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Success!

CoDiMa is the Collaborative Computational Project (CCP) in the area 
of Computational Discrete Mathematics, supported by the EPSRC 
(EP/M022641/1).


CoDiMa is centred on two open source software systems: GAP and 
SageMath which are widely used for research and teaching in abstract 
algebra, number theory, cryptography, combinatorics, graph theory, 
coding theory, optimisation and search, among other areas.


The CCP aims to support the ecosystem of users, extenders and 
developers of these systems and encourage best practice in their use, 
and to support the more rapid uptake of new features such as parallel 
programming support.


The project runs for 5 years starting from March 1st, 2015.



Training and 
dissemination


activities

Collaborative

visits for software 
development and 

computational

research

Underpinning 

software 


maintenance



First CoDiMa Training School in Computational Discrete 
Mathematics (University of Manchester, November 
16th-20th, 2015) https://www.codima.ac.uk/school2015/ 

Training

https://www.codima.ac.uk/school2015/






HTTPS://CARPENTRIES.GITHUB.IO/INSTRUCTOR-TRAINING/21-CARPENTRIES/INDEX.HTML

Software Carpentry 

• for those who need to program 
more effectively to solve their 
computational challenges


• not domain-specific

• modular: each Software 

Carpentry lesson is standalone

Data Carpentry 

• domain-specific

• focus on best practices 

surrounding data

• present a full curriculum centred 

around a single data set

•
•

Library Carpentry 

• for those in library- and information-
related roles


• focus on best practices in structuring 
data


• modular: each Library Carpentry 
lesson is standalone

•



1297WORKSHOPS INSTRUCTORS1023

ONLY THE SOFTWARE CARPENTRY  
TRAINED MORE THAN 27,000 LEARNERS WORLDWIDE SINCE 2012



SOFTWARE CARPENTRY WORKSHOPS UP TO DECEMBER 2018



SOME OF THE SOFTWARE CARPENTRY LESSONS



HTTP://ALEX-KONOVALOV.GITHUB.IO/GAP-LESSON/



Second CoDiMa Training School in Computational Discrete Mathematics 
(International Centre for Mathematical Sciences, Edinburgh, October 
17th-21st, 2016) https://www.codima.ac.uk/school2016/ 

Training

https://www.codima.ac.uk/school2016/


Second CoDiMa Training School in Computational Discrete Mathematics 
(International Centre for Mathematical Sciences, Edinburgh, October 
17th-21st, 2016) https://www.codima.ac.uk/school2016/ 

Training

https://www.codima.ac.uk/school2016/




GAP tutorial as a part of the Summer School on 
Finite Geometry in Brighton on 26th-30th June 2017 
https://ftmakroglu05.github.io/Finite-Geometry-
School/ 


Given by Chris Jefferson (St Andrews)

Training

https://ftmakroglu05.github.io/Finite-Geometry-School/
https://ftmakroglu05.github.io/Finite-Geometry-School/


GAP tutorial on August 13th-14th, 2017 – a satellite 
event to Groups St Andrews 2017 in Birmingham 
https://www.codima.ac.uk/gsta2017/

Training

https://www.codima.ac.uk/gsta2017/


EXAMPLES OF FEEDBACK FROM GAP LESSON (BIRMINGHAM, AUGUST 2017)



GAP tutorial on July 16th and 20th, 2018 – a satellite 
event to the 20th Postgraduate Group Theory Conference 
(PGTC 2018) in St Andrews https://www.codima.ac.uk/
pgtc2018/ 

Training

https://www.codima.ac.uk/pgtc2018/
https://www.codima.ac.uk/pgtc2018/


GAP Tutorial at “Software Tools for Mathematics” workshop 
(24-28 September, Koper, Slovenia) http://stm.famnit.upr.si/

More training

http://stm.famnit.upr.si/


SUMMER SCHOOL “GAP IN ALGEBRAIC RESEARCH”, AACHEN, NOVEMBER 2018



GAP tutorial for the participants of the weekly “Semigroups and 
Digraphs in GAP meeting in St Andrews (February - May 2019) - 
AlexK together Michael Torpey 


https://github.com/gap-packages/Semigroups/wiki/
Wednesday-Meeting-Minutes 


GAP tutorial on July 22nd and 26h, 2019 – a satellite event to the 
21st Postgraduate Group Theory Conference (PGTC 2019) in 
Birmingham - AlexK together Michael Torpey


https://www.codima.ac.uk/pgtc2019/ 


GAP Tutorial in GAP-Singular School (August 2019, Lambrecht, 
Germany) - Michael Torpey


https://opendreamkit.org/meetings/2019-04-02-
GAPSingularMeeting/ 

More training in 2019

https://github.com/gap-packages/Semigroups/wiki/Wednesday-Meeting-Minutes
https://github.com/gap-packages/Semigroups/wiki/Wednesday-Meeting-Minutes
https://www.codima.ac.uk/pgtc2019/
https://opendreamkit.org/meetings/2019-04-02-GAPSingularMeeting/
https://opendreamkit.org/meetings/2019-04-02-GAPSingularMeeting/


First Joint GAP-SageMath Days (University of St 
Andrews, January 18th-22nd, 2016, with a GAP coding 
sprint on January 13th-16th)


https://www.gapdays.de/gap-sage-days2016/


Followed by the Workshop “Knowledge representation 
in mathematical software and databases” organised 
by the Horizon 2020 OpenDreamKit project in St 
Andrews on January 25th-27th, 2016


https://opendreamkit.org/2015/12/08/
WP6StAndrewsMeeting/ 

Workshops

https://www.gapdays.de/gap-sage-days2016/
https://opendreamkit.org/2015/12/08/WP6StAndrewsMeeting/
https://opendreamkit.org/2015/12/08/WP6StAndrewsMeeting/


Workshop “Computational Mathematics with 
Jupyter” (International Centre for Mathematical 
Sciences, Edinburgh, January 16th-29th, 2017), 
organised jointly with the OpenDreamKit project


https://opendreamkit.org/meetings/2017-01-16-
ICMS/

Workshops

https://opendreamkit.org/meetings/2017-01-16-ICMS/
https://opendreamkit.org/meetings/2017-01-16-ICMS/


Computational 
Mathematics 
with Jupyter



CoDiMa workshop 2019 (University of Manchester, 
May 23rd-25th, 2019)


https://circa-standrews.github.io/
codima2019workshop/


Group photo today after lunch!

This workshop!

https://circa-standrews.github.io/codima2019workshop/
https://circa-standrews.github.io/codima2019workshop/


Collaborative visits programme
For members of the UK computational discrete mathematics community, 
CoDiMa may have an opportunity to provide full or partial travel support for:


short research visits for collaborative research and software development 
work (as a host or as a visitor)


attending conferences and workshops to promote mathematical software 
there by means of lectures and tutorials, and/or to learn crucial details 
necessary to implement mathematical algorithms


We consider applications every two months. In 2019, the remaining 
deadlines are June 15th, August 15th, October 15th and December 15th. 


The main evaluation criteria are the focus of the proposed activity on the 
research software within the remits of the CoDiMa project, and its value for 
the UK computational discrete mathematics community


Welcome to discuss intended application informally in advance


Reporting and reimbursement after the visit


See https://www.codima.ac.uk/research-visits-programme/ 

https://www.codima.ac.uk/research-visits-programme/


Collaborative 
visits 

programme

Some reports are at 
https://
www.codima.ac.uk/
category/visits/

https://www.codima.ac.uk/category/visits/
https://www.codima.ac.uk/category/visits/
https://www.codima.ac.uk/category/visits/


Improved reliability of GAP and 
building a healthy package ecosystem

Regular release cycle: 30 releases (6 major) since 
2012


Redistributed packages up 48% from 98 to 145


Released in 2017 or later: 92% 


Packages with regression tests increased from 
40 to 110


Package authors community size up at least by 
50%



Number of major and minor GAP releases 
per year since GAP 4.4 release



Number of packages and their release year



Number of packages, their authors, and packages with tests



Tools to support package authors
PackageMaker: (by Max Horn)


https://github.com/gap-system/
PackageMaker 


Example package: 


https://github.com/gap-packages/example 


ReleaseTools (by Max Horn): 


https://github.com/gap-system/
ReleaseTools 


GitHubPagesForGAP (by Max Horn): 


https://github.com/gap-system/
GitHubPagesForGAP  


Docker containers: 


https://hub.docker.com/r/gapsystem/ 


Standard setup for Travis CI and CodeCov (by 
Max Horn et al.)

https://github.com/gap-system/PackageMaker
https://github.com/gap-system/PackageMaker
https://github.com/gap-packages/example
https://github.com/gap-system/ReleaseTools
https://github.com/gap-system/ReleaseTools
https://github.com/gap-system/GitHubPagesForGAP
https://github.com/gap-system/GitHubPagesForGAP
https://hub.docker.com/r/gapsystem/

