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What is ?



It’s not an acronym. 



It is open-source software that
glues data, 
glues graphs & 
glues tools.



numbers (tables, arrays, spreadsheets)

data cubes

data

images & maps (FITS, JPEG, GIS and more)

(3D, 4D, and more)



data files’ common attributes are glued 



avoiding the need to merge data files



“graphs”
common statistical graphics

(scatterplots, histograms, tables, curves, overlays)

maps & images
(greyscale, color, contours, layer control…)

3D displays
(scatter plots, volumetric rendering, sliders…) 

specialized & custom charts
(dendrograms, polar plots, + domain-specific options) 





selections propagate across all graphs



for real-time data exploration & insight 



tools

web services (across domains)

plug-ins (user-defined formats, plots, layouts…)

command-line (built-in terminal, scriptable )





for easy customization



glues data, 
glues graphs & 
glues tools.

glueviz.org



save “sessions” to continue where you left off
export graphics
use/export to Jupyter environments
export to plot.ly (javascript)
export to augmented reality

learn how at glueviz.org.

BONUS: save, share, or publish what you learn—

http://plot.ly


glueviz.org

supported by solutions
glue
inc



Exploring High-Dimensional Data  
in Astronomy, Genomics, and beyond, 
using glue

AstroMed



 
NICK HOLLIMAN’S PERSEUS, C. 2007 (VOLVIEW)

AstroMed



 
“DATA, DIMENSIONS, DISPLAY”



 

mm peak (Enoch et al. 2006)

sub-mm peak (Hatchell
et al. 2005, Kirk et al. 2006)

13CO (Ridge et al. 2006)

mid-IR IRAC composite 
from c2d data (Foster, 
Laakso, Ridge, et al.)

Optical image (Barnard 1927)

AstroMed

2D image composite by Jonathan Foster, c 2006
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Spectral-line mapping (what’s “p-p-v” space?)
Spectral Line Observations

Mountain Range No loss of

information

Loss of

1 dimension



 

mm peak (Enoch et al. 2006)

sub-mm peak (Hatchell
et al. 2005, Kirk et al. 2006)

13CO (Ridge et al. 2006)

mid-IR IRAC composite 
from c2d data (Foster, 
Laakso, Ridge, et al.)

Optical image (Barnard 1927)

AstroMed

2D image composite by Jonathan Foster, c 2006
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1D: Columns = “Spectra”, “SEDs” or “Time Series” (x-y Graphs)

2D: Faces or Slices = “Images”

3D: Volumes = “3D Renderings”, “2D Movies”

4D: Time Series of Volumes = “3D Movies”

1D
2D
3D
4D

Data-dimensions-display



“Perseus”

“z” is depth into head “z” is line-of-sight velocity

Astronomical Medicine

“Keith”

AstroMed



 

mm peak (Enoch et al. 2006)

sub-mm peak (Hatchell
et al. 2005, Kirk et al. 2006)

13CO (Ridge et al. 2006)

mid-IR IRAC composite 
from c2d data (Foster, 
Laakso, Ridge, et al.)

Optical image (Barnard 1927)

AstroMed
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3D Viz made with VolView by Nick Holliman, c. 2007

AstroMed

1st 3D PDF in Nature, 2009 Goodman…Foster, et al.
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Linked Views of High-dimensional Data

figure, by M. Borkin, reproduced from Goodman 2012, “Principles of High-Dimensional Data Visualization in Astronomy”

John Tukey

http://adsabs.harvard.edu/abs/2012AN....333..505G
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Linked Views of High-dimensional Data (in Python)

video by Tom Robitaille, lead glue developer 
glue created by: C. Beaumont,  M. Borkin,  P. Qian, T. Robitaille, M. Breddels, and A. Goodman, PI 
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[demo; a 1-year data synthesis study in 5 minutes=Ridge et al. 2006]

https://iopscience.iop.org/article/10.1086/502957/pdf


arxiv.org/abs/1805.11300 

https://arxiv.org/abs/1805.11300


New York Times 
January 25, 2022
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multidimensional data exploration



Zucker et al. 2022 Bialy et al. 2021

DDD in some of the Local ISM, recently

GOAL = DDD in all of the Local Milky Way as we know it



great 1D, 2D and 3D data manipulation, 
flexible architecture facilitating plug-ins, data 

transfer, and interactive data exploration; 
“glupyter” flavor runs in web pages

Prototype plug-in in-use 
(e.g. Radcliffe Wave on 

Hayden Planetarium dome 

Prototype plug-in shows  WWT 
images in context in 3D.

limited 2D all-sky images

great 3D functionality

The “Perseus-Taurus Superbubble” 
a demo of the need for 2D-3D contextualization functionality

This video was composited using the WWT and OpenSpace, making 
some use of prototype plug-ins, but 2D and 3D imagery was aligned 
manually by experts.   As a generalizable STEM concept, it explains 
the deceptive “forced perspective” made possible in when objects at 
very different distances, in 3D,  appear to touch in 2D.

great 2D object and all-sky images

limited 3D functionality

https://www.youtube.com/watch?v=bYgPC-5Wak0




OVERVIEW CARTOON STARS IN 3D 3D→2D (Sky) view shifting “special” region indications (2D) 

interaction, with user data added models, direction, scales, grids layer control + slicing (not shown)pop-outs

3D moving CARTOON User data + CARTOON data + CARTOON + regions fully interactive attitude control

VISUALIZATION FEATURES



IS ASTROPHYSICS  
BEING (RE)ORGANIZED?

The New Universe

Editor: Alyssa Goodman, Center for Astrophysics | Harvard & Smithsonian, @AlyssaAGoodman

MEMPHIS, SUNDAY OCTOBER 23, 2022

ARE COMPUTERS THE 
NEW TELESCOPES?

WHAT DO EXPENSIVE 
NEW TELESCOPES DO 

FOR HUMANITY TODAY?
Are mega-projects like ALMA, 
LIGO, JWST, and Gaia worth 
the billions?

Opinion

New galaxies in-silico, the early Universe 
without physics, and new stars forming 
in your hand.

Lone stargazers are a rarer and rarer 
breed in professional astronomy.  
Teams and data scientists seem the 
way of the future, and tools that talk 
to each other are essential.

https://twitter.com/AlyssaAGoodman/status/1546675001755111424?s=20&t=5dXg3hHAKqrEt3aN7ji5yA
https://www.google.com/search?q=fire+synthetic+milky+way&client=safari&rls=en&sxsrf=ALiCzsZCDHwMNCm1V89n3OPXaZM0lIGANg:1666455447654&source=lnms&tbm=isch&sa=X&ved=2ahUKEwiT1_annvT6AhVzomoFHR9rCzwQ_AUoAXoECAEQAw&biw=1261&bih=827&dpr=2#imgrc=0dUCq1bur14rzM


No	equipment	required MERGE	cube		(target)	required

Augmented	reality	figures	from	Bialy	et	al.	2021. Now	funded	to	make	“AR	for	all”	by	NSF
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thanks to &Coming in 2023, glue in           v.0.1
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