

    
      
          
            
  
Broh5’s documentation

Broh5 is a GUI (Graphical User Interface) software for viewing HDF/H5/NXS files.
Unlike previous viewers built with various languages and platforms, Broh5’s UI
components are based on web browsers but the software written entirely in Python,
thanks to the NiceGUI [https://nicegui.io/] framework.


[image: _images/fig_01.png]



Source code: https://github.com/algotom/broh5

Author: Nghia T. Vo - NSLS-II, Brookhaven National Laboratory, US.

Keywords: HDF Viewer, Browser-based GUI.



Features


	A browser-based GUI software for viewing HDF (Hierarchical Data Format) file
written in pure Python with minimal codebase.


	The software provides essential tools for viewing hdf files such as:
displaying tree structures or paths to datasets/groups; and presenting
datasets as values, images, plots, or tables. Users also can save datasets
to images or csv formats.


	Broh5 can view compressed hdf files by using compressors from
hdf5plugin [https://pypi.org/project/hdf5plugin/].


	The codebase is designed using the RUI (Rendering-Utilities-Interactions)
concept, which is known as the MVC (Model-View-Controller) pattern in the
GUI development community. The name ‘MVC’ may not be very intuitive for
those new to GUI development. However, this design allows for the development
of complex software and makes it easier to extend its capabilities.




Video demonstration:


[image: Demo]
 [https://www.youtube.com/watch?v=lEJ6LKOaIFk]
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1. Installation

Broh5 can be installed using pip [https://pypi.org/project/broh5/],
conda [https://anaconda.org/conda-forge/broh5], or directly from the
source [https://github.com/algotom/broh5]. Users can also generate a
standalone executable file for convenient usage.


1.1. Using pip

pip install broh5





Once installed, launching Broh5 with

broh5







1.2. Using conda

conda install -c conda-forge broh5





Same as above, launching Broh5 with:

broh5







1.3. Installing from source

To install broh5 from source using Conda:



	Set up a conda environment:

First, ensure that you have Conda installed.
If not, install Miniconda [https://docs.conda.io/projects/miniconda/en/latest/]
or Anaconda [https://www.anaconda.com/download].

Create a new Conda environment. This ensures that any dependencies
don’t interfere with your current Python projects. You can name it whatever
you like, but for this example, we’ll call it broh5

conda create -n broh5 python=3.10
conda activate broh5







	Clone the Repository:

Use git to clone the broh5 repository

git clone https://github.com/algotom/broh5.git broh5





Navigate to the cloned directory

cd broh5







	Install the software:

Using setup.py file by

python setup.py install





or pip

pip install .





Troubleshooting:


	If you encounter an error related to fastapi and anyio, add the
line “anyio<4.0.0” to the dependencies in setup.py.


	If you encounter an error related to matplotlib and either PyQt5
or PySide2, install PySide2 using the command: pip install PySide2.













1.4. Generating a standalone executable file

If you would like to creating a standalone executable for broh5:



	Install PyInstaller

pip install pyinstaller







	Generate the executable file by running generate_exe.py [https://github.com/algotom/broh5/blob/main/generate_exe.py]
at the cloned directory

python generate_exe.py







	Navigate to the dist directory and run

broh5.exe





the generated file can be moved to another location for more convenient usage.












            

          

      

      

    

  

    
      
          
            
  
2. Software structure

As a GUI software, broh5 is designed based on the Model-View-Controller (MVC)
design pattern which is a widely used architectural paradigm in GUI development. It
separates an application into three interconnected components; improving modularity,
scalability, and maintainability. However, the traditional MVC terminology
may be non-intuitive for general users, Broh5 adapts these concepts with
more user-friendly naming:


	Rendering module: This is only responsible for constructing and
rendering GUI components.


	Utilities module: Operating independently, this module provides utility
methods for data handling, representation, and preparation.


	Interactions module: This acts as a bridge, linking user interactions
with GUI responses.

[image: ../_images/fig_02.png]




To separate the rendering and interactions modules, Broh5 uses
class inheritance [https://www.w3schools.com/python/python_inheritance.asp],
which is a very powerful tool for developing complex applications.




            

          

      

      

    

  

    
      
          
            
  
3. API reference


3.1. Rendering



	3.1.1. broh5.lib.rendering
	GuiRendering
	GuiRendering.fig_size

	GuiRendering.plot_size

	GuiRendering.tree_container

	GuiRendering.select_file_button

	GuiRendering.file_path_display

	GuiRendering.hdf_key_display

	GuiRendering.hdf_value_display

	GuiRendering.axis_list

	GuiRendering.cmap_list

	GuiRendering.save_image_button

	GuiRendering.display_type

	GuiRendering.marker_list

	GuiRendering.save_data_button

	GuiRendering.main_slider

	GuiRendering.main_table

	GuiRendering.main_plot

	GuiRendering.min_slider

	GuiRendering.max_slider

	GuiRendering.reset_button

	GuiRendering.histogram_plot

	GuiRendering.image_info_table

	GuiRendering.init_gui()





	FilePicker
	FilePicker.check_extension()

	FilePicker.add_drives_toggle()

	FilePicker.update_grid()

	FilePicker.handle_double_click()

	FilePicker.handle_ok()





	FileSaver
	FileSaver.add_drives_toggle()

	FileSaver.update_grid()

	FileSaver.handle_double_click()

	FileSaver.handle_save()

	FileSaver.create_folder_dialog()

	FileSaver.create_folder()















3.2. Utilities



	3.2.1. broh5.lib.utilities
	get_height_width_screen()

	hdf_tree_to_dict()

	get_hdf_data()

	check_external_link()

	check_compressed_dataset()

	format_table_from_array()

	format_statistical_info()

	save_image()

	save_table()

	get_config_path()

	save_config()

	load_config()











3.3. Interactions



	3.3.1. broh5.lib.interactions
	GuiInteraction
	GuiInteraction.current_state

	GuiInteraction.columns

	GuiInteraction.rows

	GuiInteraction.image

	GuiInteraction.current_slice

	GuiInteraction.data_1d_2d

	GuiInteraction.timer

	GuiInteraction.show_key()

	GuiInteraction.pick_file()

	GuiInteraction.display_hdf_tree()

	GuiInteraction.disable_sliders()

	GuiInteraction.enable_ui_elements_3d_data()

	GuiInteraction.enable_ui_elements_1d_2d_data()

	GuiInteraction.reset()

	GuiInteraction.reset_min_max()

	GuiInteraction.display_3d_data()

	GuiInteraction.display_1d_2d_data()

	GuiInteraction.show_data()

	GuiInteraction.save_image()

	GuiInteraction.save_data()

	GuiInteraction.shutdown()

















            

          

      

      

    

  

    
      
          
            
  
3.1.1. broh5.lib.rendering


	
class broh5.lib.rendering.GuiRendering

	Bases: object

A class to build the graphical user interface for an HDF viewer.

This class creates various UI elements like headers, buttons,
sliders, tables, and plots to facilitate user interaction with HDF data.


	
fig_size

	Dimensions for the figure in the UI.


	Type:

	tuple










	
plot_size

	Dimensions for the histogram plot in the UI.


	Type:

	tuple










	
tree_container

	Container for the HDF tree structure.


	Type:

	UI column










	
select_file_button

	Button to trigger file selection.


	Type:

	UI button










	
file_path_display

	Label to display selected file path.


	Type:

	UI label










	
hdf_key_display

	Label to display HDF key.


	Type:

	UI label










	
hdf_value_display

	Label to display HDF value.


	Type:

	UI label










	
axis_list

	Dropdown to select axis for slicing.


	Type:

	UI select










	
cmap_list

	Dropdown to select color map for plots.


	Type:

	UI select










	
save_image_button

	Button to save current image.


	Type:

	UI button










	
display_type

	Dropdown to choose the display type (plot or table).


	Type:

	UI select










	
marker_list

	Dropdown to select marker type for plots.


	Type:

	UI select










	
save_data_button

	Button to save current data.


	Type:

	UI button










	
main_slider

	Slider to navigate through slices of 3D data.


	Type:

	UI slider










	
main_table

	Table to display data in tabular form.


	Type:

	UI table










	
main_plot

	Pyplot element to display plots.


	Type:

	UI pyplot










	
min_slider

	Slider to adjust the minimum value for image contrast.


	Type:

	UI slider










	
max_slider

	Slider to adjust the maximum value for image contrast.


	Type:

	UI slider










	
reset_button

	Button to reset adjustments.


	Type:

	UI button










	
histogram_plot

	Pyplot element to display histogram of an image.


	Type:

	UI pyplot










	
image_info_table

	Table to display statistical information of an image.


	Type:

	UI table










	
init_gui()

	Initializes and constructs the GUI elements.










	
class broh5.lib.rendering.FilePicker(*args: Any, **kwargs: Any)

	Bases: dialog

A dialog class for file picking in the GUI. Codes are adapted from an
example of NiceGUI:
https://github.com/zauberzeug/nicegui/tree/main/examples/local_file_picker

Allows users to browse and select files from the local filesystem where
the application is running.


	Parameters:

	
	directory (str) – The starting directory for the file picker.


	upper_limit (str, optional) – The upper directory limit for browsing. None by default.


	show_hidden_files (bool, optional) – Flag to show hidden files. False by default.


	allowed_extensions (List of str, optional) – List of allowed file extensions for filtering. None by default.









	
check_extension(filename: str)

	Check if the given filename has an allowed extension.






	
add_drives_toggle()

	Add a toggle for drive selection on Windows systems.






	
update_grid()

	Update the file grid based on the current directory and filters.






	
handle_double_click(GenericEventArguments)

	Handle double click events on the file grid.






	
handle_ok()

	Handle the OK button, click to submit the selected file path.










	
class broh5.lib.rendering.FileSaver(*args: Any, **kwargs: Any)

	Bases: dialog

A dialog class for saving files in the GUI.

Allows users to specify a file name and directory for saving files.


	Parameters:

	
	directory (str) – Starting directory for the file saver.


	upper_limit (str, optional) – Upper directory limit for browsing. None by default.


	show_hidden_files (bool, optional) – Flag to show hidden files. False by default.


	title (str, optional) – Title for the file-name input-field. ‘File name’ by default.









	
add_drives_toggle()

	Add a toggle for drive selection on Windows systems.






	
update_grid() → None

	Update the file grid based on the current directory.






	
handle_double_click(e: GenericEventArguments) → None

	Handle double-click events on the file grid.






	
handle_save()

	Handle the Save button, click to submit the specified file path.






	
create_folder_dialog()

	Open a dialog for creating a new folder.






	
create_folder(folder_name: str, dialog: ui.dialog)

	Create a new folder with the specified name.












            

          

      

      

    

  

    
      
          
            
  
3.2.1. broh5.lib.utilities

Module for utility methods:



	Get height and with of a screen.


	Convert hdf tree to a nested dictionary.


	Get data-type and value from a dataset in a hdf file.


	Convert 1d/2d array to a table format.


	Save 2d array to an image.


	Save 1d/2d array to a csv file.


	Save/get path of the last opened folder







Functions:



	get_height_width_screen()

	Get the height and width of the current screen.



	hdf_tree_to_dict(hdf_file)

	Convert an HDF5 file structure to a nested dictionary.



	get_hdf_data(file_path, dataset_path)

	Get data type and value from a specified dataset in an HDF5 file.



	check_external_link(file_path, dataset_path)

	Check if the dataset at a specified path is an external link and whether it's broken.



	check_compressed_dataset(file_path, dataset_path)

	Check if a dataset is compressed, including checking for external compression filters.



	format_table_from_array(data)

	Format a NumPy array into a structure suitable for displaying as a table using NiceGUI framework.



	save_image(file_path, mat)

	Save a 2D array as an image file.



	save_table(file_path, data)

	Save a 1D or 2D NumPy array to a CSV file.



	get_config_path()

	Get path to save a config file depending on the OS system.



	save_config(data)

	Save data (dictionary) to the config file (json format).



	load_config()

	Load the config file.







	
broh5.lib.utilities.get_height_width_screen()

	Get the height and width of the current screen.


	Returns:

	tuple – A tuple of (screen height, screen width).










	
broh5.lib.utilities.hdf_tree_to_dict(hdf_file)

	Convert an HDF5 file structure to a nested dictionary.


	Parameters:

	hdf_file (str) – Path to the HDF5 file.



	Returns:

	dict or str – A nested dictionary representing the structure of the HDF5 file,
or a string describing an error if one occurs.










	
broh5.lib.utilities.get_hdf_data(file_path, dataset_path)

	Get data type and value from a specified dataset in an HDF5 file.


	Parameters:

	
	file_path (str) – Path to the HDF5 file.


	dataset_path (str) – Path to the dataset within the HDF5 file.






	Returns:

	tuple – A tuple containing the data type and the value of the dataset.










	
broh5.lib.utilities.check_external_link(file_path, dataset_path)

	Check if the dataset at a specified path is an external link and
whether it’s broken.


	Parameters:

	
	file_path (str) – Path to the HDF5 file.


	dataset_path (str) – Path to the dataset within the HDF5 file.






	Returns:

	tuple – A tuple containing a boolean indicating if it’s an external link,
a boolean indicating if the link is broken, and a message string.










	
broh5.lib.utilities.check_compressed_dataset(file_path, dataset_path)

	Check if a dataset is compressed, including checking for external
compression filters.


	Parameters:

	
	file_path (str) – Path to the HDF5 file.


	dataset_path (str) – Path to the dataset within the HDF5 file.






	Returns:

	tuple – A tuple containing two booleans indicating if the dataset is compressed
and if it uses external compression filters, and a message string.










	
broh5.lib.utilities.format_table_from_array(data)

	Format a NumPy array into a structure suitable for displaying as a table
using NiceGUI framework.


	Parameters:

	data (ndarray) – The NumPy array to format.



	Returns:

	tuple – A tuple containing the rows and columns formatted for the table.










	
broh5.lib.utilities.format_statistical_info(image)

	Get statistical information of a 2d array and format the output as a
Nicegui table object.


	Parameters:

	image (ndarray) – NumPy array to format.



	Returns:

	tuple – A tuple containing the rows and columns formatted for the table.










	
broh5.lib.utilities.save_image(file_path, mat)

	Save a 2D array as an image file.


	Parameters:

	
	file_path (str) – Path where the image will be saved.


	mat (ndarray) – 2D array to be saved as an image.






	Returns:

	None or str – Returns None if successful, or a string message if an error occurs.










	
broh5.lib.utilities.save_table(file_path, data)

	Save a 1D or 2D NumPy array to a CSV file.


	Parameters:

	
	file_path (str) – Path where the CSV file will be saved.


	data (ndarray) – The 1D or 2D array to be saved.






	Returns:

	None or str – Returns None if successful, or a string message if an error occurs.










	
broh5.lib.utilities.get_config_path()

	Get path to save a config file depending on the OS system.






	
broh5.lib.utilities.save_config(data)

	Save data (dictionary) to the config file (json format).






	
broh5.lib.utilities.load_config()

	Load the config file.








            

          

      

      

    

  

    
      
          
            
  
3.3.1. broh5.lib.interactions

This module links user interactions to the responses of the Broh5 software.


	
class broh5.lib.interactions.GuiInteraction

	A subclass of GuiRendering that provides specific functionalities for
interacting with the GUI elements in Broh5.

This class handles user actions such as file selection, branch/leaf
selection in an HDF tree, image saving, or data display; resets and
updates the GUI in response to these interactions.


	
current_state

	Current state of the GUI: file path, HDF key, slider values, …


	Type:

	tuple or None










	
columns

	Columns for displaying data in a table.


	Type:

	list or None










	
rows

	Rows for displaying data in a table.


	Type:

	list or None










	
image

	Current slice from a 3D dataset.


	Type:

	np.ndarray or None










	
current_slice

	Information about the current slice being displayed.


	Type:

	tuple or None










	
data_1d_2d

	Current 1D or 2D data being displayed.


	Type:

	np.ndarray or None










	
timer

	To update the GUI in regular intervals.


	Type:

	UI object










	
show_key(ValueChangeEventArguments, str)

	Display the key of the HDF dataset/group when a tree node is clicked.






	
pick_file()

	Open a file picker dialog to select a file.






	
display_hdf_tree(str)

	Display the HDF file structure as an interactive tree.






	
disable_sliders()

	Disable and reset the sliders for 3D-data slicing.






	
enable_ui_elements_3d_data()

	Enable UI elements specific to 3D-data display.






	
enable_ui_elements_1d_2d_data()

	Enable UI elements specific to 1D/2D data display.






	
reset(keep_display=False)

	Reset the UI elements to their initial states.






	
reset_min_max()

	Reset the minimum and maximum sliders for image contrast.






	
display_3d_data(data_obj)

	Display a slice of a 3D dataset as an image.






	
display_1d_2d_data(data_obj, "plot")

	Display 1D/2D data as a plot or table.






	
show_data()

	Display data from an HDF file based on the current GUI state.






	
save_image()

	Save the currently displayed image to a file.






	
save_data()

	Save the currently displayed 1D/2D data to a file.






	
shutdown()

	Routine to close the app.
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