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B Silx A
By

 |nitial goals:

— Share maintenance of common features across
Python-based applications/libraries (PyMca, pyFAl,..):
e share/reuse code,
e documented,

e tested.
— Make features available for others
— Provide tools to support the migration/use of HDF5
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B silx

e Features:

- 1/O:
 Reading SPEC and images
e HDF5 conversion helpers

— Data processing, including GPU-accelerated routines (using
OpenCL):
e SIFT
» (Filtered) Back projection
* Median filter,...

— Qt widgets for:
e Browsing HDF5-like data
» Visualizing and interacting with data (1D, 2D, 3D)

The European Synchrotron |

B



B silx

Python package (with Cython, C, C++, OpenCL, GLSL code)
License: MIT

Linux, Windows, macOS
Last version: v0.11.0:

Install through: pip, conda, debian

Resources:

— http://www.silx.org/

— https://github.com/silx-kit/silx

— Documentation: http://www.silx.org/doc/silx/latest/
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B Conversion to HDF5

e Context:

— ESRF legacy acquisition format: SPEC file + EDF (or
other format) images

— Moving towards HDF5/NeXus

e Transition period:
— Data in SPEC+images format
— “Future[/present]-proof” software needs to read HDF5



B Conversion to HDF5: Tool

e Command line tool: silx convert

e Concatenation of all SPEC files in the current directory:
silx convert *.dat -o all SPEC.h5

* Add a list of images (supported by fabio) into an existing HDF5 file:

silx convert ch09 mca 0005 0000 %d.edf -o
archive.h5::/ch@G9 mca 0005 0000 0008 -m a
--compression



B Conversion to HDF5: API

Python package: s11x.10

e File conversion functions:

silx.1o0.convert.write to h5 # or convert

* Accessing SPEC and image files (using fabio) with a
h5py-like APl and a NeXus structure:

silx.1io.open(filename)



Silx view

e HDF5 (and other formats) browsing and
viewing

e GUI application (PyQt5/PySide2-based)
* Visualization: matplotlib and OpenGL

File Help eoe Silx viewer
= s (=] examples/256angstroms.npy::/data
Name i Name
s 1Y pi T= - » » v 256angstroms.nf # Gy
=[] ID16B_diatomee.h X E] o B e B s - b & 0 = |
: s || 06 Object parameters.
= B3 data 14523.3 ; - (— g
W 0001 v ® CutPlane
W 0002 > Plane B
v Colormap [ |
W 0003 10000 Name Viri
0004 Normalization Log
Min, 10
W 0005 Max. 467
She =Mir
0006 erpoton  Nec
] 0007 v Isosurfaces
o A~ = v 10
W 0008 800 1000 1200 1400 1600 1800 2000 2200 344.276 Level
v Color
o X: 1509.778 Y: 1646.041 Data: 9859 Lol ooty o
- ams. Datas ape
010 Axis selection
=B metadata Axis selection
W background Dimension 0 |y % bl B
* count_time |_| Dimension 1y [
* optic_used
* pixel_size [J] ® HDF5 [ curve [ image @ Cube B Raw 9 Image stack

G —) | ®°F5  ECune e
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Bl Other HDF5/NeXus viewer

eoce

NeXus Data A

» @ CePd3_10meV
¥ fa chopper
v entry
analysis
» data
end_ dataNXdata
© data = int32(148x750)

v

instr

v

@signal = 1
@units = cou

TUN. polar_angle = float32(148)
¥ sam|

c

v

mon

@units = degrees

@units = microseconds

title = MgB2 PDOS 43.37g BK 120meV E0@240Hz TO@120Hz

start_ume
title
¥ 8 mullite_300K
¥ entry
» nxfind
¥ sample
lattice_centring
name
unit_cell_group
unitcell_a
unitcell_alpha
unitcell_b
unitcell_beta
uniteell_c
unitcell_gamma
> transform

model
na04v205_100K

@axes = polar_angle:time_of flight 5.0
mon  @long_name = Neutron Counts

@long_name = Polar Angle [degrees]

time_of_flight = [ 1900, 1902. 1904. ..., 3396. 3398. 3400.1).0
n  @long_name = Time-of-Flight [microseconds]

NeXpy

NeXpy v0.10.8

mullite_300K/entry/transform

2.5

-5.0

=75

-25 00 25
Qh

50 75

projections _ options

300.0 | - @ Log | viridis B nearest

Jupyter QtConsole 4.3.0
Python 3.6.1 |Anaconda custom (x86_64)| (default, May 11 2017, 13:04:09)
Type 'copyright', 'credits' or 'license’' for more information
IPython 6.2.1 -- An enhanced Interactive Python. Type '?' for help.
chopper_entry.sample. temperature=48.0
chopper_entry.sample. temperature units="K"
: print(chopper.entry.sample.tree)
Xsample
chemical_formula = "MgBz®
distance = 2.0
@units = 'm
name = ‘Magnesium Diboride’

Fle Tools Window Help

o B

XRFSpectrum.mca

HDFS | SPS

X__S% Command
1

Counters | MCA
Counter

Auto OFF
3D 0n

ADD

EdfFile

i n
2.1 #51 Unknot

SpecFile

Points Nb. Mca

W,

v/ Auto ADD
20 on

REMOVE

Auto REPLACE
Force MCA

REPLACE

& o

PyMca - [Main Window]

McA | scan | opencL
X[ x[1v]m o] 5 1 Mo Yt A G e B

10°

10°

10*

-

10°

107

10*

10°

500 1000 1500 2000 2500 3000 3500 400
x

Options, X: 603.6515 ¥: 2308463
Sean Info
Source /usrishare/pymca/XRFSpectrum mea
Scan: | #51 Unknown command H
Peak: [2885535 ati o6 COM:|446.8235 Mean:|13828.14 STD: [157140.7
Fwhm: [16.20816 ati 95.66586 Max: | 2885535 uin: |0 Delta:| 2885535

temperature = 40.0; @units = K'
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B silx view

NU;M eeeeeee @+ x =[enonam-
e Visualization of data as: mi
- Array
- Curve e
— Color-mapped image B P T— T
— 3D field: isosurface and color-mapped cut plane
e Support of 2D/3D complex data
e Support of nD datasets by selecting:
— The kind of visualization
— The slicing, I.e., viewed axes and positions along other axes
.

Tools: mask, profile, curve fitting
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B silx view: NeXus support

e NeXus-aware:
- Display @GNX Class in browser

- Leverage NXData and @default attribute to
display a default plot
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silx view: widgets

 Widgets used by silx view are available
from s1lX.qgul for reuse in other
applications.

File Help
Name n . Name [
, - + x & ‘Iy ® JY @ rf‘_‘,ﬂ«] = B s —
=[] ID16B_diatomee.H - = [ ID16B_diatomee.H 14523.3
7 B data s — 145233 5 B9 data
I ;
= 0001 ® 0001
= 0002 " 000 10000
= 0003 10000 ® 0003
. 0004
. i
= R o
; W 0006 324276
= 800 i ] 200 1000 1200 1400 1600 1800 2000 2200 ‘
® 0008 800 1000 1200 1400 1600 1800 2000 2200 344.276 .—> ooo7 N
v W 0008
M 0009 X: 1509.778 Y: 1646.041 Data: 9859 ® 0009
0010
= EJ metadata bEim s | 0010 Ix: 1509.778 Y: 1646.041 Data: 9859 |
= D metadata
W background Dimension 0 - . .
* count_time |_| ackgroun
W flatfield Dimension 1 E] * count_time || Dimension 0
* optic_used B flatfield
* pixel_size |5 * optic_used Dimension 1 E]
[ ) | ®°0F5 Ecuine i * pixel_size =]
4 I3 L
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B Some inhouse silx-based applications

TDS2EL2

ik

i imgn ken

B BB e T Crispy

Tl T = < B B8
1 e

v ormt st mestnstn pusreas 33l emasesen |

ano]
Ten® GBS . -
agzy 7 ool
imogez-15

e v ke s fm o i e defrit

eerter strettion sl se (325

TomoGUI

214
IF) shortTat [~ wong Tai [ stepTal

¥ Escape

[ rieup  [¥] strp sack.

identfy rings from the image.

af the picked rings bellon:

mors paaks automatically

Picked rings

Click on the fing you wart to select, Usually tis
the frst one, else update it's number in the fist

Yeu have to identify at least 5 peaks distributed
on 2 fings, Then u3s the extraction tosl to find

QAN | amew
Name | paake | Fing number 3
a s 1 '@
13 a7 |2 .-
| B s 3 ‘e
| [l 265 4 . 3
- 20 s ‘8
| & 25 |6 . -
Mg ™ |7 e
[ I} 36 8 I8F
Recalibrate
Max rings to extract: A
umber of peak per degree: 100 2
R e, Extract
Naxt >

i 366,6008

Value: 619

pyFAI
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Demo: silx

view

Silx viewer x
File Help
N T Shz
ame ype HDF5 Dataset
=[] ID16B_diatomee.h5
= data Path info
u 0001 uintl6 21¢ | |Basename | 0004
N 0002 uint16 21¢
— Type 116 21¢ Name /data/0004
0 1 2 3 4 5 |~ tlﬁ 2N | |Local Jtmp_14_days/valls/pyfai-presentation/ID16B_d...
4[5 alltypes_stgs7o.h3 g P 'y pyfai-p!
4 | arrays 00 1 2 3 4 5 ¢ 16 21¢ Physical Jtmp_14_days/valls/pyfai-presentation/[D16B_d...
: cube int32 110 11 12 13 14 15 1 +16 21¢ Data info
hypercube int32 B
u image int32 2 20 21 22 23 24 25 p i: ii: HDFS type INTEGER
~ list int32 || |3 30 31 2 s bl » 5l | 116 21d] [ctype Native uint16
« scalar int32
140 4 42 43 a4 4 ‘ shape 2160 x 2560 = 5529600
I . dtypes
5 50 51 52 53 54 55 g
Name Type Shape Value
6 60 61 62 63 64 65 [ Lo
] 4 [F nxdata_7y6vo4.h3 A ILW HE 4= A
770 71 72 73 74 75 L N cubes
8 80 81 82 83 84 85 § b images NXdata group /scatters/x_y_scatter
- . T
e0e Silx viewer -- S D > | scalars . - ’é‘ : %‘
»
[+] examples/256angstroms.npy::/data 4 L scatters !'E + >*: %
e — 4 [ x_y scatter %* %
v angstroms.ny e
+ i ) ) me ; &
® data “P & ‘:‘7 @ ] : = v limits: "Fie ™ gptions views Help [ h
° Objct parameters - i
' | [ ek [+] 201606id01-FZP-5001 3-result-new.npz: fprobe i‘ %
E » Transform — % ’
TE 8 ioen ~ | 201606id0L-FZP-S001 3resultney | 23 1 B : = w1 2
> Plane B oo, Ad Xzzo i @d SR (@ [N A .
v Colormap [} « pixelsize + .
N lizati Lot
S i{»m‘i»ﬁi 3
Max. 467
Show <=Min 260
Interpolation Nez + ;
File Help — m
e == ’ -~ 15
Name =
L B D g T - el
e s =1 D168 _siatomeer| — B
s = B data 145233 - & x
| W 0001 | T— -
Dimension 0 z [§J
W 0002
Dimension 1y [ ® 0003 10000
Dimension2  x &
0 150 200 250 300 350
® 0005 x
® HDF5 I curve [ image @ Cube B Raw @ Image stack H 0006
T ————— & 0007 0 Data: 039934
W 0008 800 1000 1200 1400 1600 1800 2000 2200 344276
¥
M. 0003, X: 1509.778 Y: 1646.041 Data: 9859
W 0010 5 et
= BJ metadata 15 selection B Raw
W background Dimension 0 |y
* count_time |_|
W flatfield Dimension 1 E]
* optic_used
¢ pixel_size [,
G ey | ®HOFS  EiCune R
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Thanks for your attention!

http://www.silx.org/
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