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e several thousands of downloads for each release

e included in debian, macports, etc

hard to track
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v Users

academic

Art

Architecture, Buildings Modeling, Urban Modeling
Astronomy

Computational Geometry and Geometric Computing
Computer Graphics

Computational Topology and Shape Matching
Computer Vision, Image Processing, Photogrammetry
Games, Virtual Worlds

Geographic Information Systems

Geology and Geophysics

Geometry Processing

Mathematics

Medical Modeling and Biophysics

Mesh Generation and Surface Reconstruction

2D and 3D Modelers

Molecular Modeling

Motion Planning

Optimization

Particle Physics, Materials, Nanostructures, Microstructures,
Fluid Dynamics

e Peer-to-Peer Virtual Environment

e Sensor Networks
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Historical Context
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An Assessment (90's)

Computational Geometry: mostly theoretical

Smart algorithms, often hard /impossible to implement
A few pieces of software here and there
Not stable

Code often lost when students leave
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Funding (FP4 ESPRIT Program)

CGAL: Oct 1996 (21 months)
GALIA: Nov 1998 (18 months)
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Goals

Promote the research in computational geometry

“make the large body of geometric algorithms developed
in the field of CG available for industrial applications”

Mission Statement
CGAL EU Project Proposal, 1996

Create a reward structure for implementations

iIn academia

High quality

Monique Teillaud
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e Robustness

e Tests

e Documentation
e Review

e etlc



Organization / Management

large software project

“Learning by walking" ...
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Editorial Board

(2001)
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Reviews

new package ~ journal article

Reviews

Quality

“Reward structure for implementations in academia”
— give a value to software packages

Monique Teillaud



Project Rules

e Responsibilities
Developer vs. Editor
Release / Review managers

e \Voting rules

e Contribution process

A profitable investment

prevent the same discussions from going on and on

1 ]_ C GAL Monique Teillaud



Limited ego
No Chairperson

Board Manager

e period of 6 months

e round-robin process

Monique Teillaud



Infrastructure
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Wiki

W CGAL develop wiki X
O & https://cgal.geometryfactory.com/CGAL/Members/wiki/Main_Page 10% W
2 Teillaud talk preferences watchlist semantic watchlist contributions log out
page discussion edit history move unwatch refresh

CJ GI \/é\\\J UL_‘ Main Page

Developers

o
Willk
cgal
= Main Page
= Guidelines
= Staging Area
= Features
= Small features
= Releases
= Test suite
= Meetings
= Editorial Board

navigation
= Main Page
= Recent changes
= Orphaned pages
= All pages
= Sandbox
= Help

search

|Search

tools
= What links here
= Related changes
= Upload file
= Special pages
= Printable version
= Permanent link
» Page information
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1 Quick access [edi]

= 48th CGAL Developer Meeting, April 24-28, 2023, INRIA Sophia-Antipolis
= Information for new developers 3
= Guidelines to develop in CGAL §

2 Workflow [edit]

= Features and Small features are contributions submitted for review

= Releases information

u that page should be removed as soon as empty Tasks describes CGAL's infrastructure
» Staging Area contains ideas for future work

» Google Summer of Code

u List of CGAL developers

= Internships

3 Resources [edit]

3.1 Git Repositories [edit]
= cloning public release repo: git clone git@github.com:CGAL/cgal.git
= Quickstart 5

= Naming conventions for branches 5

= browsing the private development &, public development &, and public & repositories online

Monique Teillaud



Wiki

Submission / Reviews

2 Teillaud talk preferences watchlist semantic watchlist contributions

page discussion edit history move watch refresh

C‘ Gl ‘.N HLJ Features/Vanilla/1st round

Developers

Willlen

cgal
= Main Page
= Guidelines
= Staging Area
= Features
= Small features
= Releases
= Test suite
= Meetings
= Editorial Board

navigation
= Main Page
= Recent changes
= Orphaned pages
= All pages
= Sandbox
» Help

search

ISearch

' Go | Search |

tools
= What links here
= Related changes
= Upload file
= Special pages
= Printable version
= Permanent link

< Features | Vanilla
This subpage should contain more detailed comments by the authors that are specific for this submission, for instance, which pages contain new documentation, where one should read first, etc.

Contents [show]

1 Submission (edi

Use macro \cgalModifBegin and \cgalModifEnd to indicate the modifications. When you add a new function, use these macro around its documentation.
You can also use a macro like \tred{modified text} if your modification concerns only a small part of text.
ALIASES += tred{1}="\htmlonly < b > < font color='red' >\endhtmlonly \1 \htmlonly < /font > < /b > \endhtmlonly "
THE PAGE MUST CONTAIN THE FOLLOWING LINKS
= [link to pdf file of 1st submission] - 2012-12-21 Monique Teillaud

2 Reviews [edi

= /Review Andreas Fabri - 2013-01-01

Nobody is allowed to edit the comments of a reviewer. Answers to the review and the subsequent discussion takes place on a separate discussion page.

3 Discussion (e
= /Answer to review and discussion -- 2013-01-03 -- Irene
4 Conclusion [edit]

= There is a major unsolved disagreement, see Section 'major issues' of the discussion -- 2013-01-10 Andreas Fabri
= However, we decided to close the round for now and await the next submission. -- 2013-01-11 Laurent Rineau (primary reviewer)

X {rev

~N OV

D Match Case D Match Diacritics D Whole Words 1 of 1 match

[ ] Highlight Al

Monique Teillaud
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Documentation

Previously:

Home-made LaTeX tools

Nowadays:
Doxygen

+ Home-made scripts
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Tests

Optimal_transportation_reconstruction_2 YIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIV|Y]I1S CXXZE—Release_master
Optimal_transportation_reconstruction_2_Demo yiylyltititirlylyly ylylylrir|ir|ylr|y|lylylylylylylylr|r|lr|ir|r|y 12 I;el;ian—_?_table_?7

. . . ebian-Testing_7
Optimal_transportation_reconstruction_2_Examples \y |y Y (Y |Y |V IV VIVIV IV IY Y IYI|YIYIYIYIYIYIYIY YIVIVIVIV YV VIVIV " Debian—stable—
Orthtree YIYIYIYYIYIYYYIYIYYIYIYIYVYIYYIYIYYYYYYYYYYYYY Relgase_? :
Orthtras_Exanples YIYIYIY Y YIYIYIY Y Y Y Y Y Y [y Y[y ly Y Y Yy Y Y[y Yy |y Y|y |y||ig|Pebian-testing-clang-
Partition_2 YIYIYIVYYYYY Y Y Y YIYIYIYIVIYIYYYYIYYIYYYYYYIYIYIi FedoFa-32—Re1ease_?
Partition_2_Examples YIYIYIYYIYYYYYIYYYIYIYVYIYIYIYIYYYYYYYIYY Y Y|Y]|Y]||21Fedora-32_7
Periedic_2_triangulation 2 YIYIYIYIYIYYIYIYIYIYIY[Y[YIYIY|Y[Y|Y|YYItY[Y[Y|Y|Y|Y|Y|Y|Y]|Y||22|Fedora-Release 7

Platform Description 1|2(3|4|5|6|7 |89 |10]11]12]13]14|15|16|17|18|19]20|21[22]|23|24|25]|26|27]28]29|30|31(32] |23 ;e‘iora-rgwhide-

—— : : elease_7?
Per:!.od.j.c_z_tr:!.angulat:!.on_Z_Demo yiylyltititiriylylylyly|lylr|irir|ly|r|ly|lylyY|ly Y|lyly|ly| ririrjir|ir|y ) =T FEE e A =
Periodic_2_triangulation_2_Examples YIYIYIYYYYYY Y Y Y Y YYIYIYIYIYYYYYYY Y VY Y Y Y|Y|Y]||25Fedora-with-LEDA ?
Periodic_3_mesh_3 YIVIYIYIYIYYIYY Y Y Y yntlylylylynywylyylynnyy|y|y||26Fedoray?
Periodic_3_mesh_3_Examples YYIYIYYIYYIYIY Y Y YIY Y [ty|y|y|y|y|y w y|ylylyly|ly|ly y|y|y]||?/[Ubuntu-latest-CXX11 7

. s . . 28 |Ubuntu-Latest_?
Periodic_3_triangulation_3 YIYY[YIYYYWwty|lylylyyltlylylyly wyltitlytlylylyywyly Ubuntu—latest—GCCH—
Periodic_3_ triangulation_3_Demo ylylyltititirlylyly|lv|y|ly ririr|ly|r|y|y|lYy|lY| Y| Y| Y|Y| rrirjirir|y 23 CXX1z_?
Periodic_3_triangulation_3_Examples YIYIYIYIYIYIYIYIYIYIYIYIYIYIVIVIVIVIVIVIVIVIVIYIYIYIVIYIYIYIY]Y]|ge|ibuntu-tatest-6CC6-

—— . . : elease_7?
Periodic_4_hyperbolic_triangulation_2 YIVIYIYYIY YWY Y Y Y YIYIYIYYIYIY WYY YIYYYYYIY WYY ET Ubuntu—latest—GCCo_?
Periodic_4_hyperbolic_triangulation_2_Demo ylylyltititiriwyly|ly|ly|ly ririr|ly|r|y/w|ylyly|lylylylririrjirir|y - clang1200-release—
Periodic_4_hyperbolic_triangulation_2 Examples |y |y |V |V Y| Y|YIWIYIYIVYI Y IY I YVIYIYI|YIYIY W Y| Y IYIVYIVIVIVIVIV WYY 64bits_bigsur

s odi MSVC-2019-Community—
Periodic_Lloyd_3_Demo ylylyltittiriylyly|lyly ylrirjr|y|riy|ly y yyyyyrrirririyil|siese?
Point_set_2 YIYIYIVYYYYY Y YIYIYIYIYIYIVIYIYYYIYYYYYYYYYVIVY 5 |MSVC-2022-Community-
Point_set_2_Examples YYIYIYIYIY WYY Y Yy Yy lyly|y|y|ly|y|y|y ylyylylylylyly|y|y| [Release?
Point_set_3 ylylylylylylrlvlyly [ylylylrlrlrlr[rrlrlrly[rrlylylrr]r[rr]y]||3 |Royc2022-Preview-
Point_set_3_Examples yiyiylylylylytittjtjtylyltiylylyltlylylyltly tiylylylytjiyly 4 |MSVC2015-Release-

Platform Description 1\2|3(4|5|6 |7 8|9 (1011|122 |13|14|15|16(17|18(19|20|21|22|23 24|25|26|27|28|29|30|31(32 64bits_?
Point_set_processing_3 ylylyly ylylrltit|t|t|t|y|r|t|r|r|r|t|t|r|w/t|t|tiy|lr|r|r t|r|y|ls "gi‘;ﬁglz‘“b“g‘
Point_set_processing_3_Examples yiylylylylyiritytyt|)t|tyrjrjt|rjrjrjtiririw/tjr tjrjririr tjir|t . MSVC2017—Releaser
Poisson_surface_reconstruction_3 yylylylylylritly t|t|tjy|ly|t|lyly|ly|t|t|ylr|t|t|t|y|ly y|lylt|lyly 64bits_?
Poisson_surface_reconstruction_3_Examples yiyiylYlylylylylyl titjt|ly yltlyly|lylt|lylyly y Yy Y IVIVIVIYIVIVI|Y 7 gzggﬁziiggﬁin—
Polygon YIYIYIVYYYYY Y YIYIYIYIYVIYIVIYIYYYIYYYYYYYYYVIVIY 18.5_Release

in early times, distributed over the CGAL sites
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Files

Previously:
cvs then svn at INRIA

then git on the INRIA forge — does not scale

Finally:
github
( INRIA gitlab

—— too late )
— not open

17 CG AL Monique Teillaud



18

HEAVY!

not research work. . .

no funding for an engineer

Monique Teillaud



Open-Source Project
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Licence

20

November, 2003 (Release 3.0)

Contributions welcome

Dual licence

W suits the needs of most academic users

Commercial  for companies that sell their software

CEAL

Monique Teillaud



GeometryFactory

January, 2003, INRIA startup

sells
commercial licenses

support

Ownership stays to the institutes/universities of authors

Monique Teillaud



GeometryFactory

Responsible for long-term maintenance

C++ / compilers evolutions
portability
etc

Maintenance of infrastructure

github

wiki

provider for the website
testsuite
documentation tools

releases

CEAL

21 - 2
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GeometryFactory

ex: testsuite

g++, clang,
ACTest -std=gnu++14,
-std=c++2a

Ao [P

cron:
— download, cron: :
install, test, create . GitHub
& dOCer upload results release Pull Requests:

Actions

@ BASH # python-

) 11 Fix not clearing mesh after failing to read @ coaLaodemo @ BASH
#5152 opened 19 hours ago by MaelRL TP 5.4-beta
. \\ L

[ 11 Minor improvements for OFF/XYZ point set 10 +~ CGALIO  (enhancement CI

6133 opened 13 days ago by MaelRL

O 1i Mesh_3 - add detection of triple lines from labeled images % ' Pka:Mesh3  small feature ((EEED
TGZ

™ ) GitHub
macOS|E 3 A Ck\ N
akKke

V¥ OVHcloud

&8 Windows10 Iz oviicloud S

X [Biake 2196 [s2(7 |
A83_64-applo_highsiema_clang1000-release-G4oms |magroe 284 |4 |9 [7 |

Test Results

a7 (170 (3
3151 | 1700 | 402 |6

n sach  platiorm.
numbar is 3 bk o the platfarm descripton table.

Fackage

Monique Teillaud



GeometryFactory

Would the CGAL project have survived without GF...7?

21 - 4 CGAL Monique Teillaud



Research
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Interplay
EGAL:

Result of research

Teams integrate their favorite algorithms

Helps researchers (in many fields)

Raises new research questions

CEAL

23
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New Research Questions

Implementation “ Details ”

In theory, there is no difference between theory and practice.
In practice, there is.

Arithmetic Issues
Degenerate cases

User's questions

24 @G AL Monique Teillaud



Evaluation

experimental work in the scope, but papers often rejected

The article is well written. However, it only includes
one theoretical result, albeit useful for applications.

As a theoretical scientist | cannot accurately assess the
iImportance and impact of the implemented algorithms

on the field.

Anonymous SoCG reviewer

25 - ]. @GAL Monique Teillaud



Evaluation

experimental work in the scope, but papers often rejected

Confidence: 1. No familiarity (I do not understand the
results).

Paper summary and comments for authors

“This reviewer did not understand the actual result.
The paper studies flips of triangulations of surfaces.
It is unclear [...] why it should be interesting to a
general algorithms audience.

| think it's a clear rejection.”
Anonymous SODA reviewer

25 - 2 @GAL Monique Teillaud
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People
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Diversity

gather many skills:

mathematics

algorithms

C++

development tools

organization / project management
contacts with application fields

etc

27 CG AL Monique Teillaud



Contributors

Past and Current

Dmitry Anisimov
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Dror Atariah
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Sylvain Brandel
Yves Brise

Hervé Bronnimann
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Menelaos Karavelas (former editor)
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4+ Editorial Board

28 -1 G©GAL:

Wagar Khan
Michael Kerber
Lutz Kettner (former editor)
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Sylvain Pion (former editor)
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George Tzoumas
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Thijs Van Lankveld

Amir Vaxman
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Remco Veltkamp (former editor)
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lvo Vigan

Ron Wein (former editor)
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Frans Wessendorp
Patrick Wenzlaff

Camille Wormser
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Ning Xu

Yin Xu
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Mariette Yvinec (former editor)
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Contributors

“Reward structure for implementations in academia” ?
CGAL developers leave

companies (Google, Intel, Apple, ...)

positions In universities

CGAL developers in academia

mostly in research institutes
(INRIA, CNRS, ETHZ, ...7?)
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Ingredients - Summary
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Will + Goals

Technical choices

Project Management / Organization / Rules
Infrastructure

GeometryFactory

Research

People
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Will + Goals

Technical choices

Project Management / Organ\ilules

Infrastructure S*
Geometry-l‘c%P

Research

People
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