        

    

  


  

      

          @callback get_entity(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      get_memory(t, t, keyword)



        
          
        

    

  


  

      

          @callback get_memory(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      get_memory_history(t, t, keyword)



        
          
        

    

  


  

      

          @callback get_memory_history(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      get_mental_model(t, t, t, map, keyword)



        
          
        

    

  


  

      

          @callback get_mental_model(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  map(),
  keyword()
) :: result()


      



  



  
    
      
    
    
      get_mental_model_history(t, t, t, keyword)



        
          
        

    

  


  

      

          @callback get_mental_model_history(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  keyword()
) :: result()


      



  



  
    
      
    
    
      get_operation(t, t, keyword)



        
          
        

    

  


  

      

          @callback get_operation(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      import_bank_template(t, t, map, keyword)



        
          
        

    

  


  

      

          @callback import_bank_template(Foresight.Context.t(), String.t(), map(), keyword()) ::
  result()


      



  



  
    
      
    
    
      list_audit_logs(t, map, keyword)



        
          
        

    

  


  

      

          @callback list_audit_logs(Foresight.Context.t(), map(), keyword()) :: result()


      



  



  
    
      
    
    
      list_banks(t, keyword)



        
          
        

    

  


  

      

          @callback list_banks(
  Foresight.Context.t(),
  keyword()
) :: result()


      



  



  
    
      
    
    
      list_directives(t, t, map, keyword)



        
          
        

    

  


  

      

          @callback list_directives(Foresight.Context.t(), String.t(), map(), keyword()) :: result()


      



  



  
    
      
    
    
      list_document_chunks(t, t, map, keyword)



        
          
        

    

  


  

      

          @callback list_document_chunks(Foresight.Context.t(), String.t(), map(), keyword()) ::
  result()


      



  



  
    
      
    
    
      list_documents(t, map, keyword)



        
          
        

    

  


  

      

          @callback list_documents(Foresight.Context.t(), map(), keyword()) :: result()


      



  



  
    
      
    
    
      list_entities(t, map, keyword)



        
          
        

    

  


  

      

          @callback list_entities(Foresight.Context.t(), map(), keyword()) :: result()


      



  



  
    
      
    
    
      list_memories(t, map, keyword)



        
          
        

    

  


  

      

          @callback list_memories(Foresight.Context.t(), map(), keyword()) :: result()


      



  



  
    
      
    
    
      list_mental_models(t, t, map, keyword)



        
          
        

    

  


  

      

          @callback list_mental_models(Foresight.Context.t(), String.t(), map(), keyword()) ::
  result()


      



  



  
    
      
    
    
      list_operations(t, map, keyword)



        
          
        

    

  


  

      

          @callback list_operations(Foresight.Context.t(), map(), keyword()) :: result()


      



  



  
    
      
    
    
      list_tags(t, map, keyword)



        
          
        

    

  


  

      

          @callback list_tags(Foresight.Context.t(), map(), keyword()) :: result()


      



  



  
    
      
    
    
      list_webhook_deliveries(t, t, t, map, keyword)



        
          
        

    

  


  

      

          @callback list_webhook_deliveries(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  map(),
  keyword()
) ::
  result()


      



  



  
    
      
    
    
      list_webhooks(t, t, keyword)



        
          
        

    

  


  

      

          @callback list_webhooks(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      memories_timeseries(t, t, t, t, keyword)



        
          
        

    

  


  

      

          @callback memories_timeseries(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  String.t(),
  keyword()
) ::
  result()


      



  



  
    
      
    
    
      memory_graph(t, map, keyword)



        
          
        

    

  


  

      

          @callback memory_graph(Foresight.Context.t(), map(), keyword()) :: result()


      



  



  
    
      
    
    
      patch_bank(t, t, map, keyword)



        
          
        

    

  


  

      

          @callback patch_bank(Foresight.Context.t(), String.t(), map(), keyword()) :: result()


      



  



  
    
      
    
    
      put_bank(t, t, map, keyword)



        
          
        

    

  


  

      

          @callback put_bank(Foresight.Context.t(), String.t(), map(), keyword()) :: result()


      



  



  
    
      
    
    
      recall(t, term, keyword)



        
          
        

    

  


  

      

          @callback recall(Foresight.Context.t(), term(), keyword()) :: result()


      



  



  
    
      
    
    
      recover_consolidation(t, t, keyword)



        
          
        

    

  


  

      

          @callback recover_consolidation(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      reflect(t, term, keyword)



        
          
        

    

  


  

      

          @callback reflect(Foresight.Context.t(), term(), keyword()) :: result()


      



  



  
    
      
    
    
      refresh_mental_model(t, t, t, keyword)



        
          
        

    

  


  

      

          @callback refresh_mental_model(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  result()


      



  



  
    
      
    
    
      reprocess_document(t, t, t, keyword)



        
          
        

    

  


  

      

          @callback reprocess_document(Foresight.Context.t(), String.t(), String.t(), keyword()) ::
  result()


      



  



  
    
      
    
    
      reset_bank_config(t, t, keyword)



        
          
        

    

  


  

      

          @callback reset_bank_config(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      retain(t, term, keyword)



        
          
        

    

  


  

      

          @callback retain(Foresight.Context.t(), term(), keyword()) :: result()


      



  



  
    
      
    
    
      retain_files(t, term, keyword)



        
          
        

    

  


  

      

          @callback retain_files(Foresight.Context.t(), term(), keyword()) :: result()


      



  



  
    
      
    
    
      retry_operation(t, t, keyword)



        
          
        

    

  


  

      

          @callback retry_operation(Foresight.Context.t(), String.t(), keyword()) :: result()


      



  



  
    
      
    
    
      update_bank_config(t, t, map, keyword)



        
          
        

    

  


  

      

          @callback update_bank_config(Foresight.Context.t(), String.t(), map(), keyword()) ::
  result()


      



  



  
    
      
    
    
      update_bank_disposition(t, t, map, keyword)



        
          
        

    

  


  

      

          @callback update_bank_disposition(Foresight.Context.t(), String.t(), map(), keyword()) ::
  result()


      



  



  
    
      
    
    
      update_directive(t, t, t, map, keyword)



        
          
        

    

  


  

      

          @callback update_directive(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  map(),
  keyword()
) :: result()


      



  



  
    
      
    
    
      update_document(t, t, t, map, keyword)



        
          
        

    

  


  

      

          @callback update_document(Foresight.Context.t(), String.t(), String.t(), map(), keyword()) ::
  result()


      



  



  
    
      
    
    
      update_mental_model(t, t, t, map, keyword)



        
          
        

    

  


  

      

          @callback update_mental_model(
  Foresight.Context.t(),
  String.t(),
  String.t(),
  map(),
  keyword()
) :: result()


      



  



  
    
      
    
    
      update_webhook(t, t, t, map, keyword)



        
          
        

    

  


  

      

          @callback update_webhook(Foresight.Context.t(), String.t(), String.t(), map(), keyword()) ::
  result()


      



  


        

      


  

    
Foresight.LLM behaviour
    



      
Seam behaviour for LLM completion.
Implementations supply structured completion (complete_structured/4,
complete_json_schema/4) and, optionally, native tool-calling
(complete_with_tools/2 — omit it and the agentic reflect loop falls back to
the fixed structured pipeline). supports_tool_calling?/1 detects which kind
of backend a module is.

      


      
        Summary


  
    Callbacks
  


    
      
        complete_json_schema(term, list, map, keyword)

      


    


    
      
        complete_structured(term, list, module, keyword)

      


    


    
      
        complete_with_tools(list, keyword)

      


        Tool-calling send used by the agentic reflect loop: given a message list
and tools: in opts, return the raw provider response carrying tool_calls.
Optional — providers/fakes that cannot do native tool-calling omit it, and the
reflect path falls back to the fixed structured pipeline.



    





  
    Functions
  


    
      
        supports_tool_calling?(llm)

      


        Whether llm implements native tool-calling (drives the agentic-vs-fixed reflect dispatch).



    





      


      
        Callbacks


        


  
    
      
    
    
      complete_json_schema(term, list, map, keyword)



        
          
        

    

  


  

      

          @callback complete_json_schema(term(), [term()], map(), keyword()) ::
  {:ok, map()} | {:error, term()}


      



  



  
    
      
    
    
      complete_structured(term, list, module, keyword)



        
          
        

    

  


  

      

          @callback complete_structured(term(), [term()], module(), keyword()) ::
  {:ok, term()} | {:error, term()}


      



  



  
    
      
    
    
      complete_with_tools(list, keyword)


        (optional)


        
          
        

    

  


  

      

          @callback complete_with_tools(
  [term()],
  keyword()
) :: {:ok, term()} | {:error, term()}


      


Tool-calling send used by the agentic reflect loop: given a message list
and tools: in opts, return the raw provider response carrying tool_calls.
Optional — providers/fakes that cannot do native tool-calling omit it, and the
reflect path falls back to the fixed structured pipeline.

  


        

      

      
        Functions


        


  
    
      
    
    
      supports_tool_calling?(llm)



        
          
        

    

  


  

      

          @spec supports_tool_calling?(module()) :: boolean()


      


Whether llm implements native tool-calling (drives the agentic-vs-fixed reflect dispatch).

  


        

      


  

    
mix foresight.evals.fetch 
    



      
Fetch an evaluation dataset split on demand. Nothing is redistributed in the repo — the
data lands in priv/evals/data/, which is gitignored.
mix foresight.evals.fetch longmemeval_oracle   # ~15 MB, evidence-only (reflect dev)
mix foresight.evals.fetch longmemeval_s        # ~277 MB, full haystack (retrieval@scale)
LongMemEval is MIT-licensed (Wu et al., ICLR 2025):
https://github.com/xiaowu0162/LongMemEval

      




  

    
mix foresight.isolation_coverage 
    






  

    
mix foresight.labeling.generate 
    






  

    
mix foresight.labeling.ingest 
    






  

    
mix foresight.labeling.judge 
    






  

    
mix foresight.labeling.kappa 
    






  

    
mix foresight.labeling.repair_reasons 
    






  

    
mix foresight.namespace_purity 
    






  

    
mix foresight.record_floor_fixtures 
    



      
Records the FLOOR fixture set from a live hindsight v0.7.1 authority.
Environment:
	HINDSIGHT_FIXTURE_BASE_URL — base URL of the live authority, for example http://127.0.0.1:8888
	HINDSIGHT_FIXTURE_API_KEY — optional Bearer token
	HINDSIGHT_FIXTURE_BANK_ID — bank to create/use during capture, defaults to foresight-floor

The recorder seeds a bank with a small sync retain before it captures recall/listing fixtures.
It writes JSON files under priv/foresight/fixtures/recorded_floor_contract/ and updates manifest.json.

      




  

    
mix foresight.tenancy_boundary 
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