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    slap_files

slap_files is a service for storing files in object storage.
A file has a ref, {partition, id}, such as {document_id, attachment_id}; a
body (its contents); and a content type, size, checksum, and your own metadata.
You can list the files in a partition, such as a document's attachments, and
make a replacement conditional on the file not having changed since you read
it. A read can return a byte range of a file, for HTTP Range requests. When
a file is replaced or deleted, its old body is deleted for you, and so are
objects left behind by an interrupted upload or delete.
Each file is one record in slap_kv. With the
default storage: :auto, a body up to 16 KiB is stored in the record, and a
larger one is uploaded as a separate object (with the record holding the
object's key). SlateDB batches slap_kv writes into shared PUTs, so storing
many small files takes fewer PUTs than storing each one as its own object.
Use slap_files when files are replaced or deleted while other processes or
nodes may be reading them, and you want their metadata, listing, conditional
replacement, and cleanup handled for you. If object keys are enough for your
application and you already handle those, use object storage directly instead
of slap_files.
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

Complete distribution:
	slap: all Slap libraries and a standalone HTTP
server for evaluating and benchmarking slap_streams and slap_kv

The slap package pulls in all seven libraries. If you only need a
subset, add those packages directly.
Installation
Requires Elixir 1.18 or later.
To depend on slap_files directly, add it to the dependencies in your
application's mix.exs:
defp deps do
  [
    {:slap_files, "~> 0.4.0"}
  ]
end
Run mix deps.get. API documentation is on
HexDocs.
Example
In an application that depends on slap_files, start Slap.KV.Cluster
before Slap.Files. For example, in iex -S mix with a fresh local
directory:
iex> store = {:local, "/tmp/slap-files"}
{:local, "/tmp/slap-files"}
iex> {:ok, _} = Slap.KV.Cluster.start_link(store: store, path: "kv", shards: 8); :ok
:ok
iex> {:ok, _} = Slap.Files.start_link(store: store, path: "files"); :ok
:ok

iex> ref = {"doc-42", Slap.Files.new_id()}; :ok
:ok
iex> {:ok, %Slap.Files.File{version: v1, storage: :inline}} =
...>   Slap.Files.put(ref, "hello", content_type: "text/plain", if_version: :absent); :inline
:inline
iex> Slap.Files.read(ref)
{:ok, "hello"}

iex> body = :binary.copy("x", 20_000); byte_size(body)
20000
iex> {:ok, %{version: v2, storage: :object}} = Slap.Files.put(ref, body, if_version: v1); :object
:object

iex> {:ok, ^body} = Slap.Files.read(ref); byte_size(body)
20000
iex> {:ok, %{files: files, cursor: nil}} = Slap.Files.list("doc-42"); length(files)
1
iex> :ok = Slap.Files.delete(ref, if_version: v2)
:ok
In an application, put both processes in its supervision tree in the same
order. Slap.Files.stream/1 returns the metadata and a lazy body stream.
Slap.Files can start while its object store is unreachable. Its KV cluster
needs probe: :background to start before its store is available. Operations
return {:error, :unavailable} until the KV shards open.
API
	put(ref, body, opts) creates or replaces a file and returns it once it is
durable. body is a binary, or an enumerable of binaries that is read once
(such as a request body). Options:
	if_version:: :absent, or the version the file must have
	storage:: :auto (the default), :inline, or :object
	content_type: and metadata: (a map of strings to strings)
	expected_sha256:: the SHA-256 the body must match

Without if_version:, a put with the same body, content type, metadata, and
storage mode returns the existing file instead of creating a new version.
With if_version:, the version is checked even when the content is
identical.

	get(ref), read(ref), stream(ref): metadata, the whole body, or the
body as a lazy stream. read and stream take if_version:, the version
the file must have.

	Ranged reads: read(ref, range:) and stream(ref, range:) return only
part of the body. A range is {first, last} (inclusive, as in an HTTP
Range header), {first, :eof}, or {:last, n}. For a body stored as an
object, only the requested bytes are downloaded. stream returns
{file, {first, last}, chunks}: the range clamped to the file's size, which
is what a Content-Range header reports. A range that contains no byte of
the file returns {:error, {:range_not_satisfiable, size}}.
A client that reads a file in several range requests should get every
range from the same version. Return the file's version to the client (as
an ETag, for example), and pass the version the client sends back (in
If-Range or If-Match) as if_version:. If the file has changed since,
the read returns {:error, {:conflict, version}}.

	list(partition, prefix:, gte:, lt:, limit:, cursor:): a partition's
files in id order, with their versions. Passing cursor: nil starts at the
beginning of the selected range; a returned cursor: nil means iteration
is complete. A binary cursor identifies the last file id returned and
remains valid after that file is deleted. Supplied :prefix, :gte, and
:lt values must be binaries.

	delete(ref, if_version:).


A partition is a stable group of files, such as a document's attachments,
that is listed together and lives on one slap_kv shard. There is no listing
across partitions, so to find files that nothing references, an application
lists the partitions it knows.
Storage
The default instance uses the "default" namespace in slap_kv partitions and
object keys. Named instances require an explicit, stable namespace:.
	storage: :auto stores a body inline up to inline_max_bytes (default
16 KiB), and as an object above it; :inline and :object force the
choice. An inline body is at most inline_limit (default 1 MiB), since
get and every page of list read the whole record.
	An inline file is one slap_kv row: a put or delete is one conditional
write.
	An object body gets a new namespaced key on every put and is
never overwritten. ObjectStore.upload/4 streams it: one PUT below
5 MiB, a multipart upload at 5 MiB or above.

Cleanup
An old object body remains available for retention_ms (default 5 minutes)
after a replacement or delete, so a reader that already opened it can finish.
Interrupted uploads and writes may leave objects temporarily; background
sweeps and reconciliation remove them. Nodes' clocks must be within
max_clock_skew_ms (default 30 seconds) of each other for cleanup to be safe.
How cleanup works
Files are hashed into 64 buckets. Each bucket has a slap_kv partition of
intents and a slap_kv partition of object registrations, and its objects
share a key prefix.
	An intent names the object keys of one file that may have to be
deleted, and the time at which they become due.
	A registration records an object's key. It is written before the object
exists.

The steps:
	Upload. Before an upload starts, the writer opens an intent that names
the new object key, due after upload_timeout_ms (1 hour by default). It
then registers the key and uploads the body. Once the body is written, the
writer takes the intent: a conditional rewrite that makes it due after
retention_ms and adds the old body's key, if there is one. Finally it
points the file's record at the new body, with a conditional write whose
slap_kv deadline is the intent's due time.
	Replace or delete. Before the record stops pointing to the old body, an
intent names the old body's key, due after retention_ms. A reader that
already has the old body can finish reading it.
	Sweep. Every sweep_interval_ms, each node runs Slap.Files.Sweeper
over the intent partitions on the slap_kv shards it owns. The sweeper
waits until an intent is max_clock_skew_ms (30 s by default) past its due
time, when no record write the intent covers can still be applied. It then
takes the intent (a conditional rewrite), reads the file's record with a
linearizable read, deletes each object the intent names that the record
does not point to, and deletes the intent.
	Reconcile. A store request can complete late, so an upload that was due
may write its object after the sweep deleted it. The sweep deletes an
object's registration only after the object, so such an object has no
registration. Every reconcile_interval_ms (1 hour by default), each node
lists the objects in the buckets on the slap_kv shards it owns, then their
registrations, and deletes every object without one. Listing the objects
first makes this safe, because a registration is written before its object
exists.

A writer and the sweeper both take the intent before acting, so only one of
them acts. An upload slower than upload_timeout_ms loses to the sweep and
returns {:error, :expired}, instead of pointing a file at a deleted object.
A write or delete that fails part-way leaves an intent, and the sweep
finishes the cleanup. Reconciliation deletes anything an upload wrote too
late.
Limits
	Needs a running Slap.KV.Cluster. Each upload adds slap_kv writes
(an intent, a registration, and the record), and each node runs background
sweeps and reconciliation.
	Old bodies are kept only for retention_ms, for reads in progress. There
is no version history.
	No HTTP file server or access control.
	No transactions with other databases. If another database refers to a
file, create the file before adding the reference, and remove the reference
before deleting the file.

Benchmarks
Follow the repository's
development setup, then run
from slap_files/:
mix run bench/inline.exs --store memory

bench/inline.exs compares inline and object bodies. Pass
--store s3:s3://bucket/prefix to measure an object store such as RustFS,
with its endpoint and credentials configured through AWS_* variables.
Inline writes need one durable slap_kv write; object writes also upload
the body and manage an intent. Inline bodies save object-store PUTs, but they
increase record size and make listings read more data. The total cost also
depends on slap_kv reads, writes, and compaction, and on your object store's
pricing. Measure with representative file sizes before changing
inline_max_bytes.
Tests
Run from slap_files/ after the development setup above:
mix test          # SLAP_FILES_PROP_RUNS=500 for more model sequences

test/s3_test.exs reads byte ranges of object bodies from an S3-compatible
server such as RustFS. It runs when SLAP_TEST_S3_ENDPOINT is set;
SLAP_TEST_S3_BUCKET names the bucket (default slatedb-test). CI runs it
against RustFS.
The model test covers writes, deletes, reads, sweeps, and clock changes.
test/sweeper_test.exs checks interrupted uploads and cleanup.
License
Slap is released under the terms of the Apache License 2.0.
Copyright (c) 2026, Michael Russo.


  

    Changelog

0.4.0
	Slap.Files.list/2 accepts cursor: nil to start at the beginning of the
selected range. A returned cursor: nil marks the end of iteration.
prefix: nil, gte: nil, and lt: nil remain invalid.

0.3.0
	Uses slap_kv 0.3.0 and slap_cluster 0.3.0.

0.2.0
	Ranged reads: Slap.Files.read/2 and Slap.Files.stream/2 take a
:range and return only those bytes of the file, as an HTTP server needs
for Range requests. A range is {first, last} (inclusive, as in HTTP),
{first, :eof}, or {:last, n}. For a body stored as an object, only the
requested bytes are downloaded. stream/2 also returns the range clamped
to the file's size, which is what a Content-Range header reports. A
range that contains no byte of the file returns
{:error, {:range_not_satisfiable, size}}.
	read/2 and stream/2 take :if_version. Passing the version returned
by a client's first range request to the later ones makes every range
come from the same version of the file.
	Uses slap_slatedb 0.2.0, which upgrades SlateDB from 0.16 to 0.17.
Databases written by 0.1.0 open unchanged.

0.1.0
Initial release of slap_files.
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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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Files stored with Slap.KV and an object store. A file lives at a ref,
{partition, id}: a partition is a stable group of files (a document's,
for example), listed together, and on one Slap.KV shard. Each file has
one record in Slap.KV, which exists exactly while the file does, and a
body stored in the record (inline) or as an object.
Files can be replaced; bodies never are. Each put/3 writes a new body,
switches the file's record to it with a conditional write, and gives the
file a new version. The old body is deleted after retention_ms, so a
reader that already has it can finish.
Start it with the object store for bodies, after Slap.KV.Cluster:
{Slap.Files, store: {:url, "s3://bucket/prefix"}, path: "files"}
Options:
	:store - required, as for Slap.SlateDB.open/2; :path - where the
objects go in it (default "files").
	:inline_max_bytes - bodies up to this size are stored inline with
storage: :auto (default 16 KiB).
	:inline_limit - the largest inline body, even with storage: :inline (default 1 MiB).
	:retention_ms - how long an old body is kept (default 5 minutes).
	:upload_timeout_ms - how long an upload may take before its object
may be deleted (default 1 hour).
	:sweep_interval_ms - see Slap.Files.Sweeper (default 10 s).
	:max_clock_skew_ms - how far apart the nodes' clocks may be (default
30 s): see Slap.Files.Sweeper.
	:reconcile_interval_ms - see Slap.Files.Sweeper (default 1 hour).
	:name - instance name (default Slap.Files). Pass it as files:
to file operations.
	:cluster - the instance's KV cluster (default Slap.KV.Cluster);
define an application-owned one with use Slap.KV.Cluster, otp_app: :my_app.
	:namespace - stable data namespace within the KV cluster and object
store (default "default"). Named instances require an explicit
namespace so renaming an instance does not change its stored layout.
Changing the namespace leaves existing files at the old layout.
Instances with the same namespace share records, intents, and object
registrations.
	:timeout - timeout for each KV or object-store call (default no
timeout for object-store calls); operations can override it.

:clock is an internal test hook.
Errors
Invalid file data (ref, body, metadata, content type, expected SHA-256,
:if_version and :range) returns an error tuple. Invalid control options (:storage,
:files, :timeout) and unknown option names raise ArgumentError.
	{:error, {:conflict, version}} - an if_version: condition does not
hold; version is the file's current one, or nil.
	{:error, :expired} - an upload took longer than
upload_timeout_ms; its object is deleted.
	{:error, {:range_not_satisfiable, size}} - a read's :range
contains no byte of the file; size is the file's size.
	{:error, :checksum_mismatch}, {:error, :too_large_for_inline},
{:error, {:bad_request, reason}}.
	{:error, :unavailable | :timeout} - from Slap.KV or the store. A
write may still have been applied; get/1 shows whether it was.


Telemetry
put/3, delete/2, get/2, read/2, stream/2, and list/2 emit
Telemetry spans under [:slap, :files, operation], with :start, :stop,
and :exception events. Metadata includes :files, the instance name;
a stop event also has :outcome (:ok or :error). A read or stream
with a :range has it in its metadata. The stream/2 span
measures opening the body stream; consuming it happens after that span ends.
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        error()

      


    


    
      
        range()

      


        The bytes a read returns: {first, last} (inclusive, as in HTTP),
{first, :eof}, or {:last, n} (the last n bytes).



    


    
      
        ref()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        delete(ref, opts \\ [])

      


        Deletes a file. Returns :ok once it is gone (also if there was none,
without :if_version); its body is deleted after retention_ms.
if_version: makes it conditional, as for put/3.



    


    
      
        get(ref, opts \\ [])

      


        The file's metadata, or {:ok, nil}.



    


    
      
        list(partition, opts \\ [])

      


        Lists a partition's files in id order, including their versions. Takes the
:prefix, :gte, :lt, :limit and
:cursor of Slap.KV.scan/2, and returns {:ok, %{files: files, cursor: cursor}}. An input cursor: nil starts at the beginning of the selected
range; a returned cursor: nil means there are no more pages. A binary
cursor remains valid after the file it follows is deleted. Supplied
:prefix, :gte, and :lt values must be binaries.



    


    
      
        new_id()

      


        A new random id, for a ref.



    


    
      
        put(ref, body, opts \\ [])

      


        Writes a file: creates it, or replaces its body and metadata. body is a
binary or an enumerable of binaries (read once). Returns the file's new
Slap.Files.File once it is durable.



    


    
      
        read(ref, opts \\ [])

      


        The file's body, or {:ok, nil}. See stream/2 for large bodies, and
for the :range and :if_version options.



    


    
      
        start_link(opts)

      


    


    
      
        stream(ref, opts \\ [])

      


        The file and its body as a lazy stream of binaries, or {:ok, nil}. An
object body stays readable for retention_ms after the file is replaced
or deleted. A store failure while reading the returned stream raises
Slap.SlateDB.Error; failure to open the download returns
{:error, :unavailable | :timeout}.
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          @type error() ::
  Slap.KV.error()
  | :checksum_mismatch
  | :expired
  | :too_large_for_inline
  | {:range_not_satisfiable, non_neg_integer()}


      



  



  
    
      
    
    
      range()



        
          
        

    

  


  

      

          @type range() ::
  {non_neg_integer(), non_neg_integer() | :eof} | {:last, non_neg_integer()}


      


The bytes a read returns: {first, last} (inclusive, as in HTTP),
{first, :eof}, or {:last, n} (the last n bytes).
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          @type ref() :: {partition :: binary(), id :: binary()}
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      child_spec(init_arg)



        
          
        

    

  


  

      

          @spec child_spec(keyword()) :: Supervisor.child_spec()


      


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

  



    

  
    
      
    
    
      delete(ref, opts \\ [])



        
          
        

    

  


  

      

          @spec delete(ref(), keyword()) :: :ok | {:error, error()}


      


Deletes a file. Returns :ok once it is gone (also if there was none,
without :if_version); its body is deleted after retention_ms.
if_version: makes it conditional, as for put/3.

  



    

  
    
      
    
    
      get(ref, opts \\ [])



        
          
        

    

  


  

      

          @spec get(ref(), keyword()) :: {:ok, Slap.Files.File.t() | nil} | {:error, error()}


      


The file's metadata, or {:ok, nil}.

  



    

  
    
      
    
    
      list(partition, opts \\ [])



        
          
        

    

  


  

      

          @spec list(binary(), keyword()) ::
  {:ok, %{files: [Slap.Files.File.t()], cursor: binary() | nil}}
  | {:error, error()}


      


Lists a partition's files in id order, including their versions. Takes the
:prefix, :gte, :lt, :limit and
:cursor of Slap.KV.scan/2, and returns {:ok, %{files: files, cursor: cursor}}. An input cursor: nil starts at the beginning of the selected
range; a returned cursor: nil means there are no more pages. A binary
cursor remains valid after the file it follows is deleted. Supplied
:prefix, :gte, and :lt values must be binaries.

  



  
    
      
    
    
      new_id()



        
          
        

    

  


  

      

          @spec new_id() :: binary()


      


A new random id, for a ref.

  



    

  
    
      
    
    
      put(ref, body, opts \\ [])



        
          
        

    

  


  

      

          @spec put(ref(), binary() | Enumerable.t(), keyword()) ::
  {:ok, Slap.Files.File.t()} | {:error, error()}


      


Writes a file: creates it, or replaces its body and metadata. body is a
binary or an enumerable of binaries (read once). Returns the file's new
Slap.Files.File once it is durable.
Options:
	:if_version - :absent to create only, or the version the file
must be at.
	:storage - :auto (default), :inline or :object.
	:content_type - default "application/octet-stream".
	:metadata - a map of strings to strings (default %{}).
	:expected_sha256 - the body's expected SHA-256 (32 bytes).
	:files - the instance name (default Slap.Files).
	:timeout - overrides the instance's timeout for each KV or
object-store call.

Writing the body, content type, metadata and storage the file already has
without a condition returns the file as it is. With :if_version, the
condition must hold even when the content is unchanged.

  



    

  
    
      
    
    
      read(ref, opts \\ [])



        
          
        

    

  


  

      

          @spec read(ref(), keyword()) :: {:ok, binary() | nil} | {:error, error()}


      


The file's body, or {:ok, nil}. See stream/2 for large bodies, and
for the :range and :if_version options.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      stream(ref, opts \\ [])



        
          
        

    

  


  

      

          @spec stream(ref(), keyword()) ::
  {:ok,
   {Slap.Files.File.t(), Enumerable.t()}
   | {Slap.Files.File.t(), {non_neg_integer(), non_neg_integer()},
      Enumerable.t()}
   | nil}
  | {:error, error()}


      


The file and its body as a lazy stream of binaries, or {:ok, nil}. An
object body stays readable for retention_ms after the file is replaced
or deleted. A store failure while reading the returned stream raises
Slap.SlateDB.Error; failure to open the download returns
{:error, :unavailable | :timeout}.
Options:
	:range - read only part of the body (see range/0). Returns
{:ok, {file, {first, last}, chunks}}, where {first, last} is the
range clamped to the file's size, as HTTP clamps it: a last past the
end becomes the last byte. A range that starts past the end,
{:last, 0}, and every range of an empty file return {:error, {:range_not_satisfiable, size}}. For an object body, only the
requested bytes are downloaded.
	:if_version - the version the file must have; otherwise the read
returns {:error, {:conflict, version}}. To read a file in several
ranges from the same body, pass the version from the first read to
the rest.
	:files, :timeout - as for put/3.


  


        

      


  

    
Slap.Files.File 
    



      
A file's metadata, as Slap.Files.get/1 and Slap.Files.list/2 return
it. version changes with every write of the file. storage is
:inline (in the file's record) or :object.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Slap.Files.File{
  content_type: String.t(),
  metadata: %{required(String.t()) => String.t()},
  ref: Slap.Files.ref(),
  sha256: binary(),
  size: non_neg_integer(),
  storage: :inline | :object,
  version: non_neg_integer()
}


      



  


        

      


  

    
Slap.Files.Sweeper 
    



      
Deletes objects that are no longer a file's body, from the intents that
name them (every sweep_interval_ms, default 10 s). Each node sweeps
the intent partitions whose Slap.KV shard it owns.
For each intent that is due, the sweeper takes it (a conditional rewrite,
so a writer can no longer use it), deletes each object it names that the
file's record does not point to, and deletes the intent. An intent is due
when an upload has had upload_timeout_ms, or an old body
retention_ms, so that readers that already have its key can finish.
An upload that is due may still write its object after the sweeper has
deleted it: nothing bounds when a store request completes. After
deleting an object, the sweeper deletes its registration, so such an
object has none. Every reconcile_interval_ms (default 1 hour), for
each bucket whose Slap.KV shard it owns, it lists the bucket's objects
and deletes those without a registration.
A writer may give up on a write of a file's record that is applied
later. So a record write covered by an intent has a Slap.KV deadline,
the intent's due time, and the sweeper acts on the intent only
max_clock_skew_ms after that, when no such write can be applied any
more, by any node's clock. It reads the record with a linearizable read,
which sees every write that was applied.
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        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        reconcile(name \\ Slap.Files)

      


        Reconciles now; returns failures by bucket.



    


    
      
        start_link(opts)

      


    


    
      
        sweep(name \\ Slap.Files)

      


        Sweeps now; returns failures by bucket.
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Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

  
    
      
    
    
      reconcile(name \\ Slap.Files)



        
          
        

    

  


  

Reconciles now; returns failures by bucket.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      sweep(name \\ Slap.Files)



        
          
        

    

  


  

Sweeps now; returns failures by bucket.
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