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Turning data into a plot shouldn’t feel like this.

NN R=R

FIND & CONVERT & WRITE MAKE EMAIL &
DOWNLOAD FIX SCRIPT FIGURE SHARE

Wrong file... Wrong units
e again...
Did 1 smooth SR X O
or mask first? o e f : . Why won’t
N R o\ it plot?
, al 0O

Now I need to
change it back
in step 2...

PYTHON

import cdf
fix_epochs()
smooth(...)

change
colors...
add legend...

Science is hard enough. Your tools shouldn’t be.



A lot of data in many places A lot of use cases

e From ~60 years of continuous e Quick look?
measurements e Look at an arbitrary set

e ~ 70 space missions of data?

e ~500TB of measurements e Find/discover data?

e Across ~10 different servers e Multi-mission analysis?

e Many differents e Massive statistic study?
instruments/products/modes e |nstrument calibration?

e Few files formats (CDF, NetCDF, Fits,...) o

e Few standards



The dream API
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The ecosystem

(&

SciQLop
the IDE, browse, visualise, script, annotate, share

AstraLint
data quality, validation, standards compliance

Speasy
unified access, AMDA, CDA, CSA, SSC...

PyCDF++
super-fast C++ CDF reader

AppStore

[ Plugins ]
| appson |

pip install astralint

AstraLint

> N
; SPeasy pip install speasy

pip install pycdfpp



The ecosystem

[ Plugins ]
[ AppStore ]

SciQLop
the IDE, browse, visualise, script, annotate, share

data quality, vaIid;?;trllﬂ,a;ti:rtdards compliance = pip install astralint
J
) A
unified access, A?/IFI)Z?Aa,S CDA, CSA. SSC... ) ; SPeasy  pip install speasy
)\
super-fasi)gnggsF reader pip install pycdfpp
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Speasy: one API to rule them all

AMDA

CDAWeb

SSCWeb
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Speasy: one API to rule them all

70+ missions
AMDA - CDA - CSA - SSC - local

Vs

65,000+ products
one call, any archive

N

Vs

Tab-completable
discover data in IPython

Get

Compute

Align

Y4

import speasy as spz

mag = spz.get data(
'amda/imf"',
"2016-6-2",
"2016-6-5")

-> SpeasyVariable
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import speasy as spz

import numpy as np

mag total =
np.linalg.norm(mag,

axis=1)

-> SpeasyVariable
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from speasy.signal import

resampling

Tperp interp, Tpara interp =
resampling.interpolate(

b, [Tperp, Tparal)

->on b's time axis

No boilerplate

— L

Y

NumPy just works
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scipy-compatible, time-aware

|
|
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https://speasy.readthedocs.io/en/latest/dev/speasy.html#speasy.get_data
https://numpy.org/doc/stable/reference/generated/numpy.linalg.norm.html#numpy.linalg.norm
https://numpy.org/doc/stable/reference/generated/numpy.linalg.norm.html#numpy.linalg.norm
https://speasy.readthedocs.io/en/latest/dev/speasy.signal.resampling.html#module-speasy.signal.resampling
https://speasy.readthedocs.io/en/latest/dev/speasy.signal.resampling.html#module-speasy.signal.resampling
https://speasy.readthedocs.io/en/latest/dev/speasy.signal.resampling.html#speasy.signal.resampling.interpolate
https://speasy.readthedocs.io/en/latest/dev/speasy.signal.resampling.html#speasy.signal.resampling.interpolate
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Comparison plot

Super fast access to data

i
without remote local /) % AMDA
MESE. . - — > % CDAWeb
—
local cache shared public cache

yourcode (LPP) @ CSA

[ 20us:10ms] [1ms:1s] [ 100ms:100s ]
instant slower




1~ def filtered_B(start, stop):

2 b = spz.get_data("cda/MMS1_FGM_SRVY_L2/mmsl_fgm_b_gse_srvy_12",
start, stop)

3 if b is None:

4 return None

0

return filtering.sosfiltfilt(sos, b)

def mmsl_cos_theta_vb(start, stop):

B,V=spz.get_data([
spz.inventories.tree.cda.MMS.MMS1.FGM.MMS1_FGM_BRST_L2.mms1_fgm_b_gse_brst_12_clean,
spz.inventories.tree.cda.MMS.MMS1.DIS.MMS1_FPI_BRST_L2_DIS_MOMS.mms1l_dis_bulkv_gse_brst

1, start, stop)

B = B['Bx GSE', 'By GSE', 'Bz GSE']
V = interpolate(B,V)
cos_theta_vb = np.einsum('ij, ij->i', V, B)
/(np.linalg.norm(B, axis=1)*np.linalg.norm(V, axis=1))

return cos_theta_vb




The ecosystem

[ Plugins ]
[ AppStore ]

SciQLop
the IDE, browse, visualise, script, annotate, share
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SciQLop: the Integrated Development Environment (IDE)

View Tools
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SciQLop: the Integrated Development Environment (IDE)

%%Vvp --path "mms/mirror"

def n (start: float, stop: float) -> Scalar["Mirror mode threshold"]:

mmsl = spz.inventories.data_tree.cda.MMS.MMS1

products = [
mms1.DIS.MMS1_FPI_FAST_L2_DIS_MOMS.mmsl1l_dis_temppara_fast,
mms1.DIS.MMS1_FPI_FAST_L2_DIS_MOMS.mms1l_dis_tempperp_fast,
mms1.FGM.MMS1_FGM_SRVY_L2.mms1_fgm_b_gse_srvy_12,
mms1l.DIS.MMS1_FPI_FAST_L2_DIS_MOMS.mms1l_dis_numberdensity_fast,

]

tpara, tperp, b, n = spz.get_data(products, start, stop)

if any(v is None for v in (tpara, tperp, b, n)):
return None

b = interpolate(tperp, b)

Pperp = tperp * n * le6

beta_pexrp = 2 * cst.mu_0@ * cst.e * Ppexrp / (b["Bt"] * le-9) ** 2
return beta_perp * 1000. * (tperp / tpara - 1)



SciQLop: the Integrated Development Environment (IDE)

Tools
il]  MSA Quick-Looks- [l MSA Quick-Looks - [

LH lcc P SciQLop JupyterLab X -{X VP Debug: magnetic_field X
File Edit View Run Kernel Tabs Settings Help [ok] 5401 pts, (5401, 3) float32, 0.00s
o . [ © Launcher X | [ Untitled.ipynb o + %
& - B+ XO0O » = C » code v Python 3 (ipykernel) O 100000
o z &
w Name Modified [1]: | %%vp --debug --start 202 @1 --stop 2020-01-
™ dependencies 27d ago
= (start: , stop ) -> Vector["Bx", "By", "Bz gong
- MMs 21hago ey e !
W scripts 2y ago data = spz. lata("amda/imf", start, stop)
| wsimplevituale.  21hago data*ac 0 Ju pyte rLab
™ Tutorials 2dago T .
& image.png 2yago (<function _main_.magnetic_field(start: float, stop: float)w erte your own COde
S e R Sian0 i.virtual_products.types._ VPTypeWithLabels object at 0x7f354ab9d550>>, -50000
Pyproj 29 Namespace(path=None, debug=True, start='2020-01-01', stop='2020-01-02'),
VPTypeInfo(product_type='vector', labels=['Bx', 'By', 'Bz'l))
DO uvlock 13hago [1]: (<function __main__.magnetic_field(start: float, stop: float) -> <SciQLop.user_ap
i.virtual_products.types. VPTypeWithLabels object at 0x7f354ab9d550>>, -100000
D workspace_spec. lastyr. Namespace(path=None, debug=True, start='2020-@1-@1', stop='2020-01-02'),
03 workipace json 25d.3g0 VPTypeInfo(product_type='vector', labels=['Bx', 'By', 'Bz'l)) Deb Iot
D workspace json. last mo. [21: [ %%wp --debug --start 2020-01-01 --stop 2020-01-¢ -150000 ug p
D workspacessciglop  21hago (start o ) e T T - 2020/01/01 2020/01/01 2020/01/01 2020/01/01 QU|Ck debug
e : & ' : 00:00:00.000 06:00:00.000 12:00:00.000 18:00:00.000
EE e (fandaieniils cargsion] VP Debug: magnetic_field2 X feed baCk
ata* 2

[ok] 5401 pts, (5401, 3) float32, 0.00s

Out[2]
(<function __main__.magnetic_field2(start: float, stop: float) -> <SciQLop.user_a
pi.virtual_products.types. VPTypelithLabels object at 0x7f3532595950>>,
Namespace (path=None, debug=True, start='2020-21-01', stop='2020-01-02'), \
VPTypeInfo(product_type='vector', labels=['Bx', 'By', 'Bz'l)) \
[2]: (<function __main__.magnetic_field2(start: float, stop: float) -> <SciQLop.user_a 5000
pi.virtual_products.types. VPTypelithLabels object at 0x7f3532595950>>,
Namespace (path=None, debug=True, start='2020-01-01', stop='2020-01-02'),
VPTypeInfo(product_type='vector', labels=['Bx', 'By', 'Bz']))
%%vp --debug --start 2020-01-01 --stop 2020-01-02 BrY &FE
0
(start: , stop: ) -> Vector["Bx", "By", "Bz
speasy as spz
data = spz. ( a/ifm", start, stop)
data*20¢
[4]: | %plot root//speasy//amda//Parameters//MMS//MMS2//FGM//survey//b_gse £=0UU
%plot Toot//speasy//cda//MMS//MMS1//DIS//MMS1_FPI_FAST_L2_DIS_MOMS//mms1_dis_ener
>
Traceback (most recent call last):
File " 1ts p/ .venv/1ib/python3.13/site-packa -10000
es/IPython e ) , in Tun_code
avarteadn ahi  cnlf uear alohal nc calf ucar ne) = 2020/01/01 2020/01/01 2020/01/01 2020/01/01

simple Gl 1 @  Python 3 (ipykernel) | dle Mode: Command @ Ln1,Col1 Untitledipynb 0 [} 00:00:00.000 06:00:00.000 12:00:00.000 18:00:00.000
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Plugins

e Calude, OpenCode, Github Copilot agents
o Create/"’see” plot panels
o Find products
o Create/modify Jupyter Notebooks

e CDF explorer

o Plot any variable

e Radio astronomy

o Curated list of space missions/instruments products
o Sunpy/Radio Spectra integration

e Bepicolombo MSA

o Custom panels
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Conclusion https://github.com/SciQl op EE-
[=]
Inv 0.12 now | build for your instrument ] On the roadmap |
e 65k+ products ) 1(
e \Workspaces Plugins SDK e \Workspaces sharing
e JupyterLab Custom data e More UX features
e Built-in DSP functions providers e More plugins
e Al assistance Instrument specific e Collaborative
e Plugins panels JupyterLab/Ul
e AppStore Custom pipelines sessions
e Catalogs (Local, Remote, Share on AppStore e More data sources
collaborative)

open source - MIT/GPL license - supported by CDPP - contributions welcome



https://github.com/SciQLop

Workshop SciQlLop, 15-17/09/2026, Jussieu (Paris)

S ——

o SciQLop success stories
o SciQlLop use cases
e Hands on



