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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++.
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Accessibility Education Support
(support for range of (tutorials, (mailing list, building a
OSs, packages) documentation) 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
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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

©®°H «


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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« Homebrew and MacPorts (OSX):

- See 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/installing-nektar-on-os-x-through-macports-or-homebrew/
http://www.nektar.info

Accessibility

How can one get Nektar++?
- Binary packages for Linux and OSX
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« 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
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Accessibility

How can one get Nektar++?
- Binary packages for Linux and OSX

 OH @

« 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/
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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


http://www.nektar.info/community/tutorials/

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

AV
& P&

- We welcome suggestions for new tutorials!


http://www.nektar.info/community/tutorials/

Education: Tutorials
Each tutorial provides a structured introduction to a topic:
- Introduction and goals
Goals

After completing this tutorial, you should be familiar with:

e The concept of Gaussian integration using classical Gauss and Gauss-Lobatto rules



Education: Tutorials
Each tutorial provides a structured introduction to a topic:
- Introduction and goals
Goals

After completing this tutorial, you should be familiar with:

e The concept of Gaussian integration using classical Gauss and Gauss-Lobatto rules

« Context

thie use ol numerical mtegration or guedraiture. Lhe undainental building block 1s thic

approximation of the integral by a finite summation of the form
1 g1
f w(E)dE =~ Z wiu(&;),
—1 £
i=0

where w; are specified constants or weights and & represents an abscissa of g distinet



Education: Tutorials
Each tutorial provides a structured introduction to a topic:
- Introduction and goals
Goals

After completing this tutorial, you should be familiar with:
e The concept of Gaussian integration using classical Gauss and Gauss-Lobatto rules

« Context

the use ol munerical imtegration or guadrature. 1 he hundamental building block 1s the

approximation of the integral by a finite summation of the form

1 g1
-/—1 w(E)dE =~ Z wiu(&;),

=0

where w; are specified constants or weights and & represents an abseissa of ¢ distinet

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

Task 3.3
fﬁ Evaluate the previous integral for a quadrature order of ) = Quax where

max = 7 and 8 to verify that to exactly integrate with Gauss-Lobatto type
integration you require an additional quadrature point and weights.



Education: Tutorials
Each tutorial provides a structured introduction to a topic:
- Introduction and goals
Goals

After completing this tutorial, you should be familiar with:

e The concept of Gaussian integration using classical Gauss and Gauss-Lobatto rules

+ Context
the use of numerical integration or guadrature. Lhe fundamental building block is the
approximation of the integral by a finite summation of the form
1 g1
f u(C)dE ~ Z wiu(&;),
-1 i=0
where w; are specified constants or weights and & represents an abseissa of ¢ distinet
- Step-by-step tasks, often with partially completed files

Task 3.3
fﬁ Evaluate the previous integral for a quadrature order of ) = Quax where
max = 7 and 8 to verify that to exactly integrate with Gauss-Lobatto type
integration you require an additional quadrature point and weights.

- Summary of what has been learnt
« Set of complete solutions



Education: Documentation

e \ersioned with code



Education: Documentation

e \ersioned with code

AV, e User guide
n"é#
Nektar++: Spectral/hp

Element Framework

Version 4.4.0

User Guide

May 31, 2016




Education: Documentation

e \Versioned with code

e User guide

13

e |[nstallation

Warning
A Boost version 1.51 has a bug which prevents Nektar++ working correctly. Please

use a newer version.

Quick Start
Open a terminal.
1f you have downloaded the tarball, first unpack it:

tar -zxvf nektar++-4.0.1.tar.gz

Change into the nektar++ source code directory
mkdir -p build && cd build
ake /

cemake ..
make install

Detailed instructions

From a terminal:

1. If you have downloaded the tarball, first unpack it

tar -zxvi nektar++-4.0.1.tar.gz

Department of Acronautics, Imperial College London, UK
Scientific Computing and Imaging Institute, University of Utah, U




Education: Documentation

e \ersioned with code

e User guide

112 Clhapter 8 Tncomprossiblo Navier-Stoles Sobver

869 Aortic Blood Flow
The o

e Installation

e Solver and Utility usage
e Examples

e |nput file reference

e FAQs

Figure 8.10 Recluced region o

Figure 811 Surface wmesh indicating curved sur

face clemests at a brauch location.




Education: Documentation

Nektar++

Related Pages LT Classes Files Q- oo
| '

|
The Nektar++ library

Nektar++ is an open source software library currently bemg developed and designed to provide a
toolbox of data structures and which i element method.
Nektar++ is the continuation and adaptation of the Nektar nuw solver. As opposed to its
predecessor which focused on solving fluid dynamics problems, Nektar++ is implemented as a
C++ object-oriented toolkit which allows developers to implement spectral element solvers for a
variety of different engineering problems.

The structure of the Nektar++ library, a collection of different sublibraries, is based upon the
typical structure of a global spectral/hp approximation, which is characterized by:

+ The elemental decomposition of the problem
As for all finite element methods, the computational domain is partitioned into a mesh of
many small or elements. the solution is expanded into
a series of local expansions, each with support on a single element. This elemental
representation enables the treatment of operations on a local elemental basis rather than
on global level. This not only simplifies the formulation but also allows many operations to
be performed more efficiently.

+ The introduction of a standard region
The introduction of a standard region allows the expansion basis to be defined just once,
that is only on the standard region. All other elements then can be considered as the image
of the standard element under a parametric mapping. Consequently, the elemental

of and can all be executed on the standard element,
subject to a proper treatment of the transformation from local (world space) to standard
(reference space) coordinates. For curved-sided elements, the mapping from standard
element to local element is generally done using an iso-parametric representation. In this
case, the local geometry is represented with an expansion of the same form and polynomial
order as the unknown variables.

This structure, supplemented with building blocks such as block matrix linear algebra routines
and automatic data coordinating objects, can be encapsulated in an efficient object-oriented C++
implementation.

This conceptual approach of the software leads to a high user-flexibility, including the selection of
the preferred expansion basis, its polynomial order and the preferred numerical quadrature.

The website of the Nektar++ project can be found on: http://www.nektar.info

Versioned with code

User guide

Installation

Solver and Utility usage
Examples

Input file reference

FAQs

Code documentation

e Doxygen

e Detailed implementation

specifics



Support

We are striving to build a community around Nektar++
« Support new users
- Make it easier for users to contribute back to the project.
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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
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- Nektar++ Workshops (now an annual event!)
- Publication list

- Help us demonstrate the impact of Nektar++
- We can promote your research

GETTING STARTED ~ FEATURES MMUNITY GALLERY

DOWNLOADS



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++7?



Maintaining Code Stability

What development practices support a large multi-plaform
collaborative software project such as Nektar++7?

e \Version-control (Git + GitLab) http://gitlab.nektar.info
e |[ssue tracking (GitLab)




Maintaining Code Stability

What development practices support a large multi-plaform
collaborative software project such as Nektar++7?

nektar.info

e Version-con s
e |ssue trackj GitLab Community Edition Existing user? Sign in

. Open source software to collaborate on code LDAP

with fine g

Remember me -

New user? Create an account




Maintaining Code Stability

P Nektar/ Nektar

Project Files Commits Network Graphs Merge Requests & Snippets Settings
Nektar++ - Edit % Star 0 VP Fork5
SSH HTTPS  git@gitlab.nektar.info:nektar/nektar.git @public & Download zip  ~ E
Activity  Readme 7,639 commits 52 branches 7tags  264.27 MB

E Chris Cantwell commented on merge request #475 at Nektar / Nektar 15m
Compare code

© @ym1008, @y.bao, @d.serson, @dmoxey: Could | remind you to try and complete this review by the end
of today so we can get this merged?
Version 4.01

* Spencer Sherwin pushed to branch fix/LowEnergyTransformOpt at Nektar / Nektar 2 day

b3cf8eab First working version of optimised version of Low energy Transforma. Created on Sep 26, 2012

Owned by Nektar group

* Spencer Sherwin pushed to branch fix/LowEnergyTransformOpt at Nektar / Nektar 3 days ag
42541245 Merge branch ‘master’ into fix/LowEnergyTransformOpt
6c3be247 Merge branch ‘feature/threading' into ‘master

and 70 more commits. Compare - 83904242...4a54fad5

Spencer Sherwin pushed to branch fix/LowEnergyTransformOpt at Nektar / Nektar ys ag

83904242 Merge branch ‘master’ into fix/LowEnergyTransformOpt
6912992c  Merge branch fix/valgrind-collections-tests' into ‘master

and 988 more commits. Compare - ce561519...83904242

¢ Spencer Sherwin pushed to branch feature/FieldConvertCleanUp at Nektar / Nek...

fb2es59a3 Misesed off on previous commit

“; Spencer Sherwin pushed to branch feature/FieldConvertCleanUp at Nektar / Nek.. 3 days ag:

3d41790d Replaced print with an ASSERTLO

& Spencer Sherwin commented on merge request #475 at Nektar / Nektar 4 days ag
© Done




Maintaining Code Stability
@ Nekiar/ Nektar

Project Files Commits Network Graphs Merge Requests 6 Snippets Settings

& Download zip | ~

master v| nektar / +
Name Last Update Last Commit > 6c3be247 - Merge branch ‘feature/threading' into 'master History
W cmake 11 days ago % Spencer Sherwin Merge branch ‘master' into feature/MeshConvertFullStarinput
™ docs 6 days ago @ Chris Cantwell Merge branch 'feature/MeshConvertFullStarinput' into ‘master’
W library 4 days ago @ Chris Cantwell Merge branch 'feature/threading’ into 'master'

™ pkg 5 months ago @ Chris Cantwell Modified targets file writing for earlier versions of CMake.

™ solvers 7 days ago ¥ David Moxey Merge branch ‘feature/cell-history-points' into 'master’

W templates about a year ago # Kilian Lackhove  LibUtilities must be linked against rt for non-windows-systems
- tests 8 months ago ¥ David Moxey Bump TinyXML to 2.6.2

™ utilities 4 days ago @ Chris Cantwell Merge branch 'feature/threading’ into 'master’

D .gitignore 5 months ago P Kilian Lackhove extend gitignore

[ CMakeLists.txt about a month ago 2 Spencer Sherwin Working version with search for libccmio.a and libadf.a

[ LICENSE 5 years ago @ Chris Cantwell Tidied up PreProcessing utilities

[)README.md 5 months ago % David Moxey Move README -> README.md

[) VERSION 6 months ago @ Chris Cantwell Updated version to 4.0.1
B README.md

Nektar++

Nektar++ is an open-source software framework designed to support the development of high-performance scalable solvers for partial differential
equations (PDEs) using the spectral/hp element method.
This package consists of a set of libraries (the framework) and a number of pre-written PDE solvers for a selection of application domains.

The software and User Guide is available for download from http://www.nektar.info/.




Maintaining Code Stability

Begin with the selected commit

-+ [P fix PETSC build on operating systems where python defaults to pyt

e

[0 28

|

(G

relesse/d.3 vt

=

I L
o

<«[E]update Portfile and formula

5% Merge branch 'master’ into feature/EquispacedlD
¥ Add option to disable locks for threading

5 Use direct calls to vector operations

B2 Minor changes to StdTri PhysDeriv

% Allow choosing frequency for checking Nan

5% small optimizations to NekMatrix

- Further sorted out

% Merge branch 'master' into feature/ExpFromFile
5% Add regression test

5% tmprove diagonal block multiply

B Temporary workaround for not working DG gather in ExtractTracephy
B merge branch 'master’ into fix/FCProjection
EJFix for coProjection without BCs

5 Updated CHANGELOG

[ verge branch ' fix/update-submodules' into *master’

Advance tutorials submodule for va.3.2.
Ef Merge branch *fix/doc-updates’ into 'master’
Missing plus sign in ADR equation list.

Fix instances of MeshConvert in user guide.
B3 Fix Lz in summary and add num processes
Ef} added extra test for wine4 generator.

[ advance tutorials submodule for v4.3.2.

% suppress xxt stats output when running without verbose option




Maintaining Code Stability

&assignee: Any > | &author: Any ¥ | @ milestone: Any ¥
Feature/field convert clean up

#475 authored by @8Chris Cantwell # 56 © v4.1.0

Feature/bessel
#472 authored by #Michael Barbour

Feature/moving bodies
#448 authored by @ Yan Bao ® 20

Feature/compressible bl

#439 authored by % Gianmarco Mengaldo # 14

Add adiabatic wall boundary conditions to CFS
#430 authored by @ David Moxey ® 5 © v4.1.0

Reynolds stress filter
#405 authored by 3 David Moxey # 7 @ v4.1.0

1C
sort: Newest v
feature/FieldConvertCl... > master
Merge Request #405 @ear
- from nto master down
 nektariektartdos Created by  David Moxey 7 manths ago
Reynolds stress filter
This MR adds a Reynolds sress fier.
Assignee:  David Moxey . Milestone: | V.10 0
You can accept this request automatically.
@
1 you s want o merge this request manualy - use commmond Nne
W commits (5
14048080 Merge branch ‘master intofestureterReynadsStress . Browse Code »
3 David Marey  monte g0
435047 Merge branch ‘master ino festurefiterReynoidsStress srowse Code
3 David Moey 7 montha sg0
[roves only.. srowse Code »
3 David Moxey about a yearago
20423025  Merge ranch mastr o featurefierReynlsSiress Browse Code »

Browse Code »

3 Spencer Sherwin about a year ago

EBED

_ e

David Moxey (imoney 7 monihe g0
Added 574 new commits:

1380881 - Revert *APE: Adjusted test errors and tolerances for 30 cases”
302418¢ - Merge branch 'fiuAPE-tests' into ‘master”
74ebed1f - Switched to using class Timer to do tr
e s

- Extract surface for 30 CFS sol
mmu Move . fx lots of




Maintaining Code Stability

What development practices support a large multi-plaform
collaborative software project such as Nektar++7?

e \Version-control (Git + GitLab) http://gitlab.nektar.info
e |[ssue tracking (GitLab)




Maintaining Code Stability

Grid View Iti-plaform
e e e I . ) F4?

0 \/ mnpsmpn lab.nektar.info

bot.nektar.info

PR on 53 a3 A bTaa 651



_——

=

Builders (different OSs / config)

Iti-plaform
3 ?
_ Success

Currently

building

Failed

Click for
details



Maintaining Code Stability

Builder Ubuntu 12.04 64-bit (full) Build #659

Results:

SourceStamp:

ture threading
3176edbBlcSbcesT 8 BeERONOAE629635660

Branch

Got Revision
BuildSlave
ubuntu12 04

A build was forced by ‘Chris"

Steps and Logfile:

1
stdio

z-_

(1 hrs, 34 mins, 28 secs )

Build Propertie:

Name Value Source

nch feature/threa Build
builddir nwmelbunIubnunehir/slivuubvntu 12_04-full slave
buildername u 12,04 64-bit (ul) Builder
buildnumber Build
codebase Build
got_revision 3176edb8fcSbc697a832c66010064662963566d

Git
ncpus BuildSlave

owners [uChris'] A build was forced by ‘Chris*:
project Build
si
revision Build
scheduler force Scheduler
siavename ubuntu-12_04 BuildSlave
warnings-count WamingCauntingShelCommand
ki Ihomelbuildbatinektarfslave/ubuntu-12_04-full slave (deprecated)

Forced Build Properties:

Name Label Value
force_build_clean Force a make clean False
owner Chris

Suffix to rey
Eommpletany e buld directory

url_suffix

K nektar/nektar.git
wipe_build False

o responsible users.

Timing:
Start Tue jun 9 12::
End Tue jun 9 15 -40. ll 20!5
Elapsed 3 hrs, 6 mins, 42 secs

Resubmit Build:
To force a build, fill out the following fields and push the *Force Build button

Reason for re-

g bl
Rebuid using: [ Exact same revigons ]

Rebuild




Maintaining Code Stability

Builder Ubuntu 12.04 64-bit (full) Build #659 - jaform

Results: Build Propertie: ?
Name Value Source
branch ture/threading Build
builddir nwmelb«nldbnl/nehirlslivuuwnlu 12_04-full slave
SourceStam buildername Ubuntu 12.08 64-bit (full Builder €
buildnumber Build
Branch feature/threading e Build
Got Revision 3176edb8fcSbc697a832c660ff0d64662963566d got_revision 3176edb8fc5bc697a832c660ff0d64662963566d - Id:l
ncpus uildSlave
fChris’ A build was forced by ‘Chris"
BuildSlave proses fuchs i was g oY e
repository Build
bunt reticinn i
Aview as text)
Reason: ctest -j2 '--timeout 600" --output-on-failu

In 4ir /home/bui1dbot /naktar/s1ave/ubuntu-12_04-£ull/build/builds (tineout 1200 sacs)
watching logfiles {}
argv: [‘ctest!, '-j2', *--timeout 600!, '--output-on-failure']

Abuild was forced by ‘Chris"

Steps and Logfiles:

ey
> N G OCHARESUDPESTRNGRORURE 151/ o

PATH=/0pt/1ocal/bin: /epmoc.x/ub/up.nmpumn /usr/1ib/openmpi/bin: /usr/1ib64/openmpi /bin: /usr/1ib64 /mpi/gec/openmpi /bin

_04-£ull/build/builds
4 mi
* L s)lm.\.-/bm/nh
. 3425436927 +1423328811.240864-1156323198
N Test project /home/buildbot/nektar/slave/ubuntu-12_0d-full/build/builds

ES01ver_APE_3IDPulse_WeakDG_HODIFIED
" KDG_MODIFIED

APESo)leJPl_}DP )

1/463 Test #438

APESolver_APE_3DI all_y 201.29 sec
art 163 In:vaiux!tok-lSolle)f tg
2/463 Test #437 ESOlver_APE. WeakDG_MODIFIED ...uuvusnunes ceeen 349.90 sec
Srare 188, Tncnavierseo oyl Adapt ivestD
3/463 Test #163: IncNavierStokesSolver bfs_tg . TR ceenee 152.24 sec
Start 455, MeshConvert. StarTec/Straighti
4/463 Tost #4391 NaghConvert_starTec/StraightR . 123,47 aec
Start 202, Incavierstokessolver bfa. to.p
5/463 Test #168: nchavierstok 131,09 aec
art 252 ml!olv-l_Advl:non!D_mlZJG_h-x Vlrl’
6/463 Teat #252: D ion3D m12 06 09.24 sec
- — e AoRSalver Advect 1onaD ALs_Do_hex Varb_par
16 113,97 aec
e
s/ 75.62 sac
e Chan Low ADHID. S0
9/463 _ChanFlow_3DH2D_FFT .... B 68.67 sec
e ¥
10/463 r_ChanStability .....iiuiiiiiiiiiiainanns 39.79 sec
Start 435: APESolver APE_2DPulseWall_WeakDG_MODIFIED




Maintaining Code Stability

What development practices support a large multi-plaform
collaborative software project such as Nektar++7?

e \Version-control (Git + GitLab) http://gitlab.nektar.info
e |[ssue tracking (GitLab)

e Documentation (PDF + doxygen) http://doc.nektar.info



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

e Release version number

v4.3.1

Major . Minor . Patch



Release model

Time

v4.3.0

master

e Release version number

v4.3.1

Major . Minor . Patch

e Primary development in 'master’



Release model
release/4.3

A

Time

v4.3.0

master

Release version number

v4.3.1

Major . Minor . Patch

Primary development in 'master’

Major/Minor releases tagged
in 'master’

Create 'release' branch



Release model
release/4.3

A

Time

fix/bug

v4.3.0

master

Release version number

v4.3.1

Major . Minor . Patch

Primary development in 'master’

Major/Minor releases tagged
in 'master’

Create 'release' branch

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



Release model
release/4.3 master

fix/bug

cherry-pick

Time

v4.3.0

Release version number

v4.3.1

Major . Minor . Patch

Primary development in 'master’

Major/Minor releases tagged
in 'master’

Create 'release' branch

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

Cherry-picked into 'release' branch



Release model

release/4.3

Time

cherry-pick

master

Release version number

v4.3.1

Major . Minor . Patch

Primary development in 'master’

Major/Minor releases tagged
in 'master’

Create 'release' branch

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

Cherry-picked into 'release' branch

Monthly patch releases



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



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



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



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. lterate between authors and reviewers until everyone happy.
7. Senior developer performs the merge.



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
e 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

