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+Seamless manipulation of any multi-file DAS datasets
+Larger-than-memory computing (online processing)

+Easy and Extensible (similar to Numpy/Scipy/Xarray)

+ Efficient signal processing routines (multi-threading) /

+Real-time capabilities
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import xdas as xd

# LinkR virtual dataset
da = xd. ("abyss/CCN/N/20240101/*.hdf5", engine="asn", tolerance=None)

<xdas.DataArray (time: 5400000, distance: 10000)> /
VirtualStack: 100.6G (int16) ,

Coordinates: |
* time (time): 2024-01-22T00:00:07.000 to 2024-01-23T00:00:06.984 ]

* distance (distance): 0.0 to 153179.709

# save consolidation
da. ("da.nc")
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da = da. (
time=slice("2024-01-22T22:38:30", "2024-01-22T22:39:00"),

distance=slice(None, 120 000),

<xdas.DataArray (time: 1875, distance: 7834)>
o . /
VirtualStack: 28.0M (intl6) /

Coordinates: |
* time (time): 2024-01-22T22:38:30.008 to 2024-01-23T22:38:30.992 }/

* distance (distance): 0.0 to 119997.6662
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Hierarchy of DataArray

o b J ects Network Network

+Multiple instruments

Cable A1l Cable B1 Cable B2 /

+ Catalog Of events #0 #0 #0 #0) [(#0) (#o0 |
#1 #1 #1 #| | # || # ]
+Inhomogeneous tn ' | [#n| [#a] |

acquisitions
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~Code Example: data availability

import xdas as xd

n n
dc = xd. ("abyss.nc")
xd. (dc)
type
B data
SER.S B gap /’
/
l
|
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+Implemented:

xdas vs. obspy

scipy.signal and Lo | 0o oo
scipy.fft routines |
+ Target:
Single machine
servers T

Channel Count

+ Strategy: 100x faster than obspy*

split & join
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“Code Example: signal processing

xdas.signal XS

# apply gain
da 8.36e-11

# convert to velocity
da = xs. (da, dim="distance")
da = xs. (da, wlen=1000.0)

# decimate in time and space and plot
da XS. (da, 16, ftype="fir", dim="distance")
da = xs. (da, 4, ftype="iir", dim="time")

XDAS TUTORIAL




- /

- Code Example: FFT processing

/

import xdas.fft as xfft 30

# compute FK representation
fk = xs. (da, dim="distance")

L= dLsta o 20
fk = xs. (fk, dim="time") =
fk = xfft. (fk, dim={"time": "frequency"}) %
fk = xfft. (fk, dim={"distance": "wavenumber"}) Y i
fk = 20 * np.logl@(np.abs(fk)) # numpy ufuncs = 10 /
|
|
# plot - ;
fk. (robust=True, interpolation="antialiased") 0 T //

—0.02 0.00 0.02 /i
wavenumber o
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'Code Example: Atoms

import xdas.atoms as xa

atom = xa.Sequential(

[
XS. (..., dim="distance"), # replace input by ...
xa.DownSample(2, dim="time"), # use stateful atoms
np.square, # already unary 1in/out operation

]

result = atom(da)
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'Code Example: Massive processing

xdas.processing Xp

dl = xp.DataArrayLoader(da, chunks={"time": 10 000})
dw = xp.DataArrayWriter(path="outputs/")

result = xp. (atom, dl, dw)
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~Real-time streaming
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Live stream of seismic movement in central Chile along submarine fiber optic cables
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Xdas: a Python Framework for Distributed Acoustic
Sensing #

Xdas is an python library for managing, processing and visualizing Distributed Acoustic Sensing (DAS) data. It reads any DAS
format into self-described python abstractions that encapsulates both the data and the metadata (coordinates and attributes).

Welcome to the Xdas tutorial series!

Xdas reuses concepts of labeled N-dimensional arrays developed by the Xarray library. It takes inspiration from Dask in term of DOI 10.5281/zenodo.11234958
lazy computing.
Useful links: Code Repository | Issues | Discussionslw@ This repository contains a series of tutorials to learn and play with the python library. Xdas

is a Python library designed to facilitate the processing and analysis of DAS data.

Key Features .
Overview

« Seamless manipulation of large multi-file datasets in their native DAS-specific format.
« Signal Processing: Multi-threaded implementations of common routines.

* Extensibility: bulld your pipeline with a mix of Xdas, NumPy/SciPy, andfor your own custom routines. This tutorial series aims to provide a comprehensive guide to using the Xdas library, from basic

« Larger-than-memory processing: apply your pipelines with optimized I/O latencies. data manipulation to advanced analysis techniques

Xdas can also be used in other context than DAS, for example in the context of other dense and heavy N-dimensional arrays

such as large-N seismic arrays. You first need to setup an working environment. Then the tutorials are organized in a
progressive manner, with each tutorial building on concepts introduced in the previous ones. It's
Getting Started Userouice recommended to go through them in order.
New to Xdas? Check out the Getting Started Guide. It The User Guide provides information on all the features
explains how install Xdas and how to use its most of Xdas with explanations and examples.

important features.
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Code Issues Pull requests Discussions Actions

xdas

@ atrabattoni
githubjworkflows
docs
tests
xdas
.coverage

.gitignore

readthedocs.yaml

Get in touch

» Ask usage questions and discuss any ideas on
« Report bugs, suggest features or view the source code on

=.Ta follow the main announcements such as online trainning

05/12/2024

Security Insights Settings

Edit Pins ~ Unwatch 2 ~ % Starred 12

<> Code ~ About

Getting Started User Guide API Reference Development More ~ Q Search * + K

Xdas: a Python Framework for Distributed Acoustic
Sensing

Xdas is an python library for managing, processing and visualizing Distributed Acoustic Sensing (DAS) data. It reads any DAS
format into self-described python abstractions that encapsulates both the data and the metadata (coordinates and attributes).
Xdas reuses concepts of labeled N-dimensional arrays developed by the Xarray library. It takes inspiration from Dask in term of

lazy computing.

ssues | Discussions | Newslettei

Useful links: Code Repositor

Key Features

« Seamless manipulation of large multi-file datasets in their native DAS-specific format.
« Signal Processing: Multi-threaded implementations of common routines.
« Extensibility: build your pipeline with a mix of Xdas, NumPy/SciPy, and/or your own custom routines.

« Larger-than-memory processing: apply your pipelines with optimized /O latencies.

Xdas can also be used in other context than DAS, for example in the context of other dense and heavy N-dimensional arrays

such as large-N seismic arrays.

Getting Started User Guide
New to Xdas? Check out the Getting Started Guide. It The User Guide provides information on all the features
explains how install Xdas and how to use its most of Xdas with explanations and examples.

important features.
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Newsletter: get the main
announcements.
Discussions: ask
questions, share ideas.
Issues: Report a bug,
request a feature.
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. Two ways to contribute
" 1. Join the team and 2. Create your toolbox
improve Xdas within the xdas-dev

github organization
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A ayd " Database
7
4 // &0 /data/optodas/post/database.nc v
/ >
s “ Time Space
/ i
/s * Stant Start
0P 2021-11-10T01:16:50 00_000.0
End End
2021-11-10T01:17:20 150_000.0
Integrate Integrate
D Highp. D Highpass
2 2 16 1000
Colormap
viridis seismic
Linear Threshold Value Limit
1e-6 1e-4

Pp Ps Ss

Pp Ps Ss
Marker Size: 3

Path
satto/picks/trabatto/POST/2021-11-10T01:16:50.csv

Updating image... Done.

Normalizing image... Done.
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Questions? Comments?
Requests? Ideas?
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