

    
      
          
            
  
gPhoton Glue User Interface (gGui) Documentation

[image: Splash image of the gPhoton Glue User Interface]
gGui is a data-analysis package written atop the Glue Visualization Python library to visualize data from the GALEX Space Telescope data reduction pipeline, gPhoton.

gGui is currently actively developed and maintained by Duy Nguyen and Scott Fleming

The latest release is hosted on PyPI. To install, simply use pip! pip install ggui
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About gGui

gGui is a data-analysis software written to visualize astronomical data, specifically time-tagged lightcurves, coadds, and cubes. gGui serves as the primary data visualization tool for gPhoton, the data reduction pipeline for GALEX.


The Galaxy Evolution Explorer (GALEX) Space Telescope [https://www.jpl.nasa.gov/missions/galaxy-evolution-explorer-galex/]

GALEX [https://www.jpl.nasa.gov/missions/galaxy-evolution-explorer-galex/] was an ultraviolet space telescope commissioned by NASA and managed by the Jet Propulsion Laboratory (JPL) at the California Institute of Technology (CalTech).

The data currently resides in the GALEX Public Archive [http://galex.stsci.edu/GR6/] at the Space Telescope Science Institute’s (STScI [http://stsci.edu/]) Mikulski Archive for Space Telescopes (MAST [https://archive.stsci.edu/]).




gPhoton [https://archive.stsci.edu/prepds/gphoton/]

gPhoton [https://archive.stsci.edu/prepds/gphoton/] is a project to calibrate, archive, and make available every photon event observed by the GALEX mission in an effort to dramatically improve the flexibility and utility of the data with specific emphasis on enabling short time domain photometric studies.







          

      

      

    

  

    
      
          
            
  
Using gGui


Installing gGui

gGui is developed in the Python language [https://www.python.org/] and is hosted on PyPI [https://pypi.org/project/ggui/]. To install, ensure you have Python installed [https://www.python.org/downloads/] (version 3.6 or greater) on your system and simply use pip:

pip install ggui





Alternatively you may download and install directly from our GitHub repository, again using pip:

git clone https://github.com/gphoton-tools/ggui.git
pip install ./ggui








gGui Target Catalog

gGui ingests a list of targets and associated paths to data products.

To create this file, you can use our make_param utility. Alternatively, you can write this file yourself. This file is written in the YAML standard and expects the following format:

<Target Name>
    <Data Product Type>
        <Band>: <Absolute path to file>





for example:

Andromeda Galaxy
    lightcurve
        NUV: /home/ggui_data/andromeda_nuv_lightcurve.csv
        FUV: /home/ggui_data/andromeda_fuv_lightcurve.csv
    coadd
        NUV: /home/ggui_data/andromeda_nuv_coadd.fits
    cube
        NUV: /home/ggui_data/andromeda_nuv_cube.fits
        FUV: /home/ggui_data/andromeda_fuv_cube.fits





Paths can also be specified relatively:

Andromeda Galaxy
    lightcurve
        NUV: ./ggui_data/andromeda_nuv_lightcurve.csv
        FUV: ./ggui_data/andromeda_fuv_lightcurve.csv





gGui is cross platform! The following target catalog is identical to the above:

Andromeda Galaxy
    lightcurve
        NUV: .\ggui_data\andromeda_nuv_lightcurve.csv
        FUV: ./ggui_data/andromeda_fuv_lightcurve.csv








gGui Configuration File

gGui configures itself, and its environment, using a python configuration file: ggui.conf. This file is located with the source code (the result of import ggui; import os; os.path.dirname(ggui.__file__)) and should be modified to fit your needs. The configuration file contains two fields.

[Mandatory Fields] defines which fields will be assigned to which axes. gGui comes out-of-the-box configured for gPhoton lightcurves, coadds, and cubes:

[Mandatory Fields]
lightcurve_x = t_mean
lightcurve_y = flux_bgsub

coadd_x = Right Ascension
coadd_y = Declination

cube_x = Right Ascension
cube_y = Declination





If multiple bands are provided for each data product type (i.e. lightcurves, coadds, cubes), gGui will automatically attempt to glue [http://docs.glueviz.org/en/stable/getting_started/index.html#linking-data] these fields together.

[Additional Fields to Glue] defines additional fields gGui should associate, and therefore glue together. Multiple fields can be specified, comma delimited. Once again, gGui is configured by default for gPhoton data products:

[Additional Fields To Glue]
cube = World 0
lightcurve = t0,t1





The default keyboard shortcuts for gGui may be modified here as well:

[Target Manager Shortcuts]
next_target = Right
previous_target = Left








Launching gGui

Once gGui is installed, gGui can be launched on the command line by invoking ggui.

Your gGui target catalog can be loaded either from within gGui or as a command line argument, assuming you have a properly formatted target list, and have configured the gGui fields of your data. From within gGui, you can use the gGui Target Catalog Selector under the “File” Menu:

[image: The gGui Target Catalog Selector can be found under "File"]
gGui can also be started with two independent flags:


	ggui --target_list <path to gGui Target List> will automatically load specified target list(s) into a new gGui session.


	ggui --yaml_select will prompt the user to select your target list(s) before gGui loads. After which, gGui will load these targets into a new gGui session.




Thirdly if you are in an IPython environment, you can invoke gGui’s main() function to use these flags as well: from ggui import ggui; ggui.main(['--target_list', '<path to gGui Target List'])

gGui is built atop the Glue Visualization Python Library. To learn more about the framework, please see Glue’s Quickstart Guide [http://docs.glueviz.org/en/stable/getting_started/index.html]:

[image: Image of a blank Glue canvas with each module/area labeled]
 [http://docs.glueviz.org/en/stable/getting_started/index.html]gGui provides three major features atop Glue: The gGui Target Manager, gGui Notepad, and automatic tabview generation.




Demo Mode

If you’re looking for a quick demo to try gGui, we have prepared some sample data for your to try out gGui’s feature set. Simply select “Load gGui Sample Data” under the “gGui Help” menu.

[image: To load sample data, simply select "Load gGui Sample Data" under the "gGui Help" menu.]



The gGui Target Manager

Accessed via the primary Glue toolbar in the upper left, the gGui Target Manager handles the loading of your target’s data:

[image: gGui window with the Target Manager drop down expanded to show multiple targets]
The Target Manager stores all of the targets identified by gGui from your target list(s). gGui only loads the data of the target selected, also known as lazy evaluation [https://en.wikipedia.org/wiki/Lazy_evaluation]. One can advance targets by selecting the specific target from the dropdown list, or using the left/right arrows to advance to the previous/next target respectively. The information button will display the current target name and the parent gGui Target Catalog file this target originated from.




The gGui Notepad

The gGui Notepad features a collaborative space for teams to store observations, comments, and notes to each target. These notes are saved to the gGui target catalog. The gGui Notepad window can be launched via the notepad icon next to the Target Manager

[image: The popup gGui Notepad window atop a gGui window]
The notepad displays the state of the notes above the editing window.


[image: Three images demonstrating the gGui Notepad statuses: Saved, Modified, Discarded]
The gGui Notepad will show the current state of the notes via three status: (a) Saved, (b) Modified and Unsaved, (c) Discarded



“Save Notes” will overwrite the notes on disk with those entered in the editing window.

“Discard Changes” will discard all changes in the editing window and restore the window to the notes stored on disk, in the gGui Target Catalog.




gGui Automatic Tabs

gGui currently automatically generates (1) tab:


	The Target Overview Tab





Overview Tab

The Overview Tab is currently the only tab implemented in gGui. It is intended to give a quick glance into the three data products (lightcurves, coadds, cubes) of all available bands simultaneously:


[image: The automatically generated Overview Tab with the lightcurve (A), coadd (B), and cube(C) widgets labeled]
The Overview Tab summarizing the target’s (A) lightcurve, (B), Coadd, and (C) Cube, each with two bands (GALEX FUV, GALEX NUV)



When the user selects one of the widgets, gGui will display the appropriate plot options and layers for that particular widget.

Each widget generated by gGui includes FUV and NUV toggle tools. If your data originates from gPhoton, or is specified to have FUV and/or NUV bands, you can toggle the on and off via these tools.









          

      

      

    

  

    
      
          
            
  
gGui Release List



	gGui Release Version 1.2.0
	Notable changes
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gGui Release Version 1.2.0

Dear gGui users and colleagues,

I am excited to announce the release of gGui v1.2!

gGui is a data-analysis package written atop the Glue Visualization Python library to visualize data from the GALEX Space Telescope’s photon event archive, gPhoton.

I will be presenting gGui at the 235th American Astronomical Society conference in Honolulu, Hawai’i! We would love to chat with our users about anything gGui! Please visit us at Poster Session 109 (poster 14) on 2020 January 5th at 9:00AM HST [https://www.abstractsonline.com/pp8/#!/8993/presentation/3143]!


Notable changes

Version 1.2.0 includes improvements to many features of gGui:


	The gGui Target Catalog is now cross-platform! gGui will automatically convert specified paths written on any OS into your native OS environment. This allows users to read target catalogs written by collaborators on a different OS, without any changes necessary to the gGui target catalog itself.


	A quick demo mode has been introduced to gGui. To quickly download sample data we’ve prepared on our GitHub page, simply select “Load gGui Sample Data” under the “gGui Help” menu.


[image: To load sample data, simply select "Load gGui Sample Data" under the "gGui Help" menu.]





	Plot options will automatically change as you click on a data product. This change deprecates the focus tool.


	The gGui Target Manager now has configurable keyboard shortcuts! By default, the left and right arrows will advance targets for you! Users can configure these keyboard shortcuts in the gGui Configuration File


	gGui now supports high DPI desktops.




gGui is hosted on PyPI. To update gGui, simply invoke pip:
pip install ggui --upgrade

Please report any bugs and feature requests to our GitHub page [https://github.com/gphoton-tools/ggui/issues]:
https://github.com/gphoton-tools/ggui/issues

As always, thank you for supporting gGui!

–Duy Nguyen







          

      

      

    

  

    
      
          
            
  
gGui Release Version 1.1.0

Dear gGui users and colleagues,

I am excited to announce the release of gGui v1.1!

gGui is a data-analysis package written atop the Glue Visualization Python library to visualize data from the GALEX Space Telescope data reduction pipeline, gPhoton.


Notable changes

Version 1.1.0 introduces the gGui Notepad as well as provides general improvements to the Target Manager and the startup process.


	The gGui Notepad is a collaborative space for researchers to write notes about a particular target; these notes are stored in the gGui Target Catalog, allowing the sharing of notes between collaborators.


	The gGui startup procedure has been enhanced. For more information, see Launching gGui.






	Users may now also load a new gGui Target Catalog at runtime by selecting “File” > “Load gGui Target Catalog”


	The --target_list command line argument now supports multiple gGui Target Catalogs, space separated








	The gGui Target Manager has received a number of improvements:






	Targets with the same name across multiple targets can be loaded and appropriately distinguished


	Added an information button to display the current target’s gGui Target Catalog, from which it originated







Version 1.1.0 also resolves the bug of consecutive targets with differing data products. Targets with differing data products will now render correctly.

gGui is hosted on PyPI. To update gGui, simply invoke pip:
pip install ggui --upgrade

Please report any bugs and feature requests to our GitHub page [https://github.com/gphoton-tools/ggui/issues]:
https://github.com/gphoton-tools/ggui/issues

As always, thank you for supporting gGui!

–Duy Nguyen







          

      

      

    

  

    
      
          
            
  
The gGui Team

Duy Nguyen is the Principal Software Architect and Developer of gGui. Duy works at Green Bank Observatory as a Software Engineer


	dnguyen@nrao.edu


	304-456-2118


	155 Observatory, Green Bank, West Virginia 24944




Scott Fleming is the Principal Investigator of gGui. Scott works at the Space Telescope Science Institute as an Archive Scientist





          

      

      

    

  

    
      
          
            
  
Known Issues with gGui

If you run into any issues with gGui, please let us know by creating a GitHub issue! We’d rather an issue get reported multiple times than it not be reported at all! Listed below are known issues with gGui. Please reference this page if you are getting stuck.


	gGui abruptly crashes upon unrecognized field in [Additional Fields to Glue] heading in ggui.conf
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ggui.icons package
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ggui package


Subpackages



	ggui.icons package
	Module contents












Submodules




ggui.config module


	
class ggui.config.GGUIAutoChop(viewer)

	Bases: glue.viewers.common.tool.Tool


	
action_text = 'Does cool stuff'

	




	
activate()

	Fired when the toolbar button is activated






	
close()

	




	
icon = 'myicon.png'

	




	
shortcut = 'D'

	




	
tool_id = 'custom_tool'

	




	
tool_tip = 'Does cool stuff'

	










ggui.ggui module




ggui.qtTabLayouts module


	
class ggui.qtTabLayouts.FuvToggleTool(viewer)

	Bases: glue.viewers.common.tool.Tool

Glue data viewer tool that calls the FUV band visibility toggle method to corresponding ggui data viewer


	
activate()

	Calls the ggui data viewer’s data visibility toggle with the ‘FUV’ band






	
icon = '/home/docs/checkouts/readthedocs.org/user_builds/ggui/checkouts/v1.2/ggui/icons/FUV_transparent.png'

	




	
tool_id = 'fuv_toggle'

	




	
tool_tip = 'Toggle the FUV Dataset'

	








	
class ggui.qtTabLayouts.NuvToggleTool(viewer)

	Bases: glue.viewers.common.tool.Tool

Glue data viewer tool that calls the NUV band visibility toggle method to corresponding ggui data viewer


	
activate()

	Calls the ggui data viewer’s data visibility toggle with the ‘FUV’ band






	
icon = '/home/docs/checkouts/readthedocs.org/user_builds/ggui/checkouts/v1.2/ggui/icons/NUV_transparent.png'

	




	
tool_id = 'nuv_toggle'

	




	
tool_tip = 'Toggle the NUV Dataset'

	








	
class ggui.qtTabLayouts.gGuiOverviewBaseViewer(glue_session: <module 'glue.core.session' from '/home/docs/checkouts/readthedocs.org/user_builds/ggui/envs/v1.2/lib/python3.7/site-packages/glue/core/session.py'>, data: dict)

	Bases: glue.viewers.matplotlib.qt.data_viewer.MatplotlibDataViewer

Base class for gGui data viewers
Implements basic data import logic, band organizing, and UI methods
Adds FUV/NUV band support and associated band toggle tools


	
mousePressEvent(event)

	Consume mouse press events, and prevent them from propagating
down to the MDI area.






	
toggle_band_visibility(band: str, value: str = None)

	Toggles visibility of a dataset by band


	Parameters

	
	band – Band to toggle (i.e. ‘NUV’ or ‘FUV’)


	value – Optional parameter to explicitly set the band’s visibility to a specific value.
Absence will toggle the exising visibility













	
tools = ['fuv_toggle', 'nuv_toggle']

	








	
class ggui.qtTabLayouts.ggui_image_viewer(session: <module 'glue.core.session' from '/home/docs/checkouts/readthedocs.org/user_builds/ggui/envs/v1.2/lib/python3.7/site-packages/glue/core/session.py'>, image_data: dict, x_att: str, y_att: str)

	Bases: ggui.qtTabLayouts.gGuiOverviewBaseViewer, glue.viewers.image.qt.data_viewer.ImageViewer

Data Viewer class that handles gPhoton FITS images






	
class ggui.qtTabLayouts.ggui_lightcurve_viewer(session: <module 'glue.core.session' from '/home/docs/checkouts/readthedocs.org/user_builds/ggui/envs/v1.2/lib/python3.7/site-packages/glue/core/session.py'>, lightcurve_data: dict, x_att: str = None, y_att: str = None)

	Bases: ggui.qtTabLayouts.gGuiOverviewBaseViewer, glue.viewers.scatter.qt.data_viewer.ScatterViewer

Data Viewer class that handles gPhoton lightcurve events






	
class ggui.qtTabLayouts.ggui_overview_tab(session: <module 'glue.core.session' from '/home/docs/checkouts/readthedocs.org/user_builds/ggui/envs/v1.2/lib/python3.7/site-packages/glue/core/session.py'> = None, target_name: str = 'Target', target_data: dict = None)

	Bases: PyQt5.QtWidgets.QMdiArea

Displays an overview of all gPhoton data products supplied to ggui


	
loadCoadd(session: <module 'glue.core.session' from '/home/docs/checkouts/readthedocs.org/user_builds/ggui/envs/v1.2/lib/python3.7/site-packages/glue/core/session.py'>, target_name: str, coadd_data: dict, x_att: str, y_att: str)

	Constructs an image viewer for gPhoton Coadd FITS data


	Parameters

	
	session – Corresponding Glue parent’s ‘session’ object that stores 
information about the current environment of glue.


	target_name – The name of the target we are “overviewing”


	coadd_data – The gPhoton Coadd to plot


	x_att – Label of attribute to assign to the x-axis


	y_att – Label of attribute to assign to the y-axis






	Returns

	Initialized coadd viewer










	
loadCube(session: <module 'glue.core.session' from '/home/docs/checkouts/readthedocs.org/user_builds/ggui/envs/v1.2/lib/python3.7/site-packages/glue/core/session.py'>, target_name: str, cube_data: dict, x_att: str, y_att: str)

	Constructs an image viewer for gPhoton Cube FITS data


	Parameters

	
	session – Corresponding Glue parent’s ‘session’ object that stores 
information about the current environment of glue.


	target_name – The name of the target we are “overviewing”


	cube_data – The gPhoton Cube to plot


	x_att – Label of attribute to assign to the x-axis


	y_att – Label of attribute to assign to the y-axis






	Returns

	Initialized cube viewer










	
loadLightcurve(session: <module 'glue.core.session' from '/home/docs/checkouts/readthedocs.org/user_builds/ggui/envs/v1.2/lib/python3.7/site-packages/glue/core/session.py'>, target_name: str, lightcurve_data: dict, x_att: str, y_att: str)

	Constructs a lightcurve viewer for gPhoton Lightcurve data


	Parameters

	
	session – Corresponding Glue parent’s ‘session’ object that stores 
information about the current environment of glue.


	target_name – The name of the target we are “overviewing”


	lightcurve_data – The gPhoton lightcurve to plot


	x_att – Label of attribute to assign to the x-axis


	y_att – Label of attribute to assign to the y-axis






	Returns

	Initialized lightcurve viewer










	
load_data(session: <module 'glue.core.session' from '/home/docs/checkouts/readthedocs.org/user_builds/ggui/envs/v1.2/lib/python3.7/site-packages/glue/core/session.py'>, target_name: str, target_data: dict)

	Constructs the appropriate data viewer for any gPhoton data products provided


	Parameters

	
	session – Corresponding Glue parent’s ‘session’ object that stores 
information about the current environment of glue.


	target_name – The name of the target we are “overviewing”


	target_data – The gPhoton data (lighcurves, coadds, cubes) we are “overviewing”



















ggui.targetManager module


	
class ggui.targetManager.TargetManager(glue_parent: glue.app.qt.application.GlueApplication, target_change_callback: Callable[[str], None] = None)

	Bases: PyQt5.QtWidgets.QToolBar

Class that handles the loading of gPhoton data and management of multiple
gGui targets


	
close()

	Handles graceful exit housekeeping






	
flushSourceFile(source_filename: str)

	Force saves (flushes) the given source file
Intended to be used for saving notes


	Parameters

	source_filename – Filename of source file to be flushed










	
getPrimaryData() → dict

	Returns currently loaded primary target’s data


	Returns

	dictionary of the current primary target’s data










	
getPrimaryName() → dict

	Returns the current primary target’s name


	Returns

	current primary target’s name as string










	
getPrimaryNotes() → str

	Returns any notes associated with the current target. Returns empty string if no notes found.


	Returns

	notes registered with the current target










	
getPrimaryTargetCatalog() → str

	Returns the current primary target’s parent gGui Target Catalog path
If no target is selected, returns a blank string


	Returns

	primary target’s gGui Target Catalog path as string










	
getTargetFiles(target_catalog: str, target_name: str) → dict

	Returns the files and metadata of a specified target (Unloaded data, as per lazy evaluation principle)


	Parameters

	
	target_catalog – gGui catalog file this target originated from


	target_name – Name of the target whose files to lookup






	Returns

	Unloaded metadata and filepaths of the corresponding target’s data










	
getTargetNames() → list

	Returns the names of all registered targets, in their registered order


	Returns

	list of all cached targets’ names










	
getTargetNotes(target_catalog: str, target_name: str) → str

	Returns the notes specified target, or blank string if no notes registered


	Parameters

	
	target_catalog – gGui catalog this target originated from


	target_name – Name of the target whose notes to lookup






	Returns

	Notes of the specified target, or blank string if no notes










	
loadTargetDict(target_catalog: str, target_files: dict)

	Loads a single dictionary of targets and associated data product paths into internal cache


	Parameters

	
	target_files – gGui compliant yaml dictionary of targets and paths to associated gPhoton data products


	target_catalog – Name/identifier of this dictionary of targets. Can be used to return data













	
next_target()

	Advances to next primary target






	
previous_target()

	Advances to previous primary target






	
register_target_change_callback(callback)

	Registers a callback function to call when primary target changes


	Parameters

	callback – Callback function










	
setPrimaryNotes(new_notes: str)

	”
Updates internal cache of target’s notes to given string


	Parameters

	new_notes – New notes for the primary target










	
setPrimaryTarget(targIndex: int)

	Changes primary target to target specified
Unloads existing primary target’s data (internal cache and parent Glue session),
loads the new primary target’s data, links their corresponding attributes together,
and notifies all stakeholders of the new changed primary target


	Parameters

	targIndex – Index of desired new primary target










	
show_targ_info()

	Displays name and target catalog for the primary target










	
class ggui.targetManager.target_note_display(parent)

	Bases: PyQt5.QtWidgets.QGroupBox

Subwidget to display notes of current target


	
closeEvent(_)

	When close is detected, prompts user to save notes if text has been modified






	
discard_note_changes()

	Discards any changes to notes and reverts to last saved notes






	
modificationChanged(changed: bool)

	




	
primary_target_changed(new_target: str)

	When primary target has changed, retrieves notes for the new target


	Parameters

	new_target – Name of the new primary target










	
save_notes(force_save: bool = False)

	Checks if notes need to be saved. If so, saves the notes and flushes to disk


	Parameters

	force_save – If True, skips text modification checks and forces a save to disk
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