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So, you want to be an SU2Z developer?

It's easier than you might
think.

We leverage standard development processes and the latest tools for open-source projects.

sUe
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Disclaimer - What this talk is not

= A programming tutorial

= A guide on how to install and build SUZ

= A source-code walkthrough

= A professional software engineering lecture
= (Only for experienced developers

= (Only for new developers

SU2

foundation © SUZ2 Foundation 3
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i su2code / SU2

<> Code Issues 32 Pull req

SU2: An Open-Source Suite for Multiph

od  cplus-plus  simulation  optimizal

- 11,664 commits ~ § 209 branches |

Branch master~  New pull request
o talbring Merge pull request #1007 from st
| github

@8 Common

BB QuickStart

B8 SU2_CFD

-
L

-
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-
L

-
L
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-
LS
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LS

Development

@®uUnwatch v 167 o Unstar

Pull Request

595 % Fork 494

added error message in case steady outputfield was not found

“ ° pcarruscag af~"~ =
O Fixed a bug for the interpolation weights of a tet ai03coc ~

fixed failel

fixed issue

adapted notj

small bug il

updated tes|

Merge brancl|

configured

Merge branc|

further con

—
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pearruscag lefta | w yp

LGTM "

v % Regression and Unit Testing

© (%) pr-triage
20 days ago

- u Merge bran

© (%) pr-triage
17 days ago

@ & pcarrusca
17 days ago
16 checks passed

codefactor.io Setup job)

Pull suzco V705

on: pull_request cache o JEEE G

Build Verified
v Build SU2 (BaseMPI)
Upload Bir

+ Build SU2 (ReverseMPI) Compare v

Post Cach.
v Build SU2 (ForwardMPI)

Complete
+ Build SU2 (BaseNoMPI)

v Build SU2 (ReverseNoMP1)
v Build SU2 (ForwardNoMPI)
v Build SU2 (BaseOMP)

+ Regression Tests (tutor.
v Regression Tests (paral

~ Regression Tests (paral

<

Regression Tests (seria

AN

Regression Tests (seria

<

Regression Tests (hybri

A

Unit Tests (test_driver)

AN

Unit Tests (test_driver_

<

Unit Tests (test_driver_

Testing Release

3d444d

SU2 version 7.0.5 "Blackbird"

github-actions released this 6 days ago

Changes

5" Experimental Features

« Multiline config option values and Paraview vtu default file format @talbring (#996)
» Mixed precision linear algebra @pcarruscag (#989)

¢ Bug Fixes

adding reference for distortion and uniformity parameters @auzbaig (#985)
Restart Features for some python scripts @ScSteffen (#964)

Adds Grid Velocity Term in the Euler/Symmetry BC @economon (#1004)
Restart and output fix for (very) large meshes @GomerOfDoom (#980)
Multigrid and preprocessing efficiency tweaks @pcarruscag (#963)

Fix spelling error in CSinglezoneDriver.cpp. Add missing comment for iteration_structure.hpp
@leminhman0312 (#987)

Update Xcode and one bug fix @jtlau (#981)

/° Maintenance

« Adds Missing Const Specifiers to Member Functions @economon (#993)
+ Move FEM files @pcarruscag (#1001)

© SU2 Foundation
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1 su2code / SU2 @uUnwatch~ | 167  frUnstar 595 % Fork | 494

<>Code Issues 32 Pull req "

m added error message in case steady outputfield was not found 3d444ad

SU2: An Open-Source Suite for Multiph " £ d fail ) 'F h b . .
- ixe aile|
-
I ——— Let's start from the beginning ...
LA 2 5 carruscag af=""""" = o N
- m fixed issue “ P 9 af i . o
-0- 11,664 commits  §® 209 branches O Fixed a bug for the interpolation weights of a tet a103c3c ~
pcarruscag left al | o yp
Branch masterv  New pull request -_-_- adapted not} =
talbring Merge pull request #1007 from s{ » = codefactor.io Setup job| . " H " Edit
- - . LGT™ SU2 version 7.0.5 "Blackbird
M github m small bug i ) e put suzco SRR ] ;
gl v % Regression and Unit Testing N s github-actions released this 6 days ago
on: pull_request Cache Ob)
@8 Common ue | " Verified
m Uupdated tes P . Build SU2 (BaseMP) e Changes
B QuickStart © (% pr-triage —
ompare ~
oo 20 days ago + Build SU2 (ReverseMPI) - i .
| SU2_CFD m Merge branc| + Buid SU2 (ForwardMP1) . 5" Experimental Features
. omplete
acen + Build SU2 (BaseNoMPI)
« Multiline config option values and Paraview vtu default file format @talbring (#996)
configured -o- Merge bran Build SU2 (ReverseNoMP |
- ‘ g v B (ReverseNoMPl) » Mixed precision linear algebra @pcarruscag (#989)
v Build SU2 (ForwardNoMP1)
" " b | N
m Merge branc ~ Build SU2 (BaseOMP) ® Bug Fixes
© (%) pr-triage ~ Regression Tests (tutor
17 days ago e T « adding reference for distortion and uniformity parameters @auzbaig (#985)
-'-'. further con « Restart Features for some python scripts @ScSteffen (#964)

sSU2

foundation

~ Regression Tests (paral

Adds Grid Velocity Term in the Euler/Symmetry BC @economon (#1004)

Q . pcarrusca iRegressicalpets (sevie « Restart and output fix for (very) large meshes @GomerOfDoom (#980)
17 days ago ¥+ Repeseionfests (eene « Multigrid and preprocessing efficiency tweaks @pcarruscag (#963)
16 checks passed ~/:Regressionfaata (b «» Fix spelling error in CSinglezoneDriver.cpp. Add missing comment for iteration_structure.hpp
v Unit Tests (test_driver) @leminhman0312 (#987)
o ~ Unit Tests (test_driver_ » Update Xcode and one bug fix @jtlau (#981)
v Unit Tests (test_driver_

/° Maintenance

« Adds Missing Const Specifiers to Member Functions @economon (#993)

+ Move FEM files @pcarruscag (#1001)

© SU2 Foundation
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Git/Branching  Development Pull Request

Testing Release

i su2code / SU2 @uUnwatch~ 168 fyUnstar 602 % Fork 497 |
. F 2 !
<> Code Issues 30 Pullrequests 14 Actions Projects 4 Security 0 Insights Settings [
|
SU2: An Open-Source Suite for Multiphysics Simulation and Design https://su2code. github.io Edit .
‘ cfd c-plus-plus simulation optimization python opensource physics flow fluid fluid-dynamics hpc Manage topics }
|
< (
-0- 11,664 commits ¥ 208 branches @ 1 package © 43 releases ‘Q 1 environment A 72 contributors 58 LGPL-2.1
Branch: master v New pull request Create new file  Upload files = Find file
‘ talbring Merge pull request #1007 from su2code/release_v7.0.5 Use SSH

I github put mixed precision under regression

8 Common Changing version number to 7.0.5

8 QuickStart Changing version number to 7.0.5

m su2_crD Changing version number to 7.0.5
8 su2_DEF Changing version number to 7.0.5
m su2_poT Changing version number to 7.0.5
I} su2_GEO Changing version number to 7.0.5
® su2_IDE update xcode - finished

Clone with HTTPS (®
Use Git or checkout with SVN using the web URL.

Please
don't

https://github.com/su2code/SU2.git l:l

13 days ago

13 days ago
13 days ago

last month

git clone https://github.com/su2code/SU2

© SUZ Foundation |
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What are Git and Github?

e (itis aversion control system to keep track of changes to files over time
e (Github is a website that hosts Git repositories online

e Each change made to the repository code is a ‘commit’, often with a supporting comment about the
change that was made

Local . Remote

Working
directory

Staging
Area

Local Repo

git commit
git push |

git fetch

git checkout

sUe

foundation © SU2 Foundation 7
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o O O O
What are Git and Github?

stem to keep trgck of chang

e (itis aversion control o files over time

e (Github is a website that hos 2N 0Si O

e Each change made to the rengsd RO Orting comment about the
change that was made

Working

directory Area

git commit

glt push

git fetch

S U 2 git checkout

git merge

foundation © SUZ2 Foundation 8
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‘
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Release

emeeeeeiee————l@) - - --@0----"0----0--"-----

SU2_CFD/

IIIHHHHHHHIIIII ||HHHHI|HH!HIII

SU2_PY/

‘IHIHHHHHHHHII

C++ source External Inviscid
code files source files, Python NACAQ0012 Template
e.g. codi, Framework Case config file
metis etc.
Source Code Running

config_
template.cfg
™

sSU2

foundation

||I|HHHHHHHII|

Unit Test
source files

IHHHHHHHHHII

Config files

for regression
tests

Testing

meson.build

Build system
definition file

Build System

/
\

Build system

main script

© SUZ2 Foundation|{)
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Structure of the Source Code

Separation between
headers/source will
soon be removed

basic_types/

May contain even
more subfolders to
logically structure
the code

geometry/

linear_
algebra/

=0
—
.
—
—
— =

sUe

foundation © SU2 Foundation 1
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meeeeeeeeee————) - - --0----"0----"@0-------

Before starting to code - these are the topics you should get familiar with in C++:

= (lasses and polymorphism
= Virtual functions

= Pointers

= Message Passing Interface (MPI)

Plus, some C++11

features like auto,
range-based loops,
lambda functions can
help

N /

oQQ

suUe

foundation © SU2 Foundation 12
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emeeeeeiee————l@) - - --@0----"0----0--"-----

C++ class abstractions encourage code reuse and data encapsulation ensures you
can make localized changes easily.

Example: X

. CSolver |

i
| | | |
[ CEulerSolver ] [CInchlerSolver] [ CHeatSolver ] [ CTurbSolver ]
1 ,
| | d
| CNSSolver || CInNsSolver | | CTurbSASolver | | CTurbSSTSolver |
foundation © SU2 Foundation &2®4 13
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Git/Branching  Development Pull Request

1 ]
A

High-level classes
CSinglezoneDriver

Clteration

Clntegration Clntegration

CSolver CSolver

COutput

SUce’

foundation

Testing

Release

Clntegration

CSolver

© SU2 Foundation 14
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@] C o o *

High-level classes - Example Pro Tip: For most of
the classes there exist
Factory methods to
create them (e.g.
OOO CSolverFactory)
7 CFluidlteration
Main solver,
based on CMultiGridIntegration CSingleGridintegration CSingleGridintegration
SOLVER
option ClncNSSolver CTurbSASolver CRadP1Solver

Sub solver Sub solver

CFlowlncOutput

SUZ2

foundation © SUZ2 Foundation 15
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meeeeeeeeee————) - - --0----"0----"@0-------

2 su2code/SU2 @Unwatch~ 167 o Unstar 598 % Fork = 494
<> Code Issues 28 Pull requests 13 Actions Projects 4 Security 0 Insights Settings

SU2: An Open-Source Suite for Multiphysics Simulation and Design https://su2i a )
cfd c-plus-plus simulation optimization python opensource physics flow

e Postanissueon
-0- 11,664 commits ¥ 207 branches @ 1 package © 43 releases E G i th u b o

‘ Branch: master v New pull request Crf
.
Switch branches/tags elrelease v7.05 i . jol n S la C k

‘ my‘awesome_fealure\ put mixed precision under regression e« ® -
e Participate in the
Branches Tags Changing version number to 7.0.5
.
¥ Create branch: my_awesome_feature Changing ve We e kl.v d eV m eetl n E

from ‘master’

B su2_cFD

coordinate my
work with others?

How can | make
sure to not brake

Where can | get
help?

the code?

Changing version n

U2 Cg ®

Q
foundation Create your branch! © SU?2 Foundation 16
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memeeeeeeipeeeeenee————_@) - - - -@0-- - - @0-------

A PR iS d I‘equeSt tO [ su2code / SU2 @MWatch 167 K Star 598  YFork 495

the project to pullin
. . Code Issues 29 Actions Projects 4 Security 0 Insights
your contribution.

is:pris:open Labels 20 “* Milestones 0 New pull request |
Can be froman i N ! .
internal branch or 1113 Open + 54 Cises
fro m an eXte rna l‘ i1 Quasi-Newton convergence acceleration/stabilization of discrete adjoints « a3
fo r k * ::120 opened 21 hours ago by pcarruscag = Review required 30f5
i1 Dividing Iteration CI v PR i hore 13

#1015 opened 6 days ago by talbring » Review required 30f3

i1 feature_NEMO x

#1014 opened 7 days ago by CatarinaGarbacz « Draft 40f 4

Coordinate your
work with others!

Make sure to not
brake the code!

sSU2

foundation And create a pull request! © SU2 Foundation 17
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memeeeeeeipeeeeenee————@) - - - -@0—-—-—--@-------

1 We strongly
suggest toopena
PR as early as
possible! Even if it

is not ready!

1 su2code / SU2 ® Unwatch ~

<> Code Issues 29 Pull requests 13 Actions Projects 4 Security 0

Open a pull request

Create a new pull request by comparing changes across two branches. If you need to, you can also compare acrog N
Submit the PR to the %1 | base developv =€ | compare: feature_logging v X Can’t automatically merge. Don't worry, you can still create the pull request.
develop branch
‘ My Awesome Feature Usea
describtive title
Write | Preview HB I = ¢¢& == @ 2 «-~ i required
Fill out the PR ## Proposed Changes Assignees ]
tem plate questions *Give a brief overview of your contribution here in a few sentences.* No one—assign yourself Ch label
. oose a SO
that guide you along
your way, i that your feature
. abels .
AT is added to the
S aledons changes for the
*Resolve any issues (bug fix or feature request), note any related PRs, or mention interactions with release
the work of others, if any.* B Projects ]
“ None yet
Attach files by dragging & dropping, selecting or pasting them. (M4}
. No milestone
If your work is ready co ¥ Create pull request

Choose thIS Open a pull request that is ready for review
inked issues ..
Create draft pull request Choose thIS if
Cannot be merged until marked ready for review your work is not

foundation ready yet undation 18
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o () @ o o

Benefits of opening a (draft) Pull Request

v/ Coordination: Let others know what you are working on

v/ Feedback and help: Experienced developers can help you and
can guide you during the development process

v/ Automated Building and Testing: You instantly know if
something is broken or results have changed in a commit

v/ Faster review process: Your PR is likely to be merged in sooner

SU2 4

foundation © SUZ2 Foundation 19
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Ue

foundation

- ° economon approved these changes 7 days ago
economon left a comment
LGTM, just small comments

If you have time to add tests for the readers, that would be a big bonus

UnitTests/Common/geometry/CGeometry_test.cpp | Outdated

+
-
N
+ 3

B economon 7 days ago Member

Add end lines to these files

‘ Reply.

Resolve conversation

UnitTests/Common/geometry/CGeometry_test.cpp
00 -0,0 +1,140 00

+ #include “catch.hpp”

B economon 7 days ago Member
Add the typical file header info to these files

‘ Reply.

Resolve conversation

CHECK(TestCase->geometry->vertex[3] [2]->GetNormal()[1] == -0.0625);
CHECK(TestCase->geometry->vertex[5][3]->GetNormal()[2] == 0.63125)

View changes

Member (@ -

Don't see review comments as a criticism of

your work. It's to help you and us to maintain a

great product!

@ aee

° Changes approved

2 approving reviews by reviewers with write access. Learn more.
/2 approvals
P economon approved ihese changes

B8 rcarruscag approved these changes

° All checks have passed
18 successful checks

v Regression and Unit Testing / Build SU2 (BaseMPI) (pull_request)

v Regression and Unit Testing / Build SU2 (ReverseMPI) (pull_reques.
v Regression and Unit Testing / Build SU2 (ForwardMPI) (pull_reques
v Regression and Unit Testing / Build SU2 (BaseNoMPI) (pull_request
v Regression and Unit Testing / Build SU2 (ReverseNoMPI) (pull_requ

+ [®) Regression and Unit Testing / Build SU2 (ForwardNoMPI) (pull_requ

This branch is out-of-date with the base branch
Merge the latest changes from develop into this branch
This merge commit will be associated with tim.albring@scicomp.uni-kl.de.

Hide all reviewers

Hide all checks

[Roquirea AN
Required SJIET
X etails
[Roquired RN
[ Required SHIETH)
| Required MLIETY

Update branch

And trust me, you'll learn a lot in that process.

PR needs approval
from at least two
people from the
community

All checks
must pass

© SU2 Foundation 20
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Unit Testing Regression Testing
Testing of individual
units in the source code
More info on that in next
talk by C. Pederson

Comparing results against
stored values

Continuous
Integration

Build
S U 2 Automated building on Linux,

foundation Mac, Windows © SU2 Foundation 21
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Git/Branching

Development

o )

GitHub Actions ea Q
®

On every push to a branch
opened as a (draft) Pull Request:

1. The code is built /

2. Regression tests run

3. Unit tests are executed

SUZ2 |

foundation

Pull Request

@

Code Issues 28

su2code / SU2

O fix nompi build

feature_quasi_newto. a -0~ d7933df

v Regression and Unit Testing
on: pull_request

Build SU2 (BaseMPI)

Build SU2 (ReverseMPI)
Build SU2 (ForwardMPI)
Build SU2 (BaseNoMPI)
Build SU2 (ReverseNoMPI)
Build SU2 (ForwardNoMPI)
Build SU2 (BaseOMP)
Regression Tests (tutoria
Regression Tests (paralle
Regression Tests (paralle
Regression Tests (serial_
Regression Tests (serial_
Regression Tests (hybrid
Unit Tests (test_driver)
Unit Tests (test_driver_AD)

Unit Tests (test_driver_DD)

Testing Release

@ o

® Unwatch v | 167 i Unstar

@Acnons i Projects 4 Security 0 Insights Settings

Artifacts @ ~

Regression and Unit Testing / Build SU2 (BaseMPI)
ceeded 14 hours agoin 11m 5
Set up job
Pull su2code/build-su2:20191105
Cache Object Files
Build
Upload Binaries
Post Cache Object Files

Complete job

If any of the
steps fail,
you'll receive
an email

% Fork = 495

3 Re-run jobs ~

© SUZ2 Foundation 22
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Add a regression test to protect your features

If the computed values
after your commit don't
match these values, the
test will fail

# NACA0OO12
naca0012
naca®B12.cfg_dir
nacadB12.cfg_file

TestCase('nacadf12")
"euler/naca0012"
"inv_NACABO12_Roe.cfg"

nacadf12.test_iter = 20

naca@012.test_vals = [-4.047448, -3.538057, ©0.338691, 0.023131] #last 4 columns
naca@012.su2_exec = "SUZ2_CFD"

nacad012.timeout = 1600

nacad012.tol = 0.00001

test_list.append(nacad012)

1. Add anew test case to serial_regression.py, parallel_regression.py, etc. Use others as a guide.

See NACA 0012 example.

foundation © SU2 Foundation 23
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2. Put the config file and any supporting data in the corresponding locations.

I su2code / SU2 @®Unwatch~ | 167 < Unstar 598 % Fork 495
Lighter weight,
<> Code Issues 28 Pull requests 13 ) Actions Projects 4 Security 0 Insights Settings maore frequently
updated files go in
Branch: masterv  SU2 / TestCases / euler / naca0012 / Create new file =~ Upload files  Find file = History

code repo.

actions-user Changing version number to 7.0.5 X Latest commit aeo8cds 11 days ago

[3 inv_NACA0012.cfg Changing version number to 7.0.5 11 days ago
[ inv_NACA0012_Roe.cfg Changing version number to 7.0.5 11 days ago /
7/
J su2code / TestCases ®Unwatch~ | 73 ¢ Star = 33 %9 Fork | 104
Larger, more static
<> Code Issues 0 Pull requests 1 Actions Projects 0 Wiki Security 0 Insights Settings ﬁ les that Su pport
, the tests go in the
Branch: masterv  TestCases / euler / naca0012 / Create new file = Upload files ~ Find file = History
TestCases repo.
E economon Moved config files only back over into SU2 repo from the TestCases repo. Latest commit 7be20e6 on 11 Aug 2015

S U 2 [ mesh_NACA0012_inv.su2 Added all of the mesh files that are < 30 MB 6 years ago

foundation © SU2 Foundation E2® 24
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[Latestretease |

©v7.05
- doetors

Frequently a new version with
your contribution will be
released, which means

Verified

Compare

1. develop branch is moved
to master

A new tag is created
Binaries are created

Release notes are
published

New version is advertised

sSU2

SU2 version 7.0.5 "Blackbird"

github-actions released this 12 days ago - 33 commits to develop since this release

Everything happens
automatically, so make
sure to choose a proper
title and label for your
PR

Changes

5" Experimental Features

« Multiline config option values and Paraview vtu default file format @talbring (#996)
« Mixed precision linear algebra @pcarruscag (#989)

¢ Bug Fixes

« adding reference for distortion and uniformity parameters @auzbaig (#985)
« Restart Features for some python scripts @ScSteffen (#964)

« Adds Grid Velocity Term in the Euler/Symmetry BC @economon (#1004)

« Restart and output fix for (very) large meshes @GomerOfDoom (#980) |
« Multigrid and preprocessing efficiency tweaks @pcarruscag (#963)

« Fix spelling error in CSinglezoneDriver.cpp. Add missing comment for iteration_structure.hpp
@leminhman0312 (#987)

« Update Xcode and one bug fix @jtlau (#981)
#° Maintenance

« Adds Missing Const Specifiers to Member Functions @economon (#993) /d
« Move FEM files @pcarruscag (#1001)

« Update of meson and ninja to most recent version @talbring (#998)

« Replace 0/NULL with nullptr @economon (#969)

« Contiguous storage of CPoint(s) @pcarruscag (#966)

« Contiguous storage of CEdge(s) @pcarruscag (#959)

~ Assets 8

© SU2-v7.05-linux64-mpi.zip

3a1MB
@ SU2-v7.0.5-linux64.zip 238 M8
@ SU2-v7.0.5-macos64-mpi.zip 218MB
@ SU2-v7.0.5-macos64.zip 141M8
@ SU2-v7.0.5-win64-mpi.zip 198 M8
@ SU2-v7.0.5-win64.zip 17.4MB

foundation
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Release Schedule

v7.0.2 v7.0.4 v7.0.6 v7.1.1 v7.1.3 v715
Jan l Feb I Mar 1 Apr I May 1 Jun I Jul Aug I Sep 1 Oct I Nov 1 Dec‘I

V701 v7.0.3 V712 V714

v7.1.0 v8.0.0
Maintenance releases every month

Goes along with
Minor releases every 6 months (may vary) / updates in
documentation and
may break backward
compatibility of config
files

Major releases every x year(s) (depends)

SUZ2

foundation © SUZ2 Foundation 26
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SUZ2 Development Survival Guide
1. Clonemainrepository: $ git clone https://github.com/su2code/SU2.git
2. Create new feature branch for your development work. Work on this branch in the repo.

3. Open adraft PR so that other developers immediately see what you are working on. Also you can leverage the
testing system! Note that any new commits will appear right there in the open PR and will kick-off the tests again.

4.  Work on your feature! Please mind white space issues, compiler warnings, and match the SU2 style -> Make use of
clang-format.

5.  Merge in the remote develop branch into your branch as frequent as possible. This ensures that, when the time
comes and your feature is finished, it will be easy to merge your contribution into develop, as you will have solved
any conflicts on your side.

6. Onceyou feel your feature is finished, mark your PR as “Ready to Review".

7.  Getreviews and engage with the community concerning your contribution. Fix problems in your branch or
address any feedback on the message boards.

8. Oncethereviewers approve and all tests pass, the community will merge in your work.

©o

Celebrate your contribution and proudly introduce yourself as an SU2 developer at your social engagements.
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Pretty easy, right?

\We have set up safety nets and removed
overhead wherever possible.

So, try crazy ideas in your branches. Don't be
afraid to make big changes that push the
boundaries of the code.

The community and infrastructure will be
there to help you. This is how we make
progress.
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