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    slap_slatedb

slap_slatedb provides Elixir bindings for SlateDB 0.17,
an embedded key-value engine that keeps its data in object storage, such as
S3. Your application opens a database and calls it directly; there is no
database server to run. SlateDB batches writes to limit object-store requests.
A database can also use a local directory or memory. The bindings are a Rust
NIF, built with Rustler.
Use slap_slatedb when you want direct control over keys, scans,
transactions, and durability. It does not distribute databases across nodes
or serve an HTTP API. To run many databases across several nodes, use
slap_cluster. For a ready-made
partitioned key-value store with conditional writes, use
slap_kv.
About Slap
This package is part of Slap.
Slap provides Elixir bindings for SlateDB (an embedded
key-value engine optimized for storing data in object storage), as well as
services built on top of these bindings. The services run inside your
application, on one node or several.
Services:
	slap_streams: a Durable
Streams server, with HTTP, long polling, and
SSE
	slap_kv: partitioned key-value storage with
conditional writes, ordered scans, and an HTTP API
	slap_files: file storage with metadata
and conditional replacement; small files are kept in slap_kv
records, which saves object-store PUTs
	slap_yjs: Yjs documents
for collaborative editing, with replication and presence across nodes

Building blocks:
	slap_slatedb: the SlateDB bindings
	slap_cluster: SlateDB databases run as
shards across nodes, with placement, routing, and failover
	slap_snapshot_log: an append-only
log of changes that can be condensed into snapshots

Standalone server:
	slap: an HTTP server for evaluating and
benchmarking slap_streams and slap_kv

Installation
Add slap_slatedb to the dependencies in your application's mix.exs:
defp deps do
  [
    {:slap_slatedb, "~> 0.2.0"}
  ]
end
Run mix deps.get. API documentation is on
HexDocs.
Prebuilt NIFs cover macOS and Linux, with glibc or musl, on arm64 and x86_64;
the package downloads the one for your platform, so you don't need Rust. On
other platforms, build the NIF from source: install Rust 1.91 or later, add
{:rustler, "~> 0.38"} to your dependencies, and set SLAP_SLATEDB_BUILD=1
when you compile.
The prebuilt NIF is downloaded from GitHub when the package compiles. A
build without network access, such as a Nix sandbox build, must build the
NIF from source with SLAP_SLATEDB_BUILD=1.
Example
Run this in iex -S mix with a fresh local directory.
iex> {:ok, db} = Slap.SlateDB.open("my-db", store: {:local, "/tmp/slatedb"}); :ok
:ok

iex> {:ok, _seq} = Slap.SlateDB.put(db, "user:1", "ada", await_durable: true); :ok
:ok
iex> {:ok, "ada"} = Slap.SlateDB.get(db, "user:1")
{:ok, "ada"}
iex> :ok = Slap.SlateDB.close(db)
:ok
await_durable: true waits for the write to reach the store before replying.
Without it, the returned sequence identifies a write that may still be in
flight. See Durability and write ordering
before acknowledging data to a caller.
Capabilities
	Reads and writes: get/3, put/4, delete/3 and batched write/3;
range and prefix scans; TTL on puts (enforced during compaction); and
snapshots for stable reads.
	Transactions: snapshot and serializable isolation, with conflict retries
through transaction/3. Built-in merge operators and a prefix compaction
filter are available.
	Durability: write sequence numbers, durable_seq/1, and
subscribe/3 for durability notifications.
	Object storage: Slap.SlateDB.ObjectStore supports conditional puts,
streaming uploads and lazy downloads. Slap.SlateDB.Admin manages
checkpoints, clones, compaction and garbage collection.
	Observability: stats/1, metrics/1 and Slap.SlateDB.Telemetry.

The module documentation describes options and return values for each API.
snapshot/1 gives a read-only view of an open database; it is not a persisted
checkpoint. Use create_checkpoint/2 for a durable view that can be reopened,
or Slap.SlateDB.Admin.clone/3 to create an independently writable database
from a checkpoint or the latest state. SlateDB's range projection and union
operations for rescaling are not exposed by this binding.
Build and test
You need Elixir 1.18 or later on OTP 25 or later. Building the NIF from
source also needs Rust 1.91 or later.
export SLAP_SLATEDB_BUILD=1
mix test
mix test --include slow --include crash

The :slow test checks that slow I/O does not block schedulers. The crash
test also runs against S3 when SLAP_TEST_S3_ENDPOINT is set.
The package depends on
rustler_precompiled,
which downloads a prebuilt NIF for the platform from the GitHub release and
checks it against checksum-Elixir.Slap.SlateDB.Native.exs. With
SLAP_SLATEDB_BUILD=1 it builds from source with rustler instead, as CI and
development do.
SlateDB's own log records are off during tests. Set
SLAP_TEST_LOG_LEVEL=warning (or debug, info, error) to see them.
The :s3 tests run against a real S3-compatible server when
SLAP_TEST_S3_ENDPOINT is set. They check S3 configuration from the
environment, durable writes, and fencing through conditional puts. With
RustFS in Docker:
docker run -d --name rustfs -p 9000:9000 \
  -e RUSTFS_ACCESS_KEY=rustfsadmin -e RUSTFS_SECRET_KEY=rustfsadmin rustfs/rustfs
curl --aws-sigv4 "aws:amz:us-east-1:s3" --user rustfsadmin:rustfsadmin \
  -X PUT http://127.0.0.1:9000/slatedb-test
SLAP_TEST_S3_ENDPOINT=http://127.0.0.1:9000 mix test

SLAP_TEST_S3_BUCKET, _REGION, _KEY and _SECRET override the
defaults (slatedb-test, us-east-1, rustfsadmin, rustfsadmin).
The :azure test runs against Azurite
when SLAP_TEST_AZURITE is set:
docker run -d --name azurite -p 10000:10000 mcr.microsoft.com/azure-storage/azurite \
  azurite-blob --blobHost 0.0.0.0 --skipApiVersionCheck --loose
python3 scripts/azurite_container.py slatedb
SLAP_TEST_AZURITE=1 mix test

There is no GCS integration test. object_store uses GCS's XML API, and each
emulator tested (fake-gcs-server, storage-testbench, floci-gcp and localgcp,
as of October 2026) lacks at least one required behavior: XML-API uploads,
generation preconditions, or the ETag and x-goog-generation response
headers. Tests cover GCS store configuration only.
How it works
I/O NIFs copy their arguments, start work on a shared Tokio runtime, and send
the result to the calling Elixir process. A panic becomes an :internal error
reply. Opening a store and converting large batches run off the normal
schedulers.
Runtime threads
The Tokio runtime is shared by every SlateDB database in the VM. By default
it uses one worker thread per CPU. Set
config :slap_slatedb, runtime_threads: 4 in config/runtime.exs or earlier,
or set SLAP_SLATEDB_RUNTIME_THREADS=4 before starting the VM. Application
config takes precedence when it is not nil. System.put_env/2 in
config/runtime.exs works too; a call in your application's start/2 is too
late because dependencies start first. Invalid values fail startup. Restart
the VM to change the count.
More threads can help when many operations have work ready at once, but use
more memory and can add CPU contention. Fewer threads use fewer resources but
can limit concurrent work. Thread count does not remove object-store latency
or the wait for a durable WAL flush. Start with the default, then compare
throughput and latency on your hardware with your expected concurrency and
store. For example, run mix run bench/scenarios.exs once with the default
and again with SLAP_SLATEDB_RUNTIME_THREADS=4; each run starts a new VM.
close/2 waits for calls in flight, then rejects new calls. Snapshots,
transactions, and iterators hold the database open. If the final handle is
dropped without close/2, the destructor closes it in the background and logs
a warning.
Binaries of at least 64 KiB share SlateDB buffers with Elixir. This avoids a
copy, but a small slice can keep a larger cached block alive; use
:binary.copy/1 when retaining such a value.
A call with a timeout uses a helper process so late replies can be discarded.
The database operation continues after the caller times out. See
Durability and write ordering before using
timeouts with writes.
Object stores
SlateDB uses conditional writes to stop a second writer, so an object store
must support them. S3, Azure Blob Storage, and RustFS do. Check other stores,
including Google Cloud Storage, with probe_store/2 before use; see the notes
below.
The :store option of open/2 selects where the database lives:
# In memory, lost when the VM exits.
Slap.SlateDB.open("my-db", store: :memory)

# A local directory, for development: old manifest files are never deleted
# from it, so its size only grows.
Slap.SlateDB.open("my-db", store: {:local, "/var/lib/slatedb"})

# Amazon S3, configured from AWS_REGION, AWS_ACCESS_KEY_ID and
# AWS_SECRET_ACCESS_KEY.
Slap.SlateDB.open("my-db", store: {:url, "s3://my-bucket/prefix"})

# An S3-compatible store.
Slap.SlateDB.open("my-db",
  store:
    {:url, "s3://my-bucket/prefix",
     aws_endpoint: "http://127.0.0.1:9000",
     aws_allow_http: true,
     aws_region: "us-east-1",
     aws_access_key_id: "rustfsadmin",
     aws_secret_access_key: "rustfsadmin"}
)

# Azure Blob Storage, configured from AZURE_STORAGE_ACCOUNT_NAME and
# AZURE_STORAGE_ACCOUNT_KEY.
Slap.SlateDB.open("my-db", store: {:url, "az://my-container/prefix"})

# Google Cloud Storage, with a service account key file. Without one, the
# store uses application default credentials. See the GCS fencing note below.
Slap.SlateDB.open("my-db",
  store:
    {:url, "gs://my-bucket/prefix",
     google_service_account: "/etc/slatedb/service-account.json"}
)
{:url, url, options} builds a store for s3:// (Amazon S3 and compatible
stores), az:// / abfs:// / azure:// (Azure Blob Storage) or gs://
(Google Cloud Storage) URLs:
	Configuration comes from environment variables (AWS_*, AZURE_* or
GOOGLE_*), then from options, which win. Elixir reads the environment
with System.get_env/0 and passes it to the NIF, so System.put_env/2
changes are seen. The builders' own from_env() reads the OS environment,
which does not see them.

	Unknown option keys are errors. aws_regoin: "..." returns
{:error, %Slap.SlateDB.Error{kind: :invalid}} instead of being ignored.
Unknown environment variables are skipped, as from_env does.

	Conditional puts are always on. SlateDB fences a second writer with
conditional puts on its manifest. For S3, object_store already defaults to
ETag conditional puts, and the binding also sets them explicitly. A
conditional_put value other than "etag", from the environment or from
options, is an error. Azure and GCS support conditional puts without
configuration.

	Tested against emulators: the :s3 tests check fencing against RustFS,
which answers 412 Precondition Failed to a conflicting If-Match or
If-None-Match PUT. The :azure test checks it against Azurite.

	GCS fencing is unverified here. object_store sends the documented
x-goog-if-generation-match precondition, but no test in this repository
has exercised it against GCS.

	Probe stores before use. probe_store/2 checks whether a store rejects
conflicting conditional puts. A store that ignores preconditions silently
fails to fence a second writer. Run the probe against GCS and S3-compatible
stores other than RustFS:
{:ok, _steps} =
  Slap.SlateDB.probe_store({:url, "gs://my-bucket/prefix"}, "probe/check")


Durability and write ordering
Direct put, delete, merge, increment, and write calls return {:ok, seq}. A write is durable once durable_seq/1 is at least its seq. So a
process can write with await_durable: false and confirm many writes at once
from one {:slap_slatedb_durable, ref, tag, durable_seq} message, instead of
waiting on each write.
Each call waits for its reply, and SlateDB assigns the sequence number before
the reply is sent. So one process's writes are applied in the order it makes
them, each with a higher seq. Writes from different processes at the same
time have no defined order between them. Only code that calls the NIF
directly, without waiting for replies, could reorder one
process's writes.
Timeouts break this. A write that returns {:error, %{kind: :timeout}}
is still running and may be applied after the process's next write. If your
code depends on write order, do not pass :timeout to writes (the default
is :infinity), and treat any write error as the end of the handle: stop,
reopen, and reload state from storage.
A fenced writer detects the fence when it next writes or flushes, or when it
next polls the manifest (every manifest_poll_interval, 1 s by default).
Subscribers then get {:slap_slatedb_closed, ref, tag, :fenced}, so an idle
owner finds out that it lost ownership without writing.
Closing a fenced handle returns :ok if the handle had already detected the
fence. If the fence is detected during the close, close/2 returns
{:error, %{kind: :closed, reason: :fenced}}, because writes that were not
yet durable are lost. Treat both as
a normal shutdown of a writer that lost ownership.
Benchmarks
Run MIX_ENV=bench mix run bench/micro.exs to measure binding overhead on the
in-memory store. mix run bench/scenarios.exs measures durable writes, reads,
and scans against SLAP_BENCH_STORE=memory|local|s3; S3 uses
SLAP_BENCH_S3_ENDPOINT. mix run bench/sweeps.exs measures latency and PUT
rate across flush intervals and shard counts. The scripts write results under
bench/results/.
A durable write waits for a WAL flush. Lowering flush_interval can reduce
latency but increases object-store PUTs; each active database can issue up to
one WAL PUT per interval. Measure against the store and machine you intend to
use before choosing the interval and shard count.
Limits and caveats
	SlateDB 0.17 enforces TTL during compaction, not on reads. An expired row
may still be returned; get_key_value/3 includes its expire_ts for an
exact cutoff.
	Numeric merge operators require an eight-byte base value and the same
:merge_operator on every process that opens the database. An invalid base
can fail reads and compaction. A batch cannot merge the same key with
different TTLs.
	A compaction filter deletes keys only when compaction rewrites them.
Slap.SlateDB.Admin.compact/2 can force that work.
	A Slap.SlateDB.Reader sees durable writes after its next manifest poll
(its own manifest_poll_interval, 10 s by default, unlike the writer's
1 s).
	seq_for_timestamp/3 and timestamp_for_seq/3 use sampled points in the
manifest; they are approximate.
	Database and snapshot handles can be shared across processes. Use a
transaction or iterator from one process at a time.

Unsupported SlateDB APIs
Compared with SlateDB's official UniFFI bindings, this binding does not expose:
	merge operators and compaction filters written in Elixir
	filter policies, segments and prefix extractors
	the WAL reader
	submitting arbitrary compaction specs, reading compaction state, and
delete_db

Custom merge operators, compaction filters and filter policies are left out
on purpose. SlateDB calls them synchronously from its own threads, during
reads, flushes and compactions, where no Elixir process is waiting. A NIF
cannot call an Elixir function, so it would have to send a message and block
the Tokio thread until a reply arrives. That is slow, and it deadlocks if the
replying process is itself waiting on the database. So this binding offers
built-in operators and a prefix filter, chosen and configured from Elixir,
instead. Logs and metrics avoid the problem because they go to Elixir
without waiting for a reply.
License
Slap is released under the terms of the Apache License 2.0.
Copyright (c) 2026, Michael Russo.


  

    Changelog

0.2.0
	Upgrade SlateDB to 0.17. Databases written by 0.16 open unchanged.
	Keys can be up to 4 GiB long; the previous limit was 65,535 bytes.
	Slap.SlateDB.Iterator.seek/3 returns an :invalid error for an iterator
with order: :desc.
	SlateDB 0.17's new settings can be passed in :settings, among them
compactor_options.checkpoint_lifetime and
compactor_options.scheduler_options.sorted_run_consolidation_threshold.
	Ranged downloads: Slap.SlateDB.ObjectStore.download/3 takes
range: {first, last} (inclusive) and downloads only those bytes of the
object.

0.1.0
Initial release of slap_slatedb.
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                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

   END OF TERMS AND CONDITIONS

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

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

   Copyright [yyyy] [name of copyright owner]

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

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

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.
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Elixir bindings for SlateDB, an embedded key-value
store that keeps its data in object storage.
{:ok, db} = Slap.SlateDB.open("my-db", store: {:local, "/tmp/slatedb"})
{:ok, _seq} = Slap.SlateDB.put(db, "hello", "world")
{:ok, "world"} = Slap.SlateDB.get(db, "hello")
[{"hello", "world"}] = db |> Slap.SlateDB.scan(prefix: "hel") |> Enum.to_list()
:ok = Slap.SlateDB.close(db)
Keys and values are binaries. Keys cannot be empty.
Elixir-side argument and option checks raise. The NIF reports invalid
operations or store settings as {:error, %Slap.SlateDB.Error{kind: :invalid}};
other database and object-store failures also return an error tuple.
How calls run
SlateDB does its I/O on a Tokio runtime inside the NIF library. A call does
not block a BEAM scheduler: the NIF starts the work and returns, and the
calling process waits in receive for the result. So many processes can
use one database at the same time, and a slow object store only makes the
waiting processes slow.
Set config :slap_slatedb, runtime_threads: n in config/runtime.exs or
earlier, or set SLAP_SLATEDB_RUNTIME_THREADS=n before starting the VM.
Application config takes precedence when it is not nil. System.put_env/2 in
config/runtime.exs works too; your application's start/2 runs too late.
Invalid values fail application startup. The default is one per CPU.
Durability
By default a write returns when it is in memory and visible to reads. SlateDB
writes it to object storage within the flush_interval setting (100 ms by
default). Every write returns {:ok, seq}, its sequence number. A write is
durable once durable_seq/1 is at least seq. To find out:
	pass await_durable: true to the write, which waits before returning,
	call flush/1, or
	subscribe/3 to get a message each time the durable sequence number
goes up. This lets one process write without waiting and confirm many
writes at once.

Timeouts
Calls wait for their reply with no timeout by default. Pass
timeout: ms to a call to get
{:error, %Slap.SlateDB.Error{kind: :timeout}} after ms milliseconds.
A timeout does not cancel the operation: a write that timed out may still be
applied. A reply that comes later is dropped. A call with a timeout runs
through a short-lived process, so it costs a little more than one without.
Logs and metrics
SlateDB's log records go to Logger with a :slatedb_target metadata key.
Only records at config :slap_slatedb, log_level: level or above are sent;
the default is :warning. Change it at runtime with set_log_level/1.
stats/1 and metrics/1 report on a database, and Slap.SlateDB.Telemetry
emits its durability progress, stats and close as :telemetry events.
Write ordering
Each call waits for its reply, and SlateDB assigns the sequence number
before the reply is sent. So the writes of one process are applied in the
order the process makes them, and each gets a higher seq than the one
before. Writes from different processes at the same time have no defined
order between them. Use write/3 or a transaction when several writes must
be applied together.
This holds only for calls that got a reply. A write that timed out (see
"Timeouts") is still running and may be applied after the process's next
write. Code that depends on write order should not pass :timeout to
writes, and should treat any write error as the end of the handle: stop,
reopen and reload state from storage.
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    Types
  


    
      
        key_value()

      


        A key, value and metadata returned by get_key_value/3.



    


    
      
        store()

      


    


    
      
        t()

      


    


    
      
        write_op()

      


    





  
    Functions
  


    
      
        begin(slate_db, opts \\ [])

      


        Starts a transaction. See Slap.SlateDB.Transaction.



    


    
      
        close(slate_db, opts \\ [])

      


        Flushes buffered writes and closes the database.



    


    
      
        create_checkpoint(slate_db, opts \\ [])

      


        Creates a checkpoint: a named, durable view of the database that garbage
collection will not remove. Returns {:ok, %{id: id, manifest_id: id}}.



    


    
      
        delete(slate_db, key, opts \\ [])

      


        Deletes key. Returns {:ok, seq}. Takes the :await_durable option of
put/4.



    


    
      
        durability_lag(slate_db)

      


        Returns last_write_seq/1 - durable_seq/1, or 0: how many sequence numbers
written through this handle are not durable yet. Unlike stats/1, it does
not collect metrics, so it is cheap enough to sample often.



    


    
      
        durable_seq(slate_db)

      


        Returns the highest sequence number that is durable in object storage.



    


    
      
        flush(slate_db, opts \\ [])

      


        Writes buffered writes to object storage.



    


    
      
        get(db, key, opts \\ [])

      


        Reads the value for key. Returns {:ok, nil} when the key is not found.



    


    
      
        get_key_value(db, key, opts \\ [])

      


        Reads the current row for key with its metadata.



    


    
      
        increment(db, key)

      


        Adds by to the counter at key, without reading it first.



    


    
      
        increment(db, key, opts)

      


    


    
      
        increment(db, key, by, opts)

      


    


    
      
        iterator(db, opts \\ [])

      


        Opens a Slap.SlateDB.Iterator. Takes scan/2's bounds, prefix and read
options. :with_versions fixes the row shape when the iterator opens;
Slap.SlateDB.Iterator.next_batch/3 sets the fetch size.



    


    
      
        last_write_seq(slate_db)

      


        Returns the highest sequence number written through this handle (0 before
any write). Every write so far is durable once durable_seq/1 reaches it.



    


    
      
        merge(slate_db, key, operand, opts \\ [])

      


        Writes a merge operand for key. Returns {:ok, seq}.



    


    
      
        metrics(slate_db)

      


        Returns every metric SlateDB records for the database, as a list of
%{name: name, labels: %{label => value}, value: value}.



    


    
      
        open(path, opts)

      


        Opens the database at path in the given object store, or creates it.



    


    
      
        probe_store(store, path, opts \\ [])

      


        Checks that a store honours conditional writes, which SlateDB's writer
fencing depends on. Run it before opening databases on a store you have
not checked, such as a new S3-compatible server.



    


    
      
        put(slate_db, key, value, opts \\ [])

      


        Writes value for key. Returns {:ok, seq}, the write's sequence number.



    


    
      
        scan(db, opts \\ [])

      


        Returns a lazy stream of {key, value} tuples in key order. With
with_versions: true, each row is {key, value, version}.



    


    
      
        set_log_level(level)

      


        Sets the lowest level of SlateDB log records sent to Logger: :debug,
:info, :warning, :error, or :none to send none.



    


    
      
        snapshot(slate_db, opts \\ [])

      


        Takes a consistent, read-only snapshot. See Slap.SlateDB.Snapshot.



    


    
      
        stats(slate_db)

      


        Returns a summary of the database's state



    


    
      
        subscribe(slate_db, tag, pid \\ self())

      


        Subscribes pid to durability and close events.



    


    
      
        transaction(db, fun, opts \\ [])

      


        Runs fun in a transaction and commits it.



    


    
      
        unsubscribe(subscription, opts \\ [])

      


        Ends a subscription from subscribe/3. Ending it twice is allowed.



    


    
      
        validate_settings(settings)

      


        Checks a :settings map with the same parser used by open/2, without
opening a database. Returns :ok or an :invalid error.



    


    
      
        validate_store!(store)

      


        Checks a store specification with the same Elixir parser used by open/2,
without opening the store. Returns :ok or raises on a malformed
specification, as open/2 does. Store connectivity is checked when opened.



    


    
      
        write(slate_db, ops, opts \\ [])

      


        Applies a list of writes atomically: either all of them happen or none do.
Returns {:ok, seq}. All writes in the batch share that sequence number.



    





      


      
        Types


        


  
    
      
    
    
      key_value()



        
          
        

    

  


  

      

          @type key_value() :: %{
  key: binary(),
  value: binary(),
  seq: non_neg_integer() | nil,
  create_ts: non_neg_integer(),
  expire_ts: non_neg_integer() | nil
}


      


A key, value and metadata returned by get_key_value/3.

  



  
    
      
    
    
      store()



        
          
        

    

  


  

      

          @type store() ::
  :memory
  | :memory_ignoring_preconditions
  | {:local, Path.t()}
  | {:url, String.t()}
  | {:url, String.t(), [{atom() | String.t(), String.t()}]}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      



  



  
    
      
    
    
      write_op()



        
          
        

    

  


  

      

          @type write_op() ::
  {:put, binary(), binary()}
  | {:put, binary(), binary(), non_neg_integer()}
  | {:merge, binary(), binary()}
  | {:merge, binary(), binary(), non_neg_integer()}
  | {:delete, binary()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      begin(slate_db, opts \\ [])



        
          
        

    

  


  

      

          @spec begin(t(), keyword()) ::
  {:ok, Slap.SlateDB.Transaction.t()} | {:error, Slap.SlateDB.Error.t()}


      


Starts a transaction. See Slap.SlateDB.Transaction.
:isolation is :snapshot (the default), which detects write-write
conflicts, or :serializable, which also detects read-write conflicts.

  



    

  
    
      
    
    
      close(slate_db, opts \\ [])



        
          
        

    

  


  

      

          @spec close(t(), keyword()) :: :ok | {:error, Slap.SlateDB.Error.t()}


      


Flushes buffered writes and closes the database.
Close first waits for calls already in flight on this database to finish.
Calls made after close starts fail with
{:error, %Slap.SlateDB.Error{kind: :closed, reason: :clean}}, including calls
on snapshots, transactions and iterators of this database. Closing again
returns :ok.
If you never call close/1, the database is closed in the background once
it and everything opened from it (snapshots, transactions, iterators) have
been garbage collected, and a warning is logged. Do not rely on that for
shutdown.
After a fence (see open/2), close returns :ok if the handle already
knew it was fenced, for example from a failed write or a
{:slap_slatedb_closed, ref, tag, :fenced} message. If close is what discovers the
fence, it returns {:error, %Slap.SlateDB.Error{kind: :closed, reason: :fenced}}:
writes that were not yet durable are lost. Either way the handle is closed.

  



    

  
    
      
    
    
      create_checkpoint(slate_db, opts \\ [])



        
          
        

    

  


  

      

          @spec create_checkpoint(t(), keyword()) ::
  {:ok, %{id: String.t(), manifest_id: non_neg_integer()}}
  | {:error, Slap.SlateDB.Error.t()}


      


Creates a checkpoint: a named, durable view of the database that garbage
collection will not remove. Returns {:ok, %{id: id, manifest_id: id}}.
Open a Slap.SlateDB.Reader at the checkpoint, or clone the database from it
with Slap.SlateDB.Admin.clone/3. Manage checkpoints with Slap.SlateDB.Admin.
Options
	:scope - :durable (default) covers what is durable now. :all
first flushes writes still in memory, so it covers every write so far.
	:lifetime - milliseconds until the checkpoint expires. By default it
never expires.
	:name - a name, for Slap.SlateDB.Admin.list_checkpoints/2.
	:source - the id of an existing checkpoint to copy.
	:timeout - see "Timeouts" above.


  



    

  
    
      
    
    
      delete(slate_db, key, opts \\ [])



        
          
        

    

  


  

      

          @spec delete(t(), binary(), keyword()) ::
  {:ok, non_neg_integer()} | {:error, Slap.SlateDB.Error.t()}


      


Deletes key. Returns {:ok, seq}. Takes the :await_durable option of
put/4.

  



  
    
      
    
    
      durability_lag(slate_db)



        
          
        

    

  


  

      

          @spec durability_lag(t()) :: non_neg_integer()


      


Returns last_write_seq/1 - durable_seq/1, or 0: how many sequence numbers
written through this handle are not durable yet. Unlike stats/1, it does
not collect metrics, so it is cheap enough to sample often.

  



  
    
      
    
    
      durable_seq(slate_db)



        
          
        

    

  


  

      

          @spec durable_seq(t()) :: non_neg_integer()


      


Returns the highest sequence number that is durable in object storage.
A write is durable when its seq is at most this value.

  



    

  
    
      
    
    
      flush(slate_db, opts \\ [])



        
          
        

    

  


  

      

          @spec flush(t(), keyword()) :: :ok | {:error, Slap.SlateDB.Error.t()}


      


Writes buffered writes to object storage.
Options
	:type - :wal (default) writes the WAL, which makes all writes so
far durable. :memtable also writes the memtable out as an L0 SST.
	:timeout - see "Timeouts" above.


  



    

  
    
      
    
    
      get(db, key, opts \\ [])



        
          
        

    

  


  

      

          @spec get(t(), binary(), keyword()) ::
  {:ok, binary() | nil} | {:error, Slap.SlateDB.Error.t()}


      


Reads the value for key. Returns {:ok, nil} when the key is not found.
Options
	:durability - :memory (default) reads the latest write, even if it
is not durable yet. :remote reads only data that is durable in object
storage.
	:dirty - when true, also reads writes that are not yet committed
to the WAL. Defaults to false.
	:cache_blocks - whether blocks read from object storage go into the
block cache. Defaults to true.
	:timeout - see "Timeouts" above.


  



    

  
    
      
    
    
      get_key_value(db, key, opts \\ [])



        
          
        

    

  


  

      

          @spec get_key_value(t(), binary(), keyword()) ::
  {:ok, key_value() | nil} | {:error, Slap.SlateDB.Error.t()}


      


Reads the current row for key with its metadata.
Returns {:ok, nil} when the key is not found, or {:ok, row} where row
is a map with these keys:
	:key and :value
	:seq - the sequence number of the write
	:create_ts - when the row was written, in Unix milliseconds
	:expire_ts - when the row expires, in Unix milliseconds, or nil

Takes the options of get/3.

  



  
    
      
    
    
      increment(db, key)



        
          
        

    

  


  

      

          @spec increment(t(), binary()) ::
  {:ok, non_neg_integer()} | {:error, Slap.SlateDB.Error.t()}


      


Adds by to the counter at key, without reading it first.
The database must be opened with merge_operator: :u64_add or :i64_add.
Read the counter with get/3 and Slap.SlateDB.MergeOperator.decode_u64/1 or
decode_i64/1. Takes the options of merge/4. With no by, the increment
is 1; options can be passed as the third argument.

  



  
    
      
    
    
      increment(db, key, opts)



        
          
        

    

  


  

      

          @spec increment(t(), binary(), integer() | keyword()) ::
  {:ok, non_neg_integer()} | {:error, Slap.SlateDB.Error.t()}


      



  



  
    
      
    
    
      increment(db, key, by, opts)



        
          
        

    

  


  

      

          @spec increment(t(), binary(), integer(), keyword()) ::
  {:ok, non_neg_integer()} | {:error, Slap.SlateDB.Error.t()}


      



  



    

  
    
      
    
    
      iterator(db, opts \\ [])



        
          
        

    

  


  

      

          @spec iterator(t(), keyword()) ::
  {:ok, Slap.SlateDB.Iterator.t()} | {:error, Slap.SlateDB.Error.t()}


      


Opens a Slap.SlateDB.Iterator. Takes scan/2's bounds, prefix and read
options. :with_versions fixes the row shape when the iterator opens;
Slap.SlateDB.Iterator.next_batch/3 sets the fetch size.

  



  
    
      
    
    
      last_write_seq(slate_db)



        
          
        

    

  


  

      

          @spec last_write_seq(t()) :: non_neg_integer()


      


Returns the highest sequence number written through this handle (0 before
any write). Every write so far is durable once durable_seq/1 reaches it.

  



    

  
    
      
    
    
      merge(slate_db, key, operand, opts \\ [])



        
          
        

    

  


  

      

          @spec merge(t(), binary(), binary(), keyword()) ::
  {:ok, non_neg_integer()} | {:error, Slap.SlateDB.Error.t()}


      


Writes a merge operand for key. Returns {:ok, seq}.
The database must be opened with a :merge_operator, which combines the
operand with the key's current value when the key is read or compacted.
See Slap.SlateDB.MergeOperator for the operators and their operand formats.
An operand in the wrong format is rejected with an :invalid error.
Takes the :ttl, :await_durable and :timeout options of put/4.

  



  
    
      
    
    
      metrics(slate_db)



        
          
        

    

  


  

      

          @spec metrics(t()) :: [%{name: String.t(), labels: map(), value: term()}]


      


Returns every metric SlateDB records for the database, as a list of
%{name: name, labels: %{label => value}, value: value}.
value is an integer for counters and gauges. For a histogram it is a map
with :count, :sum, :min, :max, :boundaries and :bucket_counts.
Names start with slatedb., for example "slatedb.db.write_ops".

  



  
    
      
    
    
      open(path, opts)



        
          
        

    

  


  

      

          @spec open(String.t(), keyword()) :: {:ok, t()} | {:error, Slap.SlateDB.Error.t()}


      


Opens the database at path in the given object store, or creates it.
Only one writer can have a database open at a time. When a second writer
opens it, the first one is fenced: its next write fails with a
:closed error with reason :fenced.
Options
	:store - where the data lives. Required. One of:
	:memory - an in-memory store, lost when the VM exits. Good for tests.
	{:local, dir} - a directory on the local file system.
	{:url, url} or {:url, url, options} - an object storage URL:
"s3://bucket/prefix" (Amazon S3 and compatible stores),
"az://container/prefix" (Azure Blob Storage; also abfs:// and
azure://) or "gs://bucket/prefix" (Google Cloud Storage).
Configuration comes from environment variables (AWS_*, AZURE_*
or GOOGLE_*, such as AWS_REGION, AZURE_STORAGE_ACCOUNT_NAME
or GOOGLE_SERVICE_ACCOUNT), then from options, which win. For
example [aws_region: "us-east-1", aws_endpoint: "http://localhost:9000"].
An unknown option key is an error.

SlateDB uses conditional puts to fence other writers. S3 stores always
use ETag conditional puts, and a conditional_put setting other than
"etag", in the environment or in options, is an error. Azure and
GCS support conditional puts without configuration.

	:settings - a map of SlateDB settings, merged over the defaults. The
keys match SlateDB's JSON settings format, for example
%{flush_interval: "50ms", default_ttl_millis: 60_000}. To keep a
local disk cache of object storage files, set
%{object_store_cache_options: %{root_folder: "/var/cache/slatedb"}}.

	:cache - the in-memory block and metadata cache. By default each
database has its own. Pass a Slap.SlateDB.Cache to share one between
databases, or :disabled to turn it off.

	:merge_operator - a built-in merge operator for merge/4. See
Slap.SlateDB.MergeOperator. Every process that opens the database,
including readers, must use the same one.

	:compaction_filter - a Slap.SlateDB.CompactionFilter that deletes keys
under a set of prefixes as they are compacted. Needs the compactor,
which is on by default.

	:timeout - see "Timeouts" above.



  



    

  
    
      
    
    
      probe_store(store, path, opts \\ [])



        
          
        

    

  


  

      

          @spec probe_store(store(), String.t(), keyword()) ::
  {:ok, [{atom(), term()}]}
  | {:error, {:probe_failed, [{atom(), term()}]} | Slap.SlateDB.Error.t()}


      


Checks that a store honours conditional writes, which SlateDB's writer
fencing depends on. Run it before opening databases on a store you have
not checked, such as a new S3-compatible server.
It works on a new object at path (under the store's URL prefix, if any)
in five steps:
	:create - a create-if-absent PUT succeeds.
	:create_again - a second create-if-absent PUT is refused.
	:stale_if_match - a PUT with If-Match and a stale ETag is refused.
	:current_if_match - a PUT with If-Match and the current ETag
succeeds.
	:delete - the object is deleted.

Each step is :ok, {:failed, message}, :skipped (after an earlier
failure) or, for the two If-Match steps, :unsupported: SlateDB only
needs create-if-absent, and some stores (the local file system) do not
implement If-Match. A store that accepts a stale ETag fails.
Returns {:ok, steps} when nothing failed, {:error, {:probe_failed, steps}} when a step
failed, or {:error, %Slap.SlateDB.Error{}} if the store cannot be reached.
{:probe_failed, steps} means the probe ran and found a failed condition;
%Slap.SlateDB.Error{} means a store operation failed.
The :memory_ignoring_preconditions store, an in-memory store that treats
every conditional PUT as an overwrite, exists only to test code that runs
this probe. Do not open databases on it.
Takes the :timeout option.

  



    

  
    
      
    
    
      put(slate_db, key, value, opts \\ [])



        
          
        

    

  


  

      

          @spec put(t(), binary(), binary(), keyword()) ::
  {:ok, non_neg_integer()} | {:error, Slap.SlateDB.Error.t()}


      


Writes value for key. Returns {:ok, seq}, the write's sequence number.
Options
	:ttl - time to live in milliseconds. By default, the default_ttl_millis
setting applies (no expiry unless you set it). SlateDB removes expired
rows during compaction, so a read can still return a row for a while
after it expires. Check :expire_ts from get_key_value/2 if you need
an exact cutoff.
	:await_durable - when true, returns only after the write is durable
in object storage. Defaults to false.
	:timeout - see "Timeouts" above.

Values of 64 KiB or more are passed to SlateDB without copying.

  



    

  
    
      
    
    
      scan(db, opts \\ [])



        
          
        

    

  


  

      

          @spec scan(t(), keyword()) :: Enumerable.t()


      


Returns a lazy stream of {key, value} tuples in key order. With
with_versions: true, each row is {key, value, version}.
The scan starts when the stream is run. Each run sees the data as it is at
that time. Enumeration raises Slap.SlateDB.Error if a read fails.
Options
	:gte / :gt - lower bound, inclusive or exclusive.
	:lte / :lt - upper bound, inclusive or exclusive.
	:prefix - only keys that start with this binary. Can be combined with
the bounds above.
	:batch_size - rows fetched per native call. Defaults to 256.
	:with_versions - include each row's sequence number as its version.
	:order - :asc (default) or :desc.
	:durability, :dirty - as for get/3.
	:cache_blocks - whether blocks read by the scan go into the block
cache. Defaults to false, so a large scan does not push out hot blocks.
	:read_ahead_bytes - how many bytes to fetch ahead from object storage.
	:max_fetch_tasks - how many fetches to run at the same time.
	:timeout - applies to opening the scan and to each batch fetch.

Examples
Slap.SlateDB.scan(db, gte: "user:", lt: "user;") |> Enum.take(10)
Slap.SlateDB.scan(db, prefix: "user:") |> Stream.map(&elem(&1, 0)) |> Enum.to_list()

  



  
    
      
    
    
      set_log_level(level)



        
          
        

    

  


  

      

          @spec set_log_level(:debug | :info | :warning | :error | :none) :: :ok


      


Sets the lowest level of SlateDB log records sent to Logger: :debug,
:info, :warning, :error, or :none to send none.

  



    

  
    
      
    
    
      snapshot(slate_db, opts \\ [])



        
          
        

    

  


  

      

          @spec snapshot(t(), keyword()) ::
  {:ok, Slap.SlateDB.Snapshot.t()} | {:error, Slap.SlateDB.Error.t()}


      


Takes a consistent, read-only snapshot. See Slap.SlateDB.Snapshot.

  



  
    
      
    
    
      stats(slate_db)



        
          
        

    

  


  

      

          @spec stats(t()) :: %{required(atom()) => non_neg_integer()}


      


Returns a summary of the database's state:
	:durable_seq - see durable_seq/1.
	:last_write_seq - the highest seq written through this handle.
	:durability_lag - see durability_lag/1.
	:l0_sst_count and :sorted_run_count - the shape of the LSM tree. A
growing L0 count means compaction is falling behind.
	:cache_hits and :cache_misses - block cache lookups, over all entry
kinds, since the database opened.

It works after close/1 too.

  



    

  
    
      
    
    
      subscribe(slate_db, tag, pid \\ self())



        
          
        

    

  


  

      

          @spec subscribe(t(), term(), pid()) :: {:ok, Slap.SlateDB.Subscription.t()}


      


Subscribes pid to durability and close events.
pid gets {:slap_slatedb_durable, ref, tag, durable_seq} straight away
and then each time the durable sequence number goes up. Updates are
coalesced: a busy process gets the latest value, not every step.
When the database closes, pid gets {:slap_slatedb_closed, ref, tag, reason} once, where reason is :clean, :fenced, :panic or
:unknown, and the subscription ends. A fenced writer finds out that it is
fenced when it next writes or flushes, or when it next reads the manifest
(every manifest_poll_interval).
ref is the returned subscription's :ref, unique to this subscription;
tag is the caller's, and several subscriptions may share it.
The subscription also ends when pid exits (it is monitored) or on
unsubscribe/2. It does not end when the returned value is garbage
collected.

  



    

  
    
      
    
    
      transaction(db, fun, opts \\ [])



        
          
        

    

  


  

      

          @spec transaction(
  t(),
  (Slap.SlateDB.Transaction.t() -> {:ok, any()} | {:error, any()}),
  keyword()
) ::
  {:ok, any()} | {:error, any()}


      


Runs fun in a transaction and commits it.
fun returns {:ok, value} to commit or {:error, reason} to roll back.
Returns {:ok, value} only after the commit is durable. A rollback returns
{:error, reason}. If fun raises, throws or exits, the transaction is
rolled back and the failure is propagated.
Options
	:isolation - :snapshot (default) or :serializable.
	:retries - how many times to run fun again after a commit conflict.
Defaults to 0. fun must be safe to run more than once.
	:timeout - applies to starting and to committing the transaction.

Use begin/2 and Slap.SlateDB.Transaction.commit/2 to commit without
waiting for durability and receive the commit's sequence number.
Example
Slap.SlateDB.transaction(db, fn tx ->
  {:ok, balance} = Slap.SlateDB.Transaction.get(tx, "balance")
  new_balance = String.to_integer(balance || "0") + 10
  :ok = Slap.SlateDB.Transaction.put(tx, "balance", Integer.to_string(new_balance))
  {:ok, new_balance}
end, retries: 3)

  



    

  
    
      
    
    
      unsubscribe(subscription, opts \\ [])



        
          
        

    

  


  

      

          @spec unsubscribe(Slap.SlateDB.Subscription.t(), keyword()) :: :ok


      


Ends a subscription from subscribe/3. Ending it twice is allowed.
No message is sent once this returns, but messages sent before it may be
waiting in the subscriber's mailbox. With flush: true, called from the
subscriber, they are removed.

  



  
    
      
    
    
      validate_settings(settings)



        
          
        

    

  


  

      

          @spec validate_settings(map()) :: :ok | {:error, Slap.SlateDB.Error.t()}


      


Checks a :settings map with the same parser used by open/2, without
opening a database. Returns :ok or an :invalid error.

  



  
    
      
    
    
      validate_store!(store)



        
          
        

    

  


  

      

          @spec validate_store!(store()) :: :ok


      


Checks a store specification with the same Elixir parser used by open/2,
without opening the store. Returns :ok or raises on a malformed
specification, as open/2 does. Store connectivity is checked when opened.

  



    

  
    
      
    
    
      write(slate_db, ops, opts \\ [])



        
          
        

    

  


  

      

          @spec write(t(), [write_op()], keyword()) ::
  {:ok, non_neg_integer()} | {:error, Slap.SlateDB.Error.t()}


      


Applies a list of writes atomically: either all of them happen or none do.
Returns {:ok, seq}. All writes in the batch share that sequence number.
Slap.SlateDB.write(db, [
  {:put, "a", "1"},
  {:put, "b", "2", 60_000},
  {:delete, "c"}
])
A {:merge, key, operand} needs a :merge_operator (see merge/4). A
four-element :put or :merge sets a TTL in milliseconds. Takes the
:await_durable and :timeout options of put/4.
A batch of more than 1000 operations is converted on a dirty
CPU scheduler, so it does not hold up a normal scheduler.

  


        

      


  

    
Slap.SlateDB.Iterator 
    



      
A low-level iterator over a key range.
Most code should use the streams from Slap.SlateDB.scan/2,
Slap.SlateDB.Snapshot.scan/2 and Slap.SlateDB.Transaction.scan/2 instead. Use
this module when you need seek/2.
An iterator is not safe to share between processes that read from it at the
same time. Calls are serialized, so the rows each process sees will
interleave.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        next_batch(iterator, max \\ 256, opts \\ [])

      


        Returns up to max rows as {key, value} tuples. An iterator opened with
with_versions: true returns {key, value, version} tuples. The version
is nil for a transaction's uncommitted writes. Returns {:ok, []} when
the iterator is done. :timeout applies to this batch fetch.



    


    
      
        seek(iterator, key, opts \\ [])

      


        Moves the iterator forward to the first key that is at least key.
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          @opaque t()


      



  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      next_batch(iterator, max \\ 256, opts \\ [])



        
          
        

    

  


  

      

          @spec next_batch(t(), pos_integer(), keyword()) ::
  {:ok, [{binary(), binary()} | {binary(), binary(), non_neg_integer() | nil}]}
  | {:error, Slap.SlateDB.Error.t()}


      


Returns up to max rows as {key, value} tuples. An iterator opened with
with_versions: true returns {key, value, version} tuples. The version
is nil for a transaction's uncommitted writes. Returns {:ok, []} when
the iterator is done. :timeout applies to this batch fetch.

  



    

  
    
      
    
    
      seek(iterator, key, opts \\ [])



        
          
        

    

  


  

      

          @spec seek(t(), binary(), keyword()) :: :ok | {:error, Slap.SlateDB.Error.t()}


      


Moves the iterator forward to the first key that is at least key.
The key must be inside the iterator's range and not before its current
position. An iterator with order: :desc cannot seek; it returns an
:invalid error.

  


        

      


  

    
Slap.SlateDB.Reader 
    



      
Read-only access to a database, alongside its writer.
A reader does not fence the writer, so any number of readers can follow one
database, in this VM or elsewhere. It picks up the writer's changes by
polling the manifest and replaying the WAL.
{:ok, reader} = Slap.SlateDB.Reader.open("my-db", store: store)
{:ok, value} = Slap.SlateDB.Reader.get(reader, "key")
reader |> Slap.SlateDB.Reader.scan(prefix: "user:") |> Enum.take(10)
:ok = Slap.SlateDB.Reader.close(reader)
A reader sees writes once they are durable (in the WAL in object storage),
within manifest_poll_interval. It does not see writes that are still only
in the writer's memory.

      


      
        Summary
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        t()

      


    





  
    Functions
  


    
      
        close(reader, opts \\ [])

      


        Closes the reader. It waits for calls in flight; later calls get a
:closed error. Closing twice is allowed. A :managed reader's
checkpoint is left to expire.



    


    
      
        durable_seq(reader)

      


        Returns the highest durable sequence number the reader has seen.



    


    
      
        get(reader, key, opts \\ [])

      


        Reads key. Takes the options of Slap.SlateDB.get/3.



    


    
      
        get_key_value(reader, key, opts \\ [])

      


        Reads key with its metadata, like Slap.SlateDB.get_key_value/3.



    


    
      
        iterator(reader, opts \\ [])

      


        Opens a Slap.SlateDB.Iterator. Takes the options of Slap.SlateDB.iterator/2.



    


    
      
        open(path, opts)

      


        Opens a reader for the database at path.



    


    
      
        scan(reader, opts \\ [])

      


        Scans rows. Takes the options of Slap.SlateDB.scan/2.
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      t()



        
          
        

    

  


  

      

          @opaque t()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      close(reader, opts \\ [])



        
          
        

    

  


  

      

          @spec close(t(), keyword()) :: :ok | {:error, Slap.SlateDB.Error.t()}


      


Closes the reader. It waits for calls in flight; later calls get a
:closed error. Closing twice is allowed. A :managed reader's
checkpoint is left to expire.

  



  
    
      
    
    
      durable_seq(reader)



        
          
        

    

  


  

      

          @spec durable_seq(t()) :: non_neg_integer()


      


Returns the highest durable sequence number the reader has seen.

  



    

  
    
      
    
    
      get(reader, key, opts \\ [])



        
          
        

    

  


  

      

          @spec get(t(), binary(), keyword()) ::
  {:ok, binary() | nil} | {:error, Slap.SlateDB.Error.t()}


      


Reads key. Takes the options of Slap.SlateDB.get/3.

  



    

  
    
      
    
    
      get_key_value(reader, key, opts \\ [])



        
          
        

    

  


  

      

          @spec get_key_value(t(), binary(), keyword()) ::
  {:ok, Slap.SlateDB.key_value() | nil} | {:error, Slap.SlateDB.Error.t()}


      


Reads key with its metadata, like Slap.SlateDB.get_key_value/3.

  



    

  
    
      
    
    
      iterator(reader, opts \\ [])



        
          
        

    

  


  

      

          @spec iterator(t(), keyword()) ::
  {:ok, Slap.SlateDB.Iterator.t()} | {:error, Slap.SlateDB.Error.t()}


      


Opens a Slap.SlateDB.Iterator. Takes the options of Slap.SlateDB.iterator/2.

  



  
    
      
    
    
      open(path, opts)



        
          
        

    

  


  

      

          @spec open(String.t(), keyword()) :: {:ok, t()} | {:error, Slap.SlateDB.Error.t()}


      


Opens a reader for the database at path.
Options
	:store - required, as for Slap.SlateDB.open/2.
	:mode - how the reader tracks the database:	:managed (default) - the reader keeps its own checkpoint, refreshed
as it follows the writer, so garbage collection cannot delete files
it is reading.
	:latest - no checkpoint and no writes to the store. Reads can fail
if garbage collection deletes a file the reader still uses.


	:checkpoint - a checkpoint id (from Slap.SlateDB.create_checkpoint/2).
The reader stays at that checkpoint instead of following the writer.
	:settings - a map of reader options, merged over SlateDB's
defaults: manifest_poll_interval (default 10 s),
checkpoint_lifetime (10 min), max_memtable_bytes,
skip_wal_replay, object_store_cache_options and so on. Give the two
durations in milliseconds or as a string such as "100ms", "10s",
"5m" or "1h".
	:cache - as for Slap.SlateDB.open/2.
	:merge_operator - the database's merge operator, if it has one.
	:timeout - see Slap.SlateDB.


  



    

  
    
      
    
    
      scan(reader, opts \\ [])



        
          
        

    

  


  

      

          @spec scan(t(), keyword()) :: Enumerable.t()


      


Scans rows. Takes the options of Slap.SlateDB.scan/2.

  


        

      


  

    
Slap.SlateDB.Snapshot 
    



      
A consistent, read-only view of the database at the time it was taken.
Create one with Slap.SlateDB.snapshot/1. Writes made after the snapshot are
not visible through it.
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        t()

      


    





  
    Functions
  


    
      
        get(snapshot, key, opts \\ [])

      


        Reads key as of the snapshot. Takes the options of Slap.SlateDB.get/3.



    


    
      
        get_key_value(snapshot, key, opts \\ [])

      


        Reads key with its metadata as of the snapshot, like
Slap.SlateDB.get_key_value/3.



    


    
      
        iterator(snapshot, opts \\ [])

      


        Opens a Slap.SlateDB.Iterator as of the snapshot. Takes the options of Slap.SlateDB.iterator/2.



    


    
      
        scan(snapshot, opts \\ [])

      


        Scans rows as of the snapshot. Takes the same options as Slap.SlateDB.scan/2.
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      t()



        
          
        

    

  


  

      

          @opaque t()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      get(snapshot, key, opts \\ [])



        
          
        

    

  


  

      

          @spec get(t(), binary(), keyword()) ::
  {:ok, binary() | nil} | {:error, Slap.SlateDB.Error.t()}


      


Reads key as of the snapshot. Takes the options of Slap.SlateDB.get/3.

  



    

  
    
      
    
    
      get_key_value(snapshot, key, opts \\ [])



        
          
        

    

  


  

      

          @spec get_key_value(t(), binary(), keyword()) ::
  {:ok, Slap.SlateDB.key_value() | nil} | {:error, Slap.SlateDB.Error.t()}


      


Reads key with its metadata as of the snapshot, like
Slap.SlateDB.get_key_value/3.

  



    

  
    
      
    
    
      iterator(snapshot, opts \\ [])



        
          
        

    

  


  

      

          @spec iterator(t(), keyword()) ::
  {:ok, Slap.SlateDB.Iterator.t()} | {:error, Slap.SlateDB.Error.t()}


      


Opens a Slap.SlateDB.Iterator as of the snapshot. Takes the options of Slap.SlateDB.iterator/2.

  



    

  
    
      
    
    
      scan(snapshot, opts \\ [])



        
          
        

    

  


  

      

          @spec scan(t(), keyword()) :: Enumerable.t()


      


Scans rows as of the snapshot. Takes the same options as Slap.SlateDB.scan/2.

  


        

      


  

    
Slap.SlateDB.Transaction 
    



      
A read-write transaction.
Start one with Slap.SlateDB.begin/2 or, more simply, Slap.SlateDB.transaction/3.
Reads see the database as of the start of the transaction plus the
transaction's own writes. Writes stay in memory until commit/2.
A transaction belongs to the process that uses it. Do not use it from more
than one process at the same time.
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    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        commit(transaction, opts \\ [])

      


        Commits the transaction.



    


    
      
        delete(transaction, key)

      


        Adds a delete to the transaction.



    


    
      
        get(tx, key, opts \\ [])

      


        Reads key, including this transaction's uncommitted writes. Takes the
options of Slap.SlateDB.get/3.



    


    
      
        get_key_value(tx, key, opts \\ [])

      


        Reads key with its metadata, like Slap.SlateDB.get_key_value/3,
including this transaction's uncommitted writes. Their :seq is nil until
commit.



    


    
      
        iterator(tx, opts \\ [])

      


        Opens an iterator over the transaction's rows. See Slap.SlateDB.iterator/2.



    


    
      
        merge(transaction, key, operand, opts \\ [])

      


        Adds a merge operand to the transaction. The database must be opened with a
:merge_operator; see Slap.SlateDB.merge/4. Takes the :ttl option of put/4.



    


    
      
        put(transaction, key, value, opts \\ [])

      


        Adds a put to the transaction.



    


    
      
        rollback(transaction)

      


        Throws away the transaction's writes. Rolling back twice is allowed.



    


    
      
        scan(tx, opts \\ [])

      


        Scans rows, including this transaction's uncommitted writes. With
with_versions: true, those writes have a nil version. See
Slap.SlateDB.scan/2.
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          @opaque t()
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      commit(transaction, opts \\ [])



        
          
        

    

  


  

      

          @spec commit(t(), keyword()) ::
  {:ok, non_neg_integer() | nil} | {:error, Slap.SlateDB.Error.t()}


      


Commits the transaction.
Returns {:ok, seq} with the commit's sequence number, or {:ok, nil} if
the transaction made no writes. Returns
{:error, %Slap.SlateDB.Error{kind: :conflict}} if the transaction conflicts
with another one that committed first.
Options
	:await_durable - when true, returns only after the writes are durable
in object storage. Defaults to false.
	:timeout - see Slap.SlateDB.get/3.


  



  
    
      
    
    
      delete(transaction, key)



        
          
        

    

  


  

      

          @spec delete(t(), binary()) :: :ok | {:error, Slap.SlateDB.Error.t()}


      


Adds a delete to the transaction.

  



    

  
    
      
    
    
      get(tx, key, opts \\ [])



        
          
        

    

  


  

      

          @spec get(t(), binary(), keyword()) ::
  {:ok, binary() | nil} | {:error, Slap.SlateDB.Error.t()}


      


Reads key, including this transaction's uncommitted writes. Takes the
options of Slap.SlateDB.get/3.

  



    

  
    
      
    
    
      get_key_value(tx, key, opts \\ [])



        
          
        

    

  


  

      

          @spec get_key_value(t(), binary(), keyword()) ::
  {:ok, Slap.SlateDB.key_value() | nil} | {:error, Slap.SlateDB.Error.t()}


      


Reads key with its metadata, like Slap.SlateDB.get_key_value/3,
including this transaction's uncommitted writes. Their :seq is nil until
commit.

  



    

  
    
      
    
    
      iterator(tx, opts \\ [])



        
          
        

    

  


  

      

          @spec iterator(t(), keyword()) ::
  {:ok, Slap.SlateDB.Iterator.t()} | {:error, Slap.SlateDB.Error.t()}


      


Opens an iterator over the transaction's rows. See Slap.SlateDB.iterator/2.

  



    

  
    
      
    
    
      merge(transaction, key, operand, opts \\ [])



        
          
        

    

  


  

      

          @spec merge(t(), binary(), binary(), keyword()) ::
  :ok | {:error, Slap.SlateDB.Error.t()}


      


Adds a merge operand to the transaction. The database must be opened with a
:merge_operator; see Slap.SlateDB.merge/4. Takes the :ttl option of put/4.

  



    

  
    
      
    
    
      put(transaction, key, value, opts \\ [])



        
          
        

    

  


  

      

          @spec put(t(), binary(), binary(), keyword()) ::
  :ok | {:error, Slap.SlateDB.Error.t()}


      


Adds a put to the transaction.
Options
	:ttl - time to live in milliseconds. By default, the database's
default_ttl_millis setting applies.


  



  
    
      
    
    
      rollback(transaction)



        
          
        

    

  


  

      

          @spec rollback(t()) :: :ok


      


Throws away the transaction's writes. Rolling back twice is allowed.

  



    

  
    
      
    
    
      scan(tx, opts \\ [])



        
          
        

    

  


  

      

          @spec scan(t(), keyword()) :: Enumerable.t()


      


Scans rows, including this transaction's uncommitted writes. With
with_versions: true, those writes have a nil version. See
Slap.SlateDB.scan/2.

  


        

      


  

    
Slap.SlateDB.Admin 
    



      
Checkpoints, clones, garbage collection and other work on a database's
files, without opening the database.
An admin handle only reads and updates the manifest in object storage, so
it can be used while a writer has the database open, here or elsewhere.
{:ok, admin} = Slap.SlateDB.Admin.open("my-db", store: store)
{:ok, %{id: id}} = Slap.SlateDB.Admin.create_checkpoint(admin, name: "nightly")
{:ok, [%{id: ^id, name: "nightly"}]} = Slap.SlateDB.Admin.list_checkpoints(admin)

      


      
        Summary


  
    Types
  


    
      
        checkpoint()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        clone(admin, clone_path, opts \\ [])

      


        Creates the database at clone_path as a clone of this one, as of a
checkpoint or of its latest state. The clone shares the source's files
instead of copying them, and then changes independently.



    


    
      
        compact(admin, opts \\ [])

      


        Asks the database's compactor to merge all sorted runs into one.



    


    
      
        create_checkpoint(admin, opts \\ [])

      


        Creates a checkpoint of the database's latest manifest. Unlike
Slap.SlateDB.create_checkpoint/2, it does not need the database open, and it
only covers what the writer has already written to the manifest.



    


    
      
        delete_checkpoint(admin, id, opts \\ [])

      


        Deletes a checkpoint. Garbage collection can then remove its files.



    


    
      
        list_checkpoints(admin, opts \\ [])

      


        Lists checkpoints, oldest first. Pass name: name to list only those with
that name.



    


    
      
        open(path, opts)

      


        Opens an admin handle for the database at path. Takes the :store and
:timeout options of Slap.SlateDB.open/2.



    


    
      
        refresh_checkpoint(admin, id, lifetime, opts \\ [])

      


        Sets a checkpoint to expire lifetime milliseconds from now, or never when
lifetime is nil.



    


    
      
        run_gc(admin, opts \\ [])

      


        Runs the garbage collector once, deleting files that no manifest or
checkpoint needs any more.



    


    
      
        seq_for_timestamp(admin, datetime, opts \\ [])

      


        Returns the sequence number of the write at datetime, from SlateDB's
sequence tracker, or nil if it has no record. Approximate, like
timestamp_for_seq/3, and takes the same :round_up option.



    


    
      
        timestamp_for_seq(admin, seq, opts \\ [])

      


        Returns when the write with sequence number seq happened, as recorded by
SlateDB's sequence tracker, or nil if it has no record. The tracker
keeps a sample of points, so the result is approximate. With
round_up: true, it rounds to the next recorded point instead of the
previous one.
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      checkpoint()



        
          
        

    

  


  

      

          @type checkpoint() :: %{
  id: String.t(),
  manifest_id: non_neg_integer(),
  created_at: DateTime.t(),
  expires_at: DateTime.t() | nil,
  name: String.t() | nil
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      clone(admin, clone_path, opts \\ [])



        
          
        

    

  


  

      

          @spec clone(t(), String.t(), keyword()) :: :ok | {:error, Slap.SlateDB.Error.t()}


      


Creates the database at clone_path as a clone of this one, as of a
checkpoint or of its latest state. The clone shares the source's files
instead of copying them, and then changes independently.
The clone is in the same store (and under the same URL prefix). Open it
with Slap.SlateDB.open/2. For a :memory store this only works while the
store is shared, which it is not across separate open calls, so use a
local or object store.
Options
	:checkpoint - the checkpoint id to clone from. By default, SlateDB
makes a checkpoint of the latest state.
	:timeout - see Slap.SlateDB.


  



    

  
    
      
    
    
      compact(admin, opts \\ [])



        
          
        

    

  


  

      

          @spec compact(t(), keyword()) ::
  {:ok, String.t() | nil} | {:error, Slap.SlateDB.Error.t()}


      


Asks the database's compactor to merge all sorted runs into one.
This rewrites every sorted run, which is how a Slap.SlateDB.CompactionFilter
reaches data that was compacted before its prefix was added. It is the same
plan as SlateDB's own full compaction: L0 SSTs are left to the normal
schedule. A compactor must be running, for example in the process that has
the database open.
Returns {:ok, compaction_id}, or {:ok, nil} when there are no sorted
runs yet. The compaction runs in the background; it may be rejected if it
conflicts with a compaction already running.

  



    

  
    
      
    
    
      create_checkpoint(admin, opts \\ [])



        
          
        

    

  


  

      

          @spec create_checkpoint(t(), keyword()) ::
  {:ok, %{id: String.t(), manifest_id: non_neg_integer()}}
  | {:error, Slap.SlateDB.Error.t()}


      


Creates a checkpoint of the database's latest manifest. Unlike
Slap.SlateDB.create_checkpoint/2, it does not need the database open, and it
only covers what the writer has already written to the manifest.
Takes the :lifetime, :name, :source and :timeout options of
Slap.SlateDB.create_checkpoint/2.

  



    

  
    
      
    
    
      delete_checkpoint(admin, id, opts \\ [])



        
          
        

    

  


  

      

          @spec delete_checkpoint(t(), String.t(), keyword()) ::
  :ok | {:error, Slap.SlateDB.Error.t()}


      


Deletes a checkpoint. Garbage collection can then remove its files.

  



    

  
    
      
    
    
      list_checkpoints(admin, opts \\ [])



        
          
        

    

  


  

      

          @spec list_checkpoints(t(), keyword()) ::
  {:ok, [checkpoint()]} | {:error, Slap.SlateDB.Error.t()}


      


Lists checkpoints, oldest first. Pass name: name to list only those with
that name.

  



  
    
      
    
    
      open(path, opts)



        
          
        

    

  


  

      

          @spec open(String.t(), keyword()) :: {:ok, t()} | {:error, Slap.SlateDB.Error.t()}


      


Opens an admin handle for the database at path. Takes the :store and
:timeout options of Slap.SlateDB.open/2.

  



    

  
    
      
    
    
      refresh_checkpoint(admin, id, lifetime, opts \\ [])



        
          
        

    

  


  

      

          @spec refresh_checkpoint(t(), String.t(), non_neg_integer() | nil, keyword()) ::
  :ok | {:error, Slap.SlateDB.Error.t()}


      


Sets a checkpoint to expire lifetime milliseconds from now, or never when
lifetime is nil.

  



    

  
    
      
    
    
      run_gc(admin, opts \\ [])



        
          
        

    

  


  

      

          @spec run_gc(t(), keyword()) :: :ok | {:error, Slap.SlateDB.Error.t()}


      


Runs the garbage collector once, deleting files that no manifest or
checkpoint needs any more.
Options
	:settings - a map merged over SlateDB's default garbage collector
options, for example
%{compacted_options: %{min_age: "1h"}, wal_options: %{min_age: "1h"}}.
	:timeout - see Slap.SlateDB.


  



    

  
    
      
    
    
      seq_for_timestamp(admin, datetime, opts \\ [])



        
          
        

    

  


  

      

          @spec seq_for_timestamp(t(), DateTime.t(), keyword()) ::
  {:ok, non_neg_integer() | nil} | {:error, Slap.SlateDB.Error.t()}


      


Returns the sequence number of the write at datetime, from SlateDB's
sequence tracker, or nil if it has no record. Approximate, like
timestamp_for_seq/3, and takes the same :round_up option.

  



    

  
    
      
    
    
      timestamp_for_seq(admin, seq, opts \\ [])



        
          
        

    

  


  

      

          @spec timestamp_for_seq(t(), non_neg_integer(), keyword()) ::
  {:ok, DateTime.t() | nil} | {:error, Slap.SlateDB.Error.t()}


      


Returns when the write with sequence number seq happened, as recorded by
SlateDB's sequence tracker, or nil if it has no record. The tracker
keeps a sample of points, so the result is approximate. With
round_up: true, it rounds to the next recorded point instead of the
previous one.

  


        

      


  

    
Slap.SlateDB.Cache 
    



      
An in-memory block and metadata cache that several databases can share.
cache = Slap.SlateDB.Cache.new(512 * 1024 * 1024)
{:ok, a} = Slap.SlateDB.open("a", store: store, cache: cache)
{:ok, b} = Slap.SlateDB.open("b", store: store, cache: cache)
The databases compete for one memory budget instead of each having its own.
SlateDB keeps each database's entries apart, so they cannot see each other's
blocks. Without a :cache option, each database gets its own default cache.
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        new(capacity_bytes)

      


        Creates a cache that holds up to capacity_bytes of blocks and metadata.
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          @opaque t()
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      new(capacity_bytes)



        
          
        

    

  


  

      

          @spec new(pos_integer()) :: t()


      


Creates a cache that holds up to capacity_bytes of blocks and metadata.

  


        

      


  

    
Slap.SlateDB.CompactionFilter 
    



      
Deletes every key under a set of prefixes, as the database is compacted.
This is a cheap way to delete a large range of keys, such as everything
stored for a deleted stream: instead of writing a tombstone for every key,
add the prefix to the filter, and compactions delete the keys as they
rewrite them.
filter = Slap.SlateDB.CompactionFilter.new()
{:ok, db} = Slap.SlateDB.open("streams", store: store, compaction_filter: filter)
# ... later, when stream 42 is deleted:
:ok = Slap.SlateDB.CompactionFilter.add(filter, ["stream/42/"])
Things to know
	Keys stay readable until they are compacted. The filter only
changes data that a compaction rewrites. Until then, reads still see
the keys, so also stop reading them (for example, check your own
"deleted" marker first).
	Data that is already compacted waits for its sorted run to be
compacted again. New writes are compacted soon, but a key that sits
in a sorted run is only deleted when a compaction rewrites that run,
which can take a long time. Call Slap.SlateDB.Admin.compact/2 after adding
prefixes to rewrite all sorted runs.
	Deleting is permanent. Once a compaction has deleted a key,
removing its prefix from the filter does not bring it back.
	Matching entries become tombstones. A dropped entry could uncover
an older version of the key in a part of the tree that the compaction
did not include. A tombstone hides older versions, and SlateDB removes
it when it reaches the bottom of the tree.
	Snapshots and transactions may see the change. A compaction does not
keep deleted keys for open snapshots. This is how SlateDB compaction
filters work in general.
	Each compaction takes the set as it is when it starts.
	Only this process's compactor uses the filter. A compactor run
elsewhere needs its own.
	The filter keeps its prefixes in memory. Keep the set small (for example
remove a prefix after every key under it is gone), because every change
rebuilds it.
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        add(compaction_filter, prefixes)

      


        Adds prefixes. Later compactions delete keys under them.



    


    
      
        new(prefixes \\ [])

      


        Creates a filter with an initial set of prefixes.



    


    
      
        prefixes(compaction_filter)

      


        Returns the prefixes, sorted.



    


    
      
        remove(compaction_filter, prefixes)

      


        Removes prefixes. Keys already deleted stay deleted.



    


    
      
        tombstoned(compaction_filter)

      


        Returns how many entries compactions have turned into tombstones so far.
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          @opaque t()
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      add(compaction_filter, prefixes)



        
          
        

    

  


  

      

          @spec add(t(), [binary()]) :: :ok


      


Adds prefixes. Later compactions delete keys under them.

  



    

  
    
      
    
    
      new(prefixes \\ [])



        
          
        

    

  


  

      

          @spec new([binary()]) :: t()


      


Creates a filter with an initial set of prefixes.

  



  
    
      
    
    
      prefixes(compaction_filter)



        
          
        

    

  


  

      

          @spec prefixes(t()) :: [binary()]


      


Returns the prefixes, sorted.

  



  
    
      
    
    
      remove(compaction_filter, prefixes)



        
          
        

    

  


  

      

          @spec remove(t(), [binary()]) :: :ok


      


Removes prefixes. Keys already deleted stay deleted.

  



  
    
      
    
    
      tombstoned(compaction_filter)



        
          
        

    

  


  

      

          @spec tombstoned(t()) :: non_neg_integer()


      


Returns how many entries compactions have turned into tombstones so far.

  


        

      


  

    
Slap.SlateDB.MergeOperator 
    



      
The built-in merge operators, and helpers for their operand formats.
A merge operator lets you update a value without reading it first:
Slap.SlateDB.merge/4 writes an operand, and SlateDB combines the operands with
the key's value when the key is read or compacted. Choose one when opening
the database:
{:ok, db} = Slap.SlateDB.open("counters", store: store, merge_operator: :u64_add)
{:ok, _} = Slap.SlateDB.increment(db, "page:home:views")
{:ok, _} = Slap.SlateDB.merge(db, "page:home:views", Slap.SlateDB.MergeOperator.encode_u64(10))
{:ok, bin} = Slap.SlateDB.get(db, "page:home:views")
11 = Slap.SlateDB.MergeOperator.decode_u64(bin)
	Operator	Operand and value	Result
	:u64_add	unsigned 64-bit little-endian integer (8 bytes)	sum, wrapping at 2^64
	:i64_add	signed 64-bit little-endian integer (8 bytes)	sum, wrapping
	:u64_max	unsigned 64-bit little-endian integer (8 bytes)	largest
	:u64_min	unsigned 64-bit little-endian integer (8 bytes)	smallest
	:append	any binary	the value followed by each operand, oldest first

A put/4 sets the base value that later operands merge into, and a
delete/3 clears it.
Things to know
	The operators run in Rust. SlateDB calls a merge operator from its own
threads on reads, flushes and compactions, where calling back into
Elixir would be slow and could deadlock. So custom Elixir operators are
not supported.
	Operands are checked when they are written: a numeric operand that is
not 8 bytes is rejected with an :invalid error.
	A put/4 value for a key that numeric operands merge into must also be
8 bytes. SlateDB cannot check that at write time. If it is not, reads
of that key fail, and so does any compaction that includes it.
	Every process that opens the database (writers, Slap.SlateDB.Readers, a
separate compactor) needs the same operator. Without one, reading a
key that has operands fails with an :invalid error.
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        decode_i64(arg1)

      


        Decodes a value written by :i64_add. nil stays nil.



    


    
      
        decode_u64(arg1)

      


        Decodes a value written by a :u64_* operator. nil stays nil.



    


    
      
        encode_i64(n)

      


        Encodes a signed integer as an :i64_add operand.



    


    
      
        encode_u64(n)

      


        Encodes an unsigned integer as a :u64_add, :u64_max or :u64_min operand.



    





      


      
        Functions


        


  
    
      
    
    
      decode_i64(arg1)



        
          
        

    

  


  

      

          @spec decode_i64(binary() | nil) :: integer() | nil


      


Decodes a value written by :i64_add. nil stays nil.

  



  
    
      
    
    
      decode_u64(arg1)



        
          
        

    

  


  

      

          @spec decode_u64(binary() | nil) :: non_neg_integer() | nil


      


Decodes a value written by a :u64_* operator. nil stays nil.

  



  
    
      
    
    
      encode_i64(n)



        
          
        

    

  


  

      

          @spec encode_i64(integer()) :: binary()


      


Encodes a signed integer as an :i64_add operand.

  



  
    
      
    
    
      encode_u64(n)



        
          
        

    

  


  

      

          @spec encode_u64(non_neg_integer()) :: binary()


      


Encodes an unsigned integer as a :u64_add, :u64_max or :u64_min operand.

  


        

      


  

    
Slap.SlateDB.ObjectStore 
    



      
Plain objects in the store a database lives in: small objects with
conditional writes (get/3, put/4), such as leases (see
Slap.Cluster.Strategy.ObjectLease), and large ones streamed in and out
(upload/4, download/3), such as file bodies. Every call takes the
:timeout option (see Slap.SlateDB); for a stream it bounds each step.
{:ok, store} = Slap.SlateDB.ObjectStore.open("_cluster", store: {:url, "s3://bucket/prefix"})
{:ok, version} = Slap.SlateDB.ObjectStore.put(store, "leases/0", "a", mode: :create)
{:ok, {"a", ^version}} = Slap.SlateDB.ObjectStore.get(store, "leases/0")
{:error, :conflict} = Slap.SlateDB.ObjectStore.put(store, "leases/0", "b", mode: :create)
{:ok, _} = Slap.SlateDB.ObjectStore.put(store, "leases/0", "b", mode: {:update, version})
Conditional updates ({:update, version}, an If-Match PUT) need a store
that supports them: S3 and S3-compatible stores such as RustFS, Azure,
GCS, and :memory. The local file system only supports :create, and
returns {:error, :unsupported} for an update.
An atom error means the store refused a condition or does not support it;
%Slap.SlateDB.Error{} means the operation failed.
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        t()

      


    


    
      
        version()

      


        An object's version: opaque, compare it only for equality.



    





  
    Functions
  


    
      
        delete(object_store, key, opts \\ [])

      


        Deletes an object. Deleting one that does not exist is not an error.



    


    
      
        download(object_store, key, opts \\ [])

      


        Opens the object at key for reading. Returns {:ok, {chunks, size, version}}, where chunks is a lazy stream of binaries (reading it
raises Slap.SlateDB.Error if the store fails) and size is the size of
the whole object, or {:ok, nil} if there is no object.



    


    
      
        get(object_store, key, opts \\ [])

      


        The object's body and version, or {:ok, nil} if there is none.



    


    
      
        list(object_store, prefix, opts \\ [])

      


        The keys under prefix, in no particular order.



    


    
      
        open(path, opts)

      


        Opens store (as for Slap.SlateDB.open/2). Keys are relative to path
within it (and to the prefix of a store URL). The :store option is required.



    


    
      
        put(object_store, key, body, opts \\ [])

      


        Writes an object. :mode is



    


    
      
        upload(store, key, chunks, opts \\ [])

      


        Writes the object at key from chunks, an enumerable of binaries, and
returns {:ok, version}. Nothing is visible at key until the whole body
is written.
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          @opaque t()
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          @opaque version()


      


An object's version: opaque, compare it only for equality.
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      delete(object_store, key, opts \\ [])



        
          
        

    

  


  

      

          @spec delete(t(), String.t(), keyword()) :: :ok | {:error, Slap.SlateDB.Error.t()}


      


Deletes an object. Deleting one that does not exist is not an error.

  



    

  
    
      
    
    
      download(object_store, key, opts \\ [])



        
          
        

    

  


  

      

          @spec download(t(), String.t(), keyword()) ::
  {:ok, {Enumerable.t(), non_neg_integer(), version()} | nil}
  | {:error, Slap.SlateDB.Error.t()}


      


Opens the object at key for reading. Returns {:ok, {chunks, size, version}}, where chunks is a lazy stream of binaries (reading it
raises Slap.SlateDB.Error if the store fails) and size is the size of
the whole object, or {:ok, nil} if there is no object.
range: {first, last} reads only the bytes from first to last,
inclusive, as an HTTP range does. A last past the end of the object
reads to its end. A range that starts past the end returns an error whose
form depends on the store, so check the range against the object's size
first.

  



    

  
    
      
    
    
      get(object_store, key, opts \\ [])



        
          
        

    

  


  

      

          @spec get(t(), String.t(), keyword()) ::
  {:ok, {binary(), version()} | nil} | {:error, Slap.SlateDB.Error.t()}


      


The object's body and version, or {:ok, nil} if there is none.
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          @spec list(t(), String.t(), keyword()) ::
  {:ok, [String.t()]} | {:error, Slap.SlateDB.Error.t()}


      


The keys under prefix, in no particular order.
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          @spec open(String.t(), keyword()) :: {:ok, t()} | {:error, Slap.SlateDB.Error.t()}


      


Opens store (as for Slap.SlateDB.open/2). Keys are relative to path
within it (and to the prefix of a store URL). The :store option is required.
A :memory store is new and empty each time it is opened.

  



    

  
    
      
    
    
      put(object_store, key, body, opts \\ [])



        
          
        

    

  


  

      

          @spec put(t(), String.t(), binary(), keyword()) ::
  {:ok, version()} | {:error, :conflict | :unsupported | Slap.SlateDB.Error.t()}


      


Writes an object. :mode is:
	:overwrite (default) - unconditionally.
	:create - only if there is no object at key.
	{:update, version} - only if the object is still at version.

Returns {:ok, version}, {:error, :conflict} when the condition does not
hold, or {:error, :unsupported} when the store cannot check it.

  



    

  
    
      
    
    
      upload(store, key, chunks, opts \\ [])



        
          
        

    

  


  

      

          @spec upload(t(), String.t(), Enumerable.t(), keyword()) ::
  {:ok, version()} | {:error, Slap.SlateDB.Error.t()}


      


Writes the object at key from chunks, an enumerable of binaries, and
returns {:ok, version}. Nothing is visible at key until the whole body
is written.
A body smaller than one part (5 MiB) is written with a single PUT; a
larger one as a multipart upload, a few parts at a time, which is aborted
if chunks raises or the upload fails. A process that dies during an
upload leaves its parts behind until the store expires them (S3 needs a
lifecycle rule for incomplete multipart uploads).

  


        

      


  

    
Slap.SlateDB.Error exception
    



      
An error returned by SlateDB.
kind is one of:
	:conflict - a transaction conflict. Retry the transaction or give up.
	:closed - the database is closed. reason is :clean, :fenced
(another writer opened the same database), :panic or :unknown.
	:unavailable - object storage or the network is unavailable. Retry
later.
	:invalid - the request was not valid, for example an empty key.
	:data - stored data is corrupt or cannot be read.
	:internal - an unexpected error inside SlateDB or this binding.
	:timeout - no reply within the call's :timeout. The operation was not
cancelled and may still complete.
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          @type kind() ::
  :conflict | :closed | :unavailable | :invalid | :data | :internal | :timeout
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          @type t() :: %Slap.SlateDB.Error{
  __exception__: term(),
  kind: kind(),
  message: String.t(),
  reason: :clean | :fenced | :panic | :unknown | nil
}


      



  


        

      


  

    
Slap.SlateDB.Subscription 
    



      
A subscription from Slap.SlateDB.subscribe/3. Its :ref is the
reference in every message the subscription sends; match on it to tell
subscriptions apart:
{:ok, %Slap.SlateDB.Subscription{ref: ref}} = Slap.SlateDB.subscribe(db, :mine)
receive do
  {:slap_slatedb_durable, ^ref, :mine, durable_seq} -> durable_seq
end
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          @type t() :: %Slap.SlateDB.Subscription{ref: reference(), resource: reference()}


      



  


        

      


  

    
Slap.SlateDB.Telemetry 
    



      
Emits :telemetry events for one database. Start it after Slap.SlateDB.open/2,
usually under the supervisor that owns the database:
{:ok, db} = Slap.SlateDB.open("orders", store: store)
{:ok, _pid} = Slap.SlateDB.Telemetry.start_link(db: db, metadata: %{name: "orders"})
Events, each with the :metadata option as metadata:
	[:slap, :slatedb, :durable] - %{durable_seq: seq}, when the durable
sequence number goes up. Updates are coalesced, as for
Slap.SlateDB.subscribe/3.
	[:slap, :slatedb, :stats] - Slap.SlateDB.stats/1, every :interval ms
(default 10,000).
	[:slap, :slatedb, :closed] - %{}, with :reason added to the metadata
(:clean, :fenced, :panic or :unknown), once, when the database
closes. The process then stops normally.

Options: :db (required), :metadata (a map, default %{}), :interval.
A supervised child uses its database handle as part of its child ID, so
one supervisor can run telemetry for multiple databases.
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        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.
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          @spec child_spec(keyword()) :: Supervisor.child_spec()


      


Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec start_link(keyword()) :: GenServer.on_start()
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