
what use is research when 
it goes down the memoryhole?
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archive 1 archive 2 archive 3 archive 4

dataset chunks!
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dataset.torrent

torrents are just bundles of 
hashes!

torrents are just a JSON-like data 
structure that describe a set of files 

with hashes of chunks of the data.
They are an “open world” format that 

can contain arbitrary additional 
metadata, so a torrent file can be a 
portable representation of a dataset 

complete with metadata.
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the idea is simple: 
servers that federate & talk to each other for redundant, distributed metadata curation and 
moderation; coordinating scraping, storage, and transfer among p2p bittorrent swarms

metadata
only
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only

metadata

moderation

metadata

moderation

federated archives duplicate data and metadata 
while retaining independent moderation

overlay existing 
resources!
“webseeds” are traditional 
http/s3 archives that serve 
the data within a torrent.

torrents are strictly 
additive: archives can just 
make torrents with webseeds 
and get p2p distribution for 
free.

sciop allows anyone to add 
webseeds to any torrent 
(with moderation), so seeds 
on institutional networks
can host data without 
running a torrent client.

ultra-low resource floor
data can exist entirely on 
the swarm, or piggyback on 

existing servers.
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decouple data and metadata
torrents are a shorthand for a 

dataset, the data and metadata can 
live anywhere

download from everyone, everywhere
peers can be any size, from laptops

to dedicated servers.
split a dataset into chunks,

get chunks from any number of peers in parallel.

data
only

metadata
only

numpydantic
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from pydantic import BaseModel
from numpydantic import NDArray, Shape

class MyModel(BaseModel):
    array: NDArray[Shape["3 x, 4 y, * z"], int]

# numpy
MyModel(array=np.zeros((3, 4, 5), dtype=int))
# dask
MyModel(array=da.zeros((3, 4, 5), dtype=int))
# hdf5 datasets
MyModel(array=("data.h5", "/nested/dataset"))
# zarr arrays
MyModel(array=zarr.zeros((3,4,5), dtype=int))
# video files
MyModel(array="data.mp4")

github.com/p2p-ld/numpydantic
numpydantic.readthedocs.io

metadata.yaml video.mp4 array.zarr array.npz

zarr
chunks

NWB
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lab sciop instance
collects and indexes

local datasets.

data storage
local storage,

decoupled from sciop 
server

compute server
realtime analysis, 
perhaps a closed 
loop as a treat? 
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meta:
  id: my_dataset
  imports:
  - name: a_schema
    from: https:��example.com/schema
  - name: nwb
    version: “2.7.0”
    from:
      pypi: nwb-models

my_dataset:
  is_a: nwb:NWBFile
  description: “its data my dude”
  acquisition:
    ephys_recording: “#ephys_recording”

ephys_recording:
  is_a: nwb:ElectricalSeries
  data:
  - type: hdf5
    from: data.h5:/acquisition/ephys
  - type: zarr
    from: blake2s:��� 

mio & noob
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Devices as a Graph!
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~ the rest of 
the pipeline~

signals

slots
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federate with 
public 
instances!

colleague’s instance
share data privately before 

public release

rig cluster
coordinate your many 

rigs without needing a 
degree in network 

engineering!

Links
this poster         - poster! https://aharoni-lab.com/sfn2025/sciop
sciop               - source: https://codeberg.org/safeguarding/sciop
                      web:    https://sciop.net
                      docs:   https://sciop.net/docs
sciop-cli           - source: https://codeberg.org/safeguarding/sciop-cli
sciop-scraping      - source: https://codeberg.org/safeguarding/sciop-scraping
torrent-models      - source: https://github.com/p2p-ld/torrent-models
                      docs:   https://torrent-models.readthedocs.io/
fastapi-activitypub - source: https://github.com/p2p-ld/fastapi-activitypub
nwb-linkml          - source: https://github.com/p2p-ld/nwb-linkml/
mio                 - source: https://github.com/miniscope/mio
noob                - source: https://github.com/miniscope/noob 
FEP-d8c8            - spec:   https://fediverse.codeberg.page/fep/fep/d8c8/
FEP-1580            - spec:   https://fediverse.codeberg.page/fep/fep/1580/   

acknowledgements: the shrimps and their shrimp tools

SciOp!SciOp!
https://sciop.net

an online website
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Indexing 269 datasets 
with 1,027 uploads.

12,000 peers, 11,000 seeders 
sharing 260 Terabytes 

in 10 million files. 

Total storage capacity 
in the swarm: 

>1.5 Petabytes

Climate data: gone.
CDC research: gone.

Any mention of transgender people: gone.
Our archives are under attack.

SciOp is a project to preserve our collective memory in survivable peer-to-peer archives. 
Merging Bittorrent as a p2p backbone with the social tooling of federation, we invite our 

colleagues to join us in building the archives we need - linked communities of practice 
combining volunteered resources that can scale from megabytes to petabytes, from 

hyperlocal to global, from now into the the indefinite future.
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