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silx.opencl: Convolution
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ÅA new module for Convolution (with OpenCL CPU-GPU acceleration):

silx.opencl.convolution

ÅDesigned to compute convolutions in the real space

ÅMany possible use cases

Å1D, batched or separable 1D kernel on 2D/3D data

Å2D, batched or separable 2D on 3D data

Å3D

ÅMultiple padding modes, compatible with scipy:

reflect, nearest, wrap, constant

ÅInput and/or output can be device arrays



silx.opencl: Convolution
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silx.opencl: Convolution
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silx.gui.plot: StatsWidget
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ÅNow managing Item visibility

ÅAdded an update mode in StatsWidget

ÅModes can be manual or automatic (previous behavior)



silx.gui.plot: Scatter Plot Visualization
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silx.gui.plot
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silx.gui.plot: OpenGL Backend
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silx.gui.plot3d: Complex Data
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silx.gui.plot3d: Position and Picking
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silx.gui.plot3d: Other Changes
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Miscellaneous
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ÅPython 3.8 compatibility

ÅFix issues related to Debian packaging

ÅNumpy 1.12.1 required (i.e. Debian9 or Debian8 backports)



Miscellaneous
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Miscellaneous
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Miscellaneous
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This talk
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ÅIntroduction

ÅNovelties (version 0.9.0)

ÅStatus of silx (version 0.10.1)

ÅGoals of the code camp

ÅFor users

ÅFor core developers

ÅHands on!



10th silx code camp - June 17, 2019 - silx team

Structure of silx

Ågui: Graphical User Interface widgets

ÅPlot, image display, masks, HDF5 tree view, fitting

Åimage: Image processing tools

ÅImage interpolation, registration and drawing primitives

Åio: Input / Ouput

ÅSupport for SPEC, HDF5 and image formats

Åmath:

Åleast squares fit with constraints, isosurfacecalculations, histograms, fft,é 

Åopencl: Optimize the use of GPU (FBP, registration, median filter, fft, é)

Åthird-party: External utilities

Åutils: Internal utilities

Åsx: Convenience module for interactive use



Installation
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silx.resources
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Container of icons, openclprograms, é

Provisions for simplifying handling of frozen binaries

A project can use silx as resource provider



10th silx code camp - June 17, 2019 - silx team

silx.gui: base widgets for scientific applications

ÅBrowsing file contents

ÅSingle widget for HDF5,

SPEC, Images

ÅPlotting curves

Åwith ROI, fitting

ÅDisplay of images

Åwith masks, profiles

ÅInteractive console



Plot: Object API
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When getting a curve or an image from a Plot widget in silx, it 

used to return a list describing this item.

ÅSince v0.5.0 it returns an object:

- Add support for updating items in the Plot:

curve, image, markers... 

- Mostly backward-compatible with previous API

ÅDocumentation:

http://www.silx.org/doc/silx/dev/modules/gui/plot/items.html



Plot: Object and Functional APIs
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ÅExample: Getting image information:

from silximport sx

w = sx.imshow(img)

ÅObject API:

image = w.getActiveImage()

data = image.getData(copy=True)

scale = image.getScale()

ÅLegacy API:

image = w.getActiveImage()

data = image[0]

scale = image[4]['scale']



Plot: Object and Functional APIs
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Example: Updating an image:

from silximport sx

w = sx.imshow(img)

ÅObject API:

image = w.getActiveImage()

image.setScale(2., 2.)

ÅLegacy API:

data, legend, info, pixmap, params= w.getActiveImage()

w.addImage(data,

legend=legend,

info=info,

pixmap=pixmap,

scale=(2., 2.))



silx.gui.plot API
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ÅSignals on PlotWidgetitems (i.e. curves, images, markers,é) 
notifying updates: sigItemChanged

ÅGet all items in the plot: getItems

ÅFollow plot content update through signals:

sigItemAddedand sigItemAboutToBeRemoved



silx.gui: Plot 1D
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ÅVisualize 1D data

ÅApply ROIs on them

ÅControl the plot via an interactive console

ÅFitting capabilities

ÅObject oriented API



silx.gui.plot Time series
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PlotWidget axis
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ÅProvide a plot axis API

axes =plot.getXAxis(), plot.getYAxis()

- Provides getters, setters

- Signals on limits, scale, label, direction

ÅConstraints on axes

xaxis.setLimitsConstraints(minPos, maxPos)

xaxis.setRangeConstraints(minRange, maxRange)

- A demo is available at examples/plotLimits.py

ÅHelper to synchronize axes

from silx.gui.plot.utils.axisimport SyncAxes

sync = SyncAxes([plot1.getXAxis(),

plot2.getXAxis(),

plot3.getXAxis()])

- A demo is available at examples/syncaxis.py
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ÅPlotWidget: Add support for 

context menu:

plotContextMenu.py

ÅPlotWindow, Plot2D

-Add colorbar



silx.gui.plot: CurveLegendWidget
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¸ Save active curve, active scatter or active image to NXdata

¸ Can save some parts of plot state (title, axis labels, active data...) 
but not all (no curve style, colormap info, additional data items...)

¸ Future improvements: add a dialog to specify output group in an 
existing HDF5 file

Plot SaveAction : add save as NXdata



silx.gui: Plot 2D
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ÅVisualize 2D data (Images and Stacks of Images)

ÅSupport Median Filters, Profiles and Masks on them

ÅVisualize 3D data as scatter plots

ÅSupport  Masks on them

ÅApply different colormaps

ÅPlot an image with associated histograms

ÅVisualize 3D scalar fields (Isosurfaces)



Interactive Regions of Interest
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Plot Widget Toolbars
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Colormap Object (silx.gui.plot.Colormap)

Colormaps are now defined as a Colormap object instead of a dictionary.

This allow modifications on colormaps objects to be managed by other 

classes such as PlotWidget or ColorBar (using Qt.Signal).

from silx.gui.plot.Colormap import Colormap

colormap = Colormap(name='temperature',

normalization=Colormap.LOGARITHM,

vmin=None,

vmax=None)

API with colormaps as a dictionary is kept but deprecated.
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silx.gui.plot.StackView

ÅViewing 3D arrays, 3D 
datasets or list of 2D arrays as a 
stack of images.

ÅAxes selection

ÅProfile tool to extract a 2D 
slice from the 3Dstack

ÅLazy loading for datasets 
(except when doing diagonal 3D 
profile)
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silx.gui.plot Scatter Objects



ScatterView: Features
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Full -featured widgets
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Full -featured Widgets



Print Preview
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ÅPrint preview dialog

(with addImage,

addPixmapand

addSvgItemmethods)

ÅTool button for a plot widget

(to send the plot as an SVG 
item)

ÅItems can be dragged

and resized. (Geometry can

be configured prior to send the 
plot).
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silx.gui.data.ArrayTableWidget

ÅDisplay arrays and datasets of any number of dimensions in a TableView

ÅLazy loading for datasets: only the currently displayed 2D slice is read from 
HDF5 file
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silx.gui.widgets.PeriodicTable

ÅPeriodic table, list (QTreeView) and combo/dropdown list providing minimal 
data for elements: symbol, name, atomic number, mass

ÅSelectable elements, signals for element clicked and selection changed events



silx.gui.widgets.RangeSlider
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Stats Widget
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silx.gui.plot.StatsWidget
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ÅAdd BasicGridStatsWidget

ÅAdd support of silx.gui.plot3d widgets

ÅImprovements

ÅOn-demand mode

ÅOptimizations



OpenGL in plot3dand plot
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ÅSupport for Qt >= 5.4 OpenGL Widgets (QOpenGLWidget)

ÅBetter support of OpenGL context issues (i.e. missing QtOpenGL, 
sshGLX forwarding disabled,é) : display an error message rather 
than raising exceptions.

ÅFirst steps of Continuous Integration for OpenGL-based widgets
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silx.gui.plot OpenGL Rendering

Matplotlib and OpenGL rendering backendsin silx.gui.plotwidgets:

ÅUsage: Set argument backend='gló in widget constructor for:

PlotWidget, PlotWindow, Plot1D, Plot2D, StackView, ImageView

ÅExample:

from silximport sx

plot = sx.Plot2D(backend='gl')

plot.show()



silx.gui.plot3d
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Silx 3D Visualization

ÅDependencies

- PyQt.QtOpenGL

- PyOpenGL 3.x

- OpenGL 2.1 subset

ÅQt widgets for 3D plotting

- ScalarFieldView (scalar field visualization)

- Iso-surfaces

- Cutting plane

ÅBased on an internal 3D scene structure



silx.gui.plot3d: ScalarFieldView
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¶Add light control

¶Support of 3x3 matrix transform (for non-orthogonal axes support) 
to 3D scalar field visualization widget (ScalarFieldView ):

scalarFieldView.setTransformMatrix((

(1., 1., 0.),

(0., 1., 0.),

(0., 0., 1.)))
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silx.gui.plot3d: Scene widgets
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General purpose 3D visualization widget and associated tools:
¶Goal: Replacement candidate for PyMca OpenGL tab
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silx.gui.plot3d: Scene available items
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silx.gui.plot3d.items :
¸ Images: ImageData , ImageRgba

¸ Scatter plots: Scatter2D , Scatter3D

¸ Scalar fields (with a cut plane and isosurfaces): 
ScalarField3D

¸ A clipping plane: ClipPlane

¸ 3D meshes: Mesh

¸ Groups: GroupItem , GroupWithAxesItem
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silx.gui.plot3d: Scene widgets structure
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SceneWindow

SceneWidget

ParamTreeView

tools.toolbars

tools.GroupPropertiesWidget

10th silx code camp - June 17, 2019 - silx team



silx.gui.plot3d: ParamTreeView
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Content/Parameter tree based on:
¶silx.gui.plot3d.ParamTreeView

¶SceneWidget.model()

¶If there is interest,
this can be adapted to 1D, 2D PlotWidget
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silx.gui.plot3d: PositionInfoWidget
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silx.gui.plot3d: Picking
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silx.gui.plot3d: Simple 3D Shapes
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silx.math: miscellaneous mathematical functions

ÅNon-linear least squares with constraints on fitting parameters

ÅHas a configuration widget for easy integration into GUIs

Å1D peak search 

ÅIsosurfacecalculations with Marching Cubes algorithm

ÅFor 4D visualization (visualization of scalar fields)

ÅN-dimensional histograms based on look-up tables

ÅFitting functions with automatic estimation of initial parameters

Å1D and 2D median filters

ÅFFT



silx.math.fft : silx FFT
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ÅA new module for Fast Fourier Transform: silx.math.fft

ÅOne unique interface with 4 backends:

Ånumpy, fftw, OpenCL, CUDA.

Å1D, 2D, 3D; possibly batched

ÅR2C, C2C

ÅFor GPU transforms, input and/or output can be device arrays.

ÅCurrently not supported:

ÅIn-place transforms

ÅHermitiantransforms

ÅAutomatic zero-padding (ex. fft (data, size=2048))



silx.math.fft : silx FFT
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silx.math.fft : silx FFT
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Filtered Back Projection in silx



silx.opencl.backprojection: silx backprojector
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ÅNew features in silx.opencl.backprojection :

ÅFiltering is done with silx.math.fft (possibly on GPU)

ÅUser can choose other built-in and custom filters

ÅInput and/or output of backproj/FBP can be numpyand pyopencl
arrays



silx.opencl.backprojection: silx backprojector

10th silx code camp - June 17, 2019 - silx team



10th silx code camp - June 17, 2019 - silx team

silx.opencl: Filtered Back Projection in silx



CoDec : Byte offset for CBF processing on GPU

¸ silx.opencl.codec.byte_offset

¸ OpenCL-based CBF compression
¸ 10x speed-up for compression/decompression of CBF streams
¸ Compatible with the new Image processing framework
¸ Compatible with pyFAI azimuthal integration

¸ Accepted in J. Synchrotron Radiation 
https://doi.org/10.1107/S1600577518000607
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silx.image: image processing tools

10th silx code camp - June 17, 2019 - silx team

ÅBasic shapes for masks

ÅLine profiles

ÅPolygons

ÅCircle 

ÅBilinear interpolation

ÅUsed to scale up/down images

to display

ÅGaussian blurring of images

ÅGPU accelerated via OpenCL

ÅImage registration and alignment (SIFT)

ÅGPU accelerated via OpenCL

ÅMedian Filter

ÅGPU accelerated via OpenCL

ÅMarching Squares



Marching Squares Algorithm
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Image processing on opencl devices (GPU)
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¶New image processing framework:
¸ Allows to exchange buffers on the device
¸ Allows the creation of work-flow without copying data back & forth
¸ Better performances

¶Few image treatments implemented:
¸ Buffer conversion to float arrays from any integer
¸ Min/Max search (double-reduction)
¸ Image normalization
¸ Image histogram

¶Tutorial available:
¸ https://github.com/kif/silx/blob/1199_ocl_image/doc/source/Tutorials/Image.ipynb
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Sift: Image alignment
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¸ Use the ñimageò framework.
¸ Major re-work for compatibility with PyOpenCL > 2015
¸ Compatibility with ñspectreò corrections
¸ Many memory-leak corrected
¸ New tutorial based on jupyter notebook.

https://github.com/silx-kit/silx/blob/master/doc/source/Tutorials/Sift/sift.ipynb
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silx.sx: a module to simplify interactive use
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pylablike module on steroids

Å1D plotting: ROI, fitting & printing

>>> from silx import sx

>>> from numpyimport sin, linspace

>>> sx.plot(sin(linspace(-10, 10, 1000)))

Å2D display: intensity, mask, profile

>>> from scipy.miscimport ascent

>>> sx.imshow(ascent())
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silx.io: input / output

ÅBuilt-in support of CSV, SPEC and TIFF

ÅImages, SPEC files accessed in the same way as HDF5 files

Unified widget dealing with ALL supported data formats!!!!!

ÅProvide bridges  SPEC ăĄ HDF5 and octave ăĄHDF5

ÅUtilities to save and restore configurations as HDF5, jsonor ini files 

ÅHDF5 is supported via h5py

ÅImages (and many detector formats) are supported via FabIO



silx.io.commonh5
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ÅThis new module provides a common base for silx.io.spech5and 
silx.io.fabioh5to provide the h5py-like API for various data formats.

ÅIf new formats are handled by silx in the future, and they inherit the 
commonh5 classes, they will benefit from the existing tools:

- silx.io.convert

- silx.io.utils(is_dataset, is_group, is_file,é)



silx.io.nxdata
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¶New functions
¸ is_NXentry_with_default_NXdata(group)

¸ is_NXroot_with_default_NXdata(group)

¸ get_default(group)

¸ Returns default silx.io.NXdata object or None. Group parameter can be 
NXdata, NXentry or NXroot.

¸ save_NXdata(filename, signal, axes=None,

signal_name=ñdataò, axes_names=None,

signal_long_name=None, axes_long_names=None,

signal_errors=None, axes_errors=None,

title=None, interpretation=None,

nxentry_name="entry", nxdata_name=None)
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silx.io.utils: HDF5 External storage helpers
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ÅTwo helper functions to create an external dataset:

ÅFrom a .vol file (pyhst):

Ÿ vol_to_h5_external_dataset(vol_file, output_url,

info_file=None, 
vol_dtype=numpy.float32, 
overwrite=False)

ÅFrom a binary file:

Ÿ rawfile_to_h5_external_dataset(bin_file,

output_url, 

shape,

dtype, overwrite=False)

ÅNeed h5py >= 2.9



silx.io.convert
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ÅModule

- Before only SPEC files could be converted (silx.io.spectoh5)

- New silx.io.convertsupports Fabio images (replaces spectoh5)

ÅApplication

- New command line application to convert files to HDF5

silxconvert ïhelp

silxconvert filename



silx convert
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¶Convert series of single frame images (EDF, TIFF...) into a 
HDF5 multiframe stack
silx convert -- file - pattern ch09__mca_0005_0000_%d.edf - o ch09__mca_multiframe.h5

silx convert - h
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silx convert
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¶Merging SPEC and EDF files.

¸Step 1. Convert the SPEC file to HDF5 file

¸Step 2. Convert the EDF files selecting target path in generated HDF5 file

¸Hint  Multiple indices supported (indexed files, indexed directories, é)

silx convert spec_file_name ïo hdf5_file_name.h5
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silx convert ï- file - pattern=root_%04d.edf - ïbegin=100 - ïend=199 \

ï- mode=r+ ïo hdf5_file_name.h5::/1.1/instrument/detector_0

root_ssss_dddd_nnnn.edf

- ïfile - pattern=root_%04d_%04d_$04d.edf ïbegin=1,0,0 ïend=1,0,99



silx/examples/hdf5widget.py
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silx/examples/hdf5widget.py
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Dialog to reachdata

URL

silx.io.open

silx.io.get_data

File system

silx.gui.dialog

(numpy data)

(h5py-like context)
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