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Research Prototypes or Demos

A demos can have lasting impact
A videos or actual artifacts

A important to replicate work,
compare it to new approaches,
avolid copyright issues

A demo programs in the form of source code or executables

A available for some but not for many research profestsy?
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A bit of navel gazing

A split into own projects, supervised projects, collaborative
projects, and ceupervised/mentored projects

A data

p does the project need a demo?
p does the project have a demo?
D source code provided?

p does the executable still run?

p demo/code selhosted?

p special hardware required?
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A bit of navel gazing

project ID incl. year  should have type of sources exeruns self- special HW project ID incl. year  should have type of sources exeruns self- special HW
(project webpage link) a demo demo provided still (W) hosted required (project webpage link) a demo demo provided still (W) hosted required
Strothotte 1999 VKV v X X X Sonnet2003TWF v X X X
Isenberg200031E v X X X Isenberg2003IVD v X X X
Isenberg2002SSA v exe X v v X Halper20030AS v exe (partial) X v v X
Isenberg2003ADG X exe (partial) X v v X Jesse2003UOH v exe X v v X
Isenberg2004CTE v exe (partial) X v v X Schmidt2007SSI v exe X v X X
Isenberg2006BFS v exe X v v X Stamp2007CSP v web, Java applet v X v X
Isenberg20061AL v exe X v v (v) Neumann2007NLI v exe X v v X
Isenberg2008IEV v exe X v v ) Boukhelifa2012ESV v X X X
Isenberg2008MST v exe X v v ) Woo0d2012SRI v library v v X X
Isenberg2013VAS v web + Java X v/ (offline) X Bach2013IDG v X X X
Isenberg2022DYB 4 Python script 4 v 4 X Willet2015LRS 4 web v v X X
Zander2004HQH v exe X v v X Lawonn20160BF v X X GPU
Isenberg2006GCS v exe X v v X Yu2016CEE v exe X v v )
Schwarz2007MRP v exe X v v V) Isenberg2017VST X dataset n/a n/a v n/a
Grubert2008ISN v exe X v v ) Isenberg2017VMC X dataset n/a n/a X n/a
V1aming2008PTI v exe X ? v v Martin2017SDS X exe (W,L; partial) v v v X
Everts2009DDH v exe (W,L.M) X v v X Isenberg2017VPS X dataset n/a n/a v n/a
Svetachov2010DCI v exe (W,L) X v v GPU Martin2019ADC X exe (W,L) X v v X
Martin2010EBS v exe (W,L) X X v X Chen2021VCF X dataset n/a n/a X n/a
Nijboer2010EFG v exe X v v ) Ling2021DDR v dataset n/a n/a X n/a
Postma2010EDS v exe (W,L) X 4 v GPU Tietjen2005CSS v X X X
Yu2010EDT v exe X v v ) Fanea2005131 v X X X
Zwan20111IMV v exe X v v GPU Meraj2008MHD v X X X
Gerl2012SAT v X X GPU Kim2009SBE v exe X v v X
Klein2012DSD v exe X v v ) Hancock2010SST v X X v
Yu2012ESA v exe X v v ) Vlaming2010I12M v X X v
Gerl20131EH v X X X Chaboissier2011RTC v X X v
Everts2015SEBW v X X X Zwan2012CNN v exe X v v GPU
Everts20151IL v X X GPU Kim2013BMM v X X X
Besancon2017HTT v sources only v n/a X v Issartel2016TVP 4 X X v
Besancon2017PGF v sources only v n/a X v Miao2018MVS v X X GPU
Besancon2018RAR v sources only v n/a X X Miao2018DDS v X X GPU
Besancon2019HTT v sources only v n/a X v Kouril2021HBD v X X GPU
Wang2019AT3 v sources only (i0S) v n/a X v Lu2021CCH v X X X
Halladjian2020STV v exe X v v GPU Kouril2022MAN v X X GPU
Wang2020TUA v X X v

Halladjian2022MUI v exe X v v GPU



https://doi.org/10.2312/visgap.20221059
https://doi.org/10.2312/visgap.20221059
https://doi.org/10.2312/visgap.20221059
https://doi.org/10.2312/visgap.20221059

own project  collaboration

A bit of navel gazing

supervised  cosupervised
project ID incl. year  should have type of sources exeruns self- special HW project ID incl. year  should have type of sources exeruns self- special HW
(project webpage link) a demo demo provided still (W) hosted required (project webpage link) a demo demo provided still (W) hosted required
Strothotte 1999VKV v X X X Sonnet2003TWF v X X X
Isenberg200031E v X X X Isenberg2003IVD v X X X
Isenberg2002SSA v exe X v v X Halper20030AS v exe (partial) X v v X
Isenberg2003ADG X exe (partial) X v v X Jesse2003UOH v exe X v v X
Isenberg2004CTE v exe (partial) X v v X Schmidt2007SSI v exe X v X X
Isenberg2006BFS v exe X v v X Stamp2007CSP 4 web, Java applet 4 X 4 X
Isenberg20061AL v exe X v v (v) Neumann2007NLI v exe X v v X
Isenberg2008IEV v exe X v v ) Boukhelifa2012ESV v X X X
Isenberg2008MST v exe X v v ) Wood2012SRI v library v v X X
Isenberg2013VAS v web + Java X v/ (offline) X Bach2013IDG v X X X
Isenberg2022DYB 4 Python script 4 v 4 X Willet2015LRS 4 web 4 v X X
Zander2004HQH v exe X v v X Lawonn20160BF v X X GPU
Isenberg2006GCS v exe X v v X Yu2016CEE v exe X v v )
Schwarz2007MRP v exe X v v V) Isenberg2017VST X dataset n/a n/a v n/a
Grubert2008ISN v exe X v v ) Isenberg2017VMC X dataset n/a n/a X n/a
V1aming2008PTI v exe X ? v v Martin2017SDS X exe (W,L; partial) v v v X
Everts2009DDH v exe (W,L.M) X v v X Isenberg2017VPS X dataset n/a n/a v n/a
Svetachov2010DCI v exe (W,L) X v v GPU Martin2019ADC X exe (W,L) X v v X
Martin2010EBS v exe (W,L) X X v X Chen2021VCF X dataset n/a n/a X n/a
Nijboer2010EFG v exe X v v ) Ling2021DDR 4 dataset n/a n/a X n/a
Postma2010EDS v exe (W,L) X 4 v GPU Tietjen2005CSS v X X X
Yu2010FDT v exe X 4 v ) Fanea2005131 v X X X
Zwan2011IMV v exe X v v GPU Meraj2008MHD v X X X
Gerl2012SAI v X X GPU Kim2009SBE v exe X v v X
Klein2012DSD v exe X v v ) Hancock2010SST 4 X X v
Yu2012ESA v exe X v v ) Vlaming2010I12M v X X v
Gerl20131IEH v X X X Chaboissier2011RTC v X X v
Everts2015SEBW v X X X Zwan2012CNN v exe X v v GPU
Everts20151IL v X X GPU Kim2013BMM v X X X
Besancon2017HTT v sources only v n/a X v Issartel2016TVP v X X v
Besancon2017PGF v sources only v n/a X v Miao2018MVS v X X GPU
Besancon2018RAR v sources only v n/a X X Miao2018DDS v X X GPU
Besancon2019HTT v sources only v n/a X v Kouril2021HBD v X X GPU
Wang2019AT3 v sources only (i0S) v n/a X v Lu2021CCH v X X X
Halladjian2020STV v exe X v v GPU Kouril2022MAN v X X GPU
Wang2020TUA v X X v
Halladjian2022MUI v exe X v v GPU


https://doi.org/10.2312/visgap.20221059
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Three classes of problems

1. problems to provide demos yourself

=2
2. problems running demos years later

3. problems of existing demos to remain accessib@




Three classes of problems

1. problems to provide demos yourself D
=2



Extra effort _ _ =

A low priority
at end of
(PhD) project

A student(s) no
longer paid

A incentive: eternal
fame and glory



Problems with licenses for the used code
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Problems with licenses for the used code
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Suitable license for distribution?

0

ope n source
Initiative
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Apache License 2.0

BSD LlausedzO f oxrdzB f w ficénkee LJ!
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https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
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License or usage rights of included data?
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Three classes of problems

1. problems to provide demos yourself D
=2

2. problems running demos years later




Choice of operating systent*s

=m Windows

’ desktop OS market share worldyige. 2022
Windows 74.79
0S X /osnar
Unknown 497
Linux 2.49

Chrome 0S . 2.36
Other 0.01

android
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MS Windows appears to work best (for m
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File:  Z:fhome/isenberg/Downloads/OpenNPAR Demos/Models/delicatearch.iv Face Number (Original Model): 6048 Face Number: 6048 Fps: 4.323
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Dynamielink libraries (DLLS)

DemoWE.exe - System Error >

I—'/"_.'\'-I The code execution cannot proceed because gt-mtedu311.dll

g was not found. Reinstalling the program may fix this problem.

Error X

The following component(s) are required to run this program:

Microsoft Visual C++ 2015 Runtime

] ClibPDF.dII

] glut32.dil

|_'| inventor.dll

|_'| Inventor.new.dll
%] libDistortion.dIl
] mics.dll

%] OpenMNPAR.II
%] qt-mtedu303.dI
] gqt-mtedu311.dll
%] qt-mtedu320.dI
] soqt.dll

%] soqt1.dll

2] zlib1.dll

13-Apr-06 22:59
22-Sep-04 15:21
21-Jul-02 D6:06
25-May-04 10:48
9-Apr-06 20:13
22-Sep-04 15:21
13-Apr-06 23:02
22-Sep-04 15:21
26-Feb-03 20:35
28-Oct-04 18:01
22-Sep-04 15:21
22-Sep-04 14:21

05-Oct-04 05:08

Application exten...
Application exten...
Application exten...
Application exten...
Application exten...
Application exten...
Application exten...
Application exten...
Application exten...
Application exten...
Application exten...
Application exten...

Application exten...

116 KB
204 KB
2,828 KB
3,844 KB
108 KB
68 KB
2,156 KB
3,660 KB
5372 KB
2,300 KB
365 KB
313 KB
35 KB



External libraries

@ Weighted Voronoi Stippling X+

c @ cs.nyu.edu/~ajsecord/stipples.html

Stippling

I've been teaching computers to stipple. It's fun stuff.

Stippling: The production of continuous graduations of light and shade through the use of small, discrete dots or
strokes. In painting the technigue is more commonly called pointillism. Home
Fracture and Plasticity
New! You can now download executables and source code. Hatching
Stippling
Publications
Code
Personal ™«

Media Research
Laboratory

Computer Science
Department

Courant Institute of
Mathematical Sciences

New York University
719 Broadway, 12th fl
New York, NY 10003

+1 212 998 4857

ajsecord cs nyu edu

Google
]

A used DLLs of project

o s corn . gl i 20000 St s o A needs®5.2.55 (or so, from 2005)

A today: version 7.1:x incompatible
A old versions no longer available



https://imagemagick.org/
https://imagemagick.org/
https://web.archive.org/web/20070322000019/http:/www.cs.nyu.edu/~ajsecord/stipples.html
https://web.archive.org/web/20070322000019/http:/www.cs.nyu.edu/~ajsecord/stipples.html

Web excavations
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DOLITE IIIH“"HEII I“HI}"'"H Enter a URL or words related to a site’s home page

Tools

Wayback Machine Availability API
Chrome Extension

Firefox Add-on

Safari Extension

MS Edge Add-on

i0S app

Android app

INTERNET ARCHIVE Explore more than 682 billion web pages saved over time

m Subscription Service

Archive-It enables you to capture, manage
and search collections of digital content
without any technical expertise or hosting
facilities. Visit Archive-It to build and browse
the collections.

Collection Search

Enter any keyword
PDFs v

SEARCH

Results: 50 100 500

Save Page Now

https:
SAVE PAGE

Capture a web page as it appears now for
use as a trusted citation in the future.

This service is based on indexes of specific

data from selected Collections.

FAQ | Contact Us | Terms of Service (Dec 31, 2014)

ng a digital brary of

rayback Machine is an initiativ

he Internet Archive, a 5o2(c)(3) non-profit,
and other cultural artifacts in digital form.
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Web excavations

. W — O X
@ Wayback Machine X ImageMagick - Download X +

&« C & imagemagick.org/script/download.php ® 2 % @ % QE. » 0O Q :

Download

Linux Binary Release « Mac OS X Binary Release « iOS Binary Release « Windows Binary Release

Linux

ImageMagick source and binary distributions are available from a variety of FTP and Web mirrors around the world.

Linux Binary Release

These are the Linux variations that we support. If your system is not on the list, try installing from source. Although

ImageMagick runs fine on a single core computer, it automagically runs in parallel on multi-core systems reducing run times
considerably.

Version Description
magick Complete portable application on Linux, no installation required. Just download and run.
This Applmage has an open security policy. ImageMagick recommended practices

strongly encourage you to configure a security policy that suits your local enviranment.

Simply add a custom security policy in your local path, .e.g,,
~/.config/ImageMagick/policy .xml and verify with this command: ./magick -list

policy.
ImageMagick-7.1.0-35.486 64.rpm Redhat / CentOS 8.3 x86_64 RPM
ImageMagick-libs-7.1.0-35.x86 64.rpm Redhat / CentOS 8.3 x86_64 RPM
Imagetagick REM's Development, Perl, C++, and documentation RPM's,
ImageMagick-i286-pc-solaris2.11.targz Solaris Sparc 2.11
ImageMagick-i686-pc-cygwin.tar.gz Cygwin
ImageMagick-i686-pc-mingw32.tar.gz MinGW

Verify its message digest.
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Web excavations
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ImageMagick

About ImageMagick

ImageMagick source and binary distributions are available from a variety of FTP and Web mirrors around the world listed below. ImageMagick stable and development

Command-line Tools
source releases are also available from Subversion. Before vou download, vou may want to review recent changes to the ImageMagick distribution.

Processing
Option:

@ The latest release of ImageMagick is version 6.4.9-4.
zage

Program Interfaces

Binary Releases

Free Catalogs

Australia

MagickWand ftp://mirror.aarnet.edu.au/pub/ImageMagick/

MagickCore

PerMasick Austria

Magickt+ ftp://gd.tuwien.ac.at/pub/graphics/ImageMagick/
Architecture Croatia

ftp://ftp.carnet.hr/pub/misc/imagemagick/

Install from Source

Unix Germany

Windows

tp.fu-berlin.de/uniz/X11/graphics/ImageMagick
imagemagick.linux-mirror.org/download

Unix http://image magick.veidrodis.com/image_magick/
MacO5X
Windows Treland
http://imagemagick.oss-mirror.org/download
Resources
] Japan
Doxalead ftp://ftp.kddlabs.co.jp/graphics/ImageMagick/
Search ftp://ftp.u-aizu.ac.jp/pub/graphics/image/ TmageMagick/imagemagick.org
ftp://zoffyv.asahi-net.or.jp/pub/graphics/ImageMagick
Site Map
Links Netherlands
ftp://ftp.nluug.nl/pub/ImageMagick
Sponsors: http://ftp.surfnet.nl/pub/ImageMagick/
Amnswers to Questions
Poland
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a Parent Directory, -
5.7 31-May-2012 11:01 7.2M

5.tarbz2 31 May-2012 10:46 9.9M
5 31-May-2012 10:23 12M
31-May-2012 10:26 7.2M
31-May-2012 10:27 7.3M
31-May-2012 10:27 15M
31-May-2012 11:01 7.2M
01-Jan-2011 17:35 17K
03-Jun-2012 20:34 6.0K

ImageMagick tarbz2 31-May-2012 10:46 9.9M
ImageMagick.targz 31-May-2012 10:23 12M
ImageMagick.tarlz 31-May-2012 10:26 7.2M
ImageMagick tarxz 31-May-2012 10:27 7.3M
¥} ImageMagick zip 31-May-2012 10:27 15M
QuickStart txt 03-Jun-2012 20:34 43K
README txt 03-Jun-2012 20:34 44K
E} alpha/ 03-Jun-2012 21:38 -
E}m 03-Jun-2012 21:23
[ binaries 01-Jun-2012 09:09 -
E} ch/ 04-Dec-2010 18:06 -
(0] delegates/ 06-May-2012 15:11 -
digest 1df 31-May-2012 11:01 5.1K
Ea dot-net/ 04-Dec-2010 18:07 -

@fa.n_cybox 08-Feb-2011 08:54 -



https://web.archive.org/
https://web.archive.org/
https://imagemagick.org/script/download.php
https://imagemagick.org/script/download.php
https://web.archive.org/web/*/https:/imagemagick.org/script/download.php
https://web.archive.org/web/*/https:/imagemagick.org/script/download.php
https://web.archive.org/web/20090213170620/https:/imagemagick.org/script/download.php
https://web.archive.org/web/20090213170620/https:/imagemagick.org/script/download.php
https://web.archive.org/web/20120604082714/http:/imagemagick.org/download/
https://web.archive.org/web/20120604082714/http:/imagemagick.org/download/

Web excavations

x| +

Wayback Machine X
< &
B9 INTERNET

ImageMagick — Download

& web.archive.org/web/20140701000000%/http:/ f/www.imagemagick.org/download/

= w5 8 H

BLC

11y

INTERNET ARCHIVE Explore more than 582 billion w

DONATE III:I!'"HI’III“H“"'"H http:/i
- Collections

Saved 664 times between June 15, 2004 and April 7, 2022.

PR I T muﬂwﬂ‘h“ s .

eb pages saved over time

rwimagemagick.org/download/

Results: 50 100 500

Changes Summary Site Map URLs

199 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201 2012 2013 2015 2016 2017 2018 2019 2020 2021 2022
4

JAN FEBE MAR APR
1 2 3 4 1 1 1 2 3 4 5
5 6 7 8 9 i 1 2 3 4 5 & 7 8 2 3 4 5 ] 7 8 L1 7 & 9 i u i2
i2 13 14 15 16 17 18 9 i N 2 13 14 15 9 i 1 iz 13 14 15 13 14 15 16 17 18 19
19 20 21 22 23 2 25 6 17 18 19 200 2 6 17 18 19 20 21 22 20 M 2 23 024 25 26

26 270 28 ™ 30 H 23 24 % % 27 2B 23 24 2B B 7T W@/ & m B’/ N
o I

MAY JUN Juo AUG
1 2 3 1 2 3 4 5 6 T 1 2 3 4 5 1 2
4 5 -3 7 8 9 10 8 9 0 n 12 13 14 -3 7 ] 9 1 1 12 3 4 5 6 7 8 9
1 12 13 14 15 16 17 15 16 17/ 48 19 20 13 14 415 16 17 18 19 0 1" 12 13 14 15 16



https://web.archive.org/
https://web.archive.org/
https://imagemagick.org/script/download.php
https://imagemagick.org/script/download.php
https://web.archive.org/web/*/https:/imagemagick.org/script/download.php
https://web.archive.org/web/*/https:/imagemagick.org/script/download.php
https://web.archive.org/web/20090213170620/https:/imagemagick.org/script/download.php
https://web.archive.org/web/20090213170620/https:/imagemagick.org/script/download.php
https://web.archive.org/web/20120604082714/http:/imagemagick.org/download/
https://web.archive.org/web/20120604082714/http:/imagemagick.org/download/
https://web.archive.org/web/20140701000000*/http:/imagemagick.org/download/
https://web.archive.org/web/20140701000000*/http:/imagemagick.org/download/

Web excavations

@ Wayback Machine X
< &
B9 INTERNET

@ web.archive.org/!

11y

399 2000 2001 2002
]
5 &
12 13
19 20
2% 27
4 5

# mageMagick — Download

fwe

x| +

b/20140701000000%/http://www.imagemagick.org/download/

= w5 8 H

BLC

INTERNET ARCHIVE

Explore more than 632 billion w

anaekmaching - -

- Collections

Saved 664 times between June 15, 2004 and April 7, 2022.

Changes

Summary

rwimagemagick.org/download/

Site Map

eb pages saved over time

Results:

URLs

50 100 500

PR I T muﬂwﬂ‘h“ s .

2013

2003 2004 2005 2006
JAN
1 2 3 4
7 8 9 i 1
i4 15 148 17 18
2 2 23 24
28 2 30
MAY
1 2 3
-3 7 8 9 10
13 14 15 16 17

ra

w

2007 2008
FEBE
3 4 5
i N iz
i7 16 19
24 25 2%
JUN
2 3 4
9 0 n
16 17 18

2009

2010
1

7 8
i4 15
29 22
28

6 T
13 14
20 2

201

ra

w

2012

15

JuL

@

17

2015

2016

2017

2

2018

APR

[}

AUG

2019

2020

[}

o

2021 2022



https://web.archive.org/
https://web.archive.org/
https://imagemagick.org/script/download.php
https://imagemagick.org/script/download.php
https://web.archive.org/web/*/https:/imagemagick.org/script/download.php
https://web.archive.org/web/*/https:/imagemagick.org/script/download.php
https://web.archive.org/web/20090213170620/https:/imagemagick.org/script/download.php
https://web.archive.org/web/20090213170620/https:/imagemagick.org/script/download.php
https://web.archive.org/web/20120604082714/http:/imagemagick.org/download/
https://web.archive.org/web/20120604082714/http:/imagemagick.org/download/
https://web.archive.org/web/20140701000000*/http:/imagemagick.org/download/
https://web.archive.org/web/20140701000000*/http:/imagemagick.org/download/

Web excavations

@ Wayback Machine X p ImageMagick — Download x ‘ +

&« C & web.archive.org/web/*/http://ww

m INTERNET

ARCHIVE

INTERNET ARCHIVE Explore more than 682 billion web pages saved over time

DONATE IIIH““HI:II I"H[!I""H http:/fwww.imagemagick.org/download/

Calendar - Collections - Changes - Summary - Site Map -

Results: 50 100 500

7.075 URLs have been captured for this URL prefix.

URL 1 MIME TYPE FROM TO CAPTURES DUPLICATES UNIQUES
http-//imagemagick.org/download/binaries/ImageMagick-7.0.5-4-Q application/octet-stream Apr 7. 2017 Apr 19, 2017 3 z :
16-x64-dll.exe

http-/limagemagick org-80/download/binaries/imagemagick text/niml Feb 2, 2019 Oct 1.2018 s 8 E
http:/imagemagick org:80/download/binaries/ImageMagick-6.9.7- textiplain Dec 22, 2016 Dec 22,2018 1 o L
0-portable-Q16-x64 . zip asc

http:/imagemagick.org:80/download/binaries/ImageMagick-6.9.7- textiplain Dec 22, 2016 Dec 22,2016 B o B
0-portable-Q16-x86 zip asc

http://imagemagick.org:80/download/binaries/ImageMagick-6.9.7- text/plain Dec 23, 2018 Dec 23, 2016 B o E
0-Q16-HDRI-x64-dll.exe. asc

http:/imagemagick.org:80/download/binaries/ImageMagick-6.9.7- textiplain Dec 22, 2016 Dec 22,2016 B o B

0-Q16-HDRI-x64-static exe asc

http:/imagemagick org:80/download/binaries/ImageMagick-6.9.7- textiplain Dec 22, 2016 Dec 22,2018 1 o L
0-Q16-HDRI-x86-dll.exe.asc

http:/imagemagick org:80/download/binaries/ImageMagick-6.9.7- textiplain Dec 22, 2016 Dec22,2016 B o =
0-Q16-HDRI-x86-static exe.asc

http:/imagemagick org:80/download/binaries/ImageMagick-6.9.7- textiplain Dec 22, 2016 Dec 22,2018 1 o L
0-016-x64-dll exe asc
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Random issues and virtual machines [

File Points Density Display Algorithm  Script

File Open Error

Could not open image file: D:\NPR

antdh.png

Biblio\Demos'\Secord_2002'Voronoi_Windows_Sep_20_2005\pl

Mous sormmes tous des pamplemousses,

Area mean: 0 5td. dev.: 0

i... _
B Weighted Voronoi Stippler, eh?
File Foints Density Display Algorithm Script

i_Windows_Sep_20_: Area mean; 1,07e-006 Std. dev.: 9.01e-007
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Larger software suites
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Min dot size
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Max dot size
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Number of dots

Save 5VG file

ShapeShofschmidt et al., 2007]

StippleShopMartin et al., 2017]
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https://github.com/dmperandres/StippleShop
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Visualization in a Nutshell

[Eichelbaunet al., 2010]

[Schroeder et al., 20(;

[Tiernyet al., 2018]
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2012]

[Klein et al.

2010]

[Yu et al.


https://doi.org/10.1111/j.1467-8659.2012.03115.x
https://doi.org/10.1111/j.1467-8659.2012.03115.x
https://doi.org/10.1109/TVCG.2010.157
https://doi.org/10.1109/TVCG.2010.157

More than one computing device in sy{i$

[Besancoret al., 2019] [Serencet al., 2022] [Wang et al., 2020]

B ¥ GitLab


https://doi.org/10.1145/3313831.3376657
https://doi.org/10.1145/3313831.3376657
https://doi.org/10.1111/cgf14550
https://doi.org/10.1111/cgf14550
https://doi.org/10.1111/cgf.13710
https://doi.org/10.1111/cgf.13710
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