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Overview

• Nektar++ Community and Support
– What’s new?
– Accessibility
– Education
– Support

• Improving code stability
– Developer practices
– Release schedule
– Review process

• Summary and What’s next?



Nektar++ Community and Support

The mission of Nektar++ is to make spectral/hp element
methods accessible to a broader audience and remove

the implementation complexity barrier which limits
adoption of these methods.

We are keen to engage with the community of users in their use of Nektar++.

Accessibility
(support for range of

OSs, packages)

Education
(tutorials,

documentation)

Support
(mailing list, building a

community)



What’s New?

• Tutorials for new users (more later)
• Redevelopment of Nektar++ website to be more community driven
• User guide available online in HTML form
• Binary packages now available for a broader range of platforms
• Tested on a wider and more up-to-date range of operating systems

• Now used on a range of supercomputers:
– SGI ICE (CX2, Imperial College London)
– Blue Gene/Q (Mira, Argonne National Laboratory)
– Cray XC30 (ARCHER, UK National Supercomputer)
– Cray XE6 (Copper, DoD)



Accessibility
How can one get Nektar++?

• Binary packages for Linux and OSX

• Homebrew and MacPorts (OSX):
– See http://www.nektar.info/

installing-nektar-on-os-x-through-macports-or-homebrew/

• Source code bundles (self-compile) from http://www.nektar.info
– Different archive formats (.tar.gz, .tar.bz2, .tar.xz, .zip)
– Regular releases, but not most recent updates
– Build against Nektar++ libraries, but no direct means to contribute

• Git repository
– Anonymous checkout
git clone http://gitlab.nektar.info/clone/nektar/nektar.git

– Authenticated checkout
git clone git@gitlab.nektar.info:nektar/nektar.git

http://www.nektar.info/installing-nektar-on-os-x-through-macports-or-homebrew/
http://www.nektar.info/installing-nektar-on-os-x-through-macports-or-homebrew/
http://www.nektar.info
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Education: Tutorials
• Intended to help new users quickly get started with Nektar++
• Low barrier to entry
• Introduce various aspects of the code

– Basic usage of the solvers
– Use of the code for specific applications
– Using the libraries to support writing new code

• Available both as PDF documents and HTML webpages

http://www.nektar.info/community/tutorials/
• Current tutorial selection

• We welcome suggestions for new tutorials!

http://www.nektar.info/community/tutorials/
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Education: Tutorials
Each tutorial provides a structured introduction to a topic:

• Introduction and goals

• Context

• Step-by-step tasks, often with partially completed files

• Summary of what has been learnt
• Set of complete solutions
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Education: Documentation

Versioned with code 

User guide

Installation

Solver and Utility usage

Input file reference

FAQs

Examples

Code documentation

Doxygen

Detailed implementation
specifics
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Support
We are striving to build a community around Nektar++

• Support new users
• Make it easier for users to contribute back to the project.

• New community-driven website

• Nektar++ Workshops (now an annual event!)
• Publication list

– Help us demonstrate the impact of Nektar++
– We can promote your research
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Maintaining Code Stability

Nektar++ is a large project and therefore requires careful management
of code changes to maintain stability.

We have implemented a range of tools and best practices to help facilitate
this.

In the past year, there have been three key changes:
• Code review process
• Release model
• Change log and contribution guide

These build on a range of development practices we have already
implemented.



Maintaining Code Stability
What development practices support a large multi-plaform 

collaborative software project such as Nektar++?

Version-control (Git + GitLab) http://gitlab.nektar.info
Issue tracking (GitLab)

Tests & Continuous Integration (Buildbot) http://buildbot.nektar.info
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Release model

Previous model and problems:
• New features and fixes continuously merged into master
• Code releases every 6 months - 1 year
• New features constantly introducing instability

New approach:
• New features are continuously merged into master
• Bug fixes are additionally merged into a separate release branch
• More frequent patch releases
• Should remain stable and bug fixes are distributed quicker



Release model

Release version number 

Major  .  Minor  .  Patch

v4.3.1

Primary development in 'master'

master

Ti
m

e

v4.3.0

Create 'release' branch 

Major/Minor releases tagged
in 'master'

release/4.3

Bug-fixes applied in branch and
merged into 'master' as normal

fix/bug

Cherry-picked into 'release' branch 

cherry-pick

Monthly patch releases

v4.3.1
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Review Process
Peer-reviewed (non-blinded) process is similar to that used in journals.

1. New code is committed to a branch in git
– feature/[name] for new functionality
– fix/[name] for bug fixes
– tidy/[name] code formatting updates (no functional change)
– ticket/[number]-[description] for resolving specific issues

2. Author ensures code meets the contribution criteria and code guidelines
for the project

– Details about contribution criteria are in CONTRIBUTING.md

3. Author submits a merge request on GitLab (http://gitlab.nektar.info)
4. A senior developer will oversee the review process and assign reviewers

– Typically two reviewers for new features
– Typically one reviewer for smaller fixes

5. Reviewers suggest any changes or improvements, verify code meets
contribution criteria and code guidelines, etc.

6. Iterate between authors and reviewers until everyone happy.
7. Senior developer performs the merge.
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Review Process: Contribution criteria
Some of the key aspects required include:

• Documentation
– Has new user-exposed features been documented in the user guide?
– Have any relevant tutorials been updated?
– Do new functions/classes include doxygen documentation?
– Is the code sensibly commented?

• Testing
– Have regression tests been added for new features?
– Do existing regression tests all pass on buildbot?

• Formatting according to coding guidelines
– 80 char width, indentation of 4 spaces, no tabs, no namespace indentation
– All code blocks should use braces, braces on new lines
– Avoid preprocessor directives where possible
– Spaces around operators, after if, while, etc

• Appropriately updated the CHANGELOG



Further information, and What’s Next?

Further information
• http://www.nektar.info

• Nektar++: An open-source spectral/hp element framework,
C. D. Cantwell, D. Moxey, A. Comerford, et al.,
Computer Physics Communications, vol.192, p205–219, 2015

What’s Next?
• Expand tutorials
• Developer’s Guide
• Packaged binaries for Windows

http://www.nektar.info

