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The SU2 suite is an open-source 
collection of C++ / MPI based software 
for multi-physics simulation and design 
on unstructured meshes (i.e., CFD!). 

SU2 is under active development at 
Stanford University in the Department of 
Aeronautics and Astronautics and now 
in many places around the world. 

https://github.com/su2code/SU2 
http://su2.stanford.edu

What is SU2?



Our Guiding Principles
1. Open-source (LGPL 2.1)! 
2. Portability and easy installation. 
3. Readability, reusability, and encapsulation (C++). 
4. Flexibility and automation (Python). 
5. High performance. 
6. Gradient availability for design, mesh adaptation, UQ, etc.

We believe that an open-source code supported by a large group of 
developers working in concert has tremendous potential… 

• Technical excellence: experts all around the world contribute to produce 
new research and capabilities not previously envisioned. 

• Open, web-based platform encourages global collaboration without 
geographic limitations. 

• Increases the pace of innovation in computational science.



2003-2008

SUmb solver 
developed 
@ ADL

2009 2010 2011

June 2008 
Francisco Palacios 
completes PhD with 
 Juan Alonso  
on committee

2010 
Work on  
CADES (predecessor  
to SU2) begins

Summer/Fall 2009 
Francisco spends 
3 months at Stanford

Jan 2011 
Francisco joins  

ADL @ Stanford

Summer/Fall 
Preparations for  

releasing SU2 as  
open source

The SU2 Timeline



“We must think big... on Jan 20th 
everybody in the aeronautical community 
must know that there is a new player in 

the CFD open-source community.”  

- Dr. Francisco Palacios, January 9 2012  



2012
SpringWinter Summer Fall

Jan 17 
Pre-release  
Workshop

Jun 25 
SU2 v1.1

Jan 19 
SU2 v1.0 
SU2 is born!

Sept 25 
First tweet 
@su2code 

Oct 31 
su2.stanford.edu update

http://su2.stanford.edu

STANFORD UNIVERSITY UNSTRUCTURED CODE (SU2) RELEASED 
TODAY, THURSDAY JANUARY 19, 2012

The First Release of The SU2 Open-Source Computational Fluid Dynamics (CFD) 
Analysis and Optimization Suite is Out Today

Stanford University’s Aerospace Design Laboratory (ADL) is releasing its Stanford University 
Unstructured (SU2) open-source code today, Thursday January 19, 2012.

This suite is a collection of C++ based software tools for performing Partial Differential Equation 
(PDE) analysis and solving PDE constrained optimization problems. The toolset is designed with 
computational fluid dynamics and aerodynamic shape optimization in mind, but is extensible to treat 
arbitrary sets of governing equations such as potential flow, electrodynamics, chemically reacting 
flows, and many others.

A key feature of SU2 is that it incorporates everything needed to perform a complete design loop; 
from the ability to compute flow and adjoint solutions, to obtaining objective function sensitivities 
relative to specified design variables, and, using this information, drive gradient-based shape 
optimization through built-in mesh deformation algorithms.

The software structure has been designed for maximum flexibility, leveraging the class-inheritance 
features native to the C++ programming language. This makes SU2 an ideal vehicle for performing 
multi-physics simulations. Additionally, the decomposition of the flow solver allows for the rapid 
implementation of new spatial discretization methods and time-integration schemes.

SU2 is under active development in the Aerospace Design Lab (ADL) in the Department of 
Aeronautics and Astronautics at Stanford University and is be released under an open-source license.

If you would like more information on SU2, please check out http://su2.stanford.edu or email us at  
susquared-dev@lists.stanford.edu



2013
SpringWinter Summer Fall

Jan 8 
SU2 v2.0, 
CFD Online  
Forum Open

Aug 10 
SU2 on GitHub

Jan 15 
SU2 v2.0  
Workshop

Sept 30 
OpenMDAO / SU2 
Joint Workshop

Jan 7 
AIAA SciTech 
Presentation

May 17 & 25 
SU2’s first two PhDs



2014
SpringWinter Summer Fall

Jan 15 
SU2 v3.0 
SU2_EDU v1.0

Sept 16 
Dev  

Email List

Sept 29 
Pointwise-SU2 

Joint Workshop

Apr 29 
Pointwise-SU2 

Webinar

Apr 14 
SU2 v3.1

Jun 17 
SU2 v3.2

May 7 
Intel Parallel 
Comp. Center

Sept 24 
“This Week in SU2” 
Youtube Season 1 
Premiere

July 31 
TU Delft & Polimi  

Visit Stanford

July 29 - New Logo



2015
SpringWinter Summer Fall

Mar 18 
SIAM CSE 

Mini

December 29 
SU2 in the  

AIAA Journal 

Jun 23 
SU2 v4.0@ AIAA 

AVIATION 
Travis CI

August 6 
ALCF Theta  

ESP Selection

Aug - Sept 
Imperial College 
Visits Stanford

March  
TU Kaiserslautern 
Visits Stanford

Mar 14 
Francisco’s farewell  
from Stanford



2016
SpringWinter Summer

Sept 5 
1st Annual SU2 
Developers Meeting

Apr 5 
Pointwise,   

Tecplot,  
SU Solar Car, 
 SU2 Webinar

Aug  
SU2 v4.3

Jun 15 
SU2 v4.2

Jan 7 
SU2 v4.1

July / August 
U of Liege 

Visits Stanford

June - July 
SU2 @ ECCOMAS 
SU2 @ NOED 
SU2 @ WCCM 
(Devs have fun 
 in Munich, Germany)

Feb 29 
NASA LBFD 
Announced



Research in SU2



*includes code in externals/



*includes code in externals/



*includes code in externals/



Where are we today? Everywhere.

Webhits at su2.stanford.edu

Since release in Jan 2012: ~500k web visits across 178 countries.

10s of thousands of downloads, 10,500+ addresses on the users email list.

200+ forks on GitHub, 170+ addresses on the developers email list.



Traffic data from the SU2 GitHub repository.



How do we get there? Scalable development practices.  

• How do we avoid code conflicts? 
• Branching model in git for decentralized, parallel development 

• How does one contribute code contributions to the repo?  
• Pull requests through GitHub  

• Quality assurance?  
• Automatic, pre-merge regression testing (Travis CI) and code reviews  

• How do we minimize the overhead of software development in a research 
environment? 
• All of the above + streamlined release process at regular, frequent 

intervals

It’s bright where we’re headed.



Ti
m
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release 
branches masterdevelop hotfixes

feature 
branches

Feature 
for 

future 
release

Tag
1.0

Major 
feature for 

next 
release

From this point 
on, “next release” 

means the 
release after 1.0

Severe bug 
fixed for 

production:
hotfix 0.2

Bugfixes from 
rel. branch 

may be 
continuously 
merged back 
into develop

Tag
0.1

Tag
0.2

Incorporate 
bugfix in 
develop

Only 
bugfixes!

Start of 
release 

branch for
1.0

Author: Vincent Driessen
Original blog post: http://nvie.com/archives/323
License: Creative Commons



DES / LES

DG

FSI

SLIDING 
MESHES

PYTHON

HPC

FWH
TURBO

ADJOINTS

SU2 turns 5 next January. Here’s a sneak peak at just some of the things we’re working on…



• Work on something you believe in and, commit yourself to create the best SU2. 

• Success is not achieved by starting a risky venture, you must endure to the end. 

• Learn lessons from the past (good or bad) and challenge prior assumptions. 

• Seek cross-functional solutions and learn from others. 

• Avoid the comfortable audiences, listen to ideas that are different. 

• Be tactful, learn to make a point without making an enemy. 

• Be careful with the “NIH” culture. Do not reinvent the wheel. 

• Recognize a job well done. 

• Don’t be a victim of the SU2 code. Take risks, be tenacious, enthusiastic and supportive. 

• Fulfill all your obligations to be in an awesome open-source community.

What have we learned together in 5 years?



Dear Developers,

Thank you for being committed.



1st	Annual	SU2	Developers	Meeting	
Sept	5th,	2016	
TU	Delft,	AULA	Conference	Center,	Commissie	Kamer	3	
Mekelweg	5,	2628	CC	Delft,	Netherlands	
	
Meeting	Agenda	
	

09.00	–	09.15:	Welcome	&	Introduction	
	

09.15	–	09.35:	SU2:	Overview	of	History,	Status,	and	Future	Developments	

																											Prof.	Juan	J.	Alonso	&	Dr.	Thomas	D.	Economon,	Stanford	University	
	

09.35	–	10.00:	NICFD	(Non	Ideal	Compressible	Fluid	Dynamics)	in	the	SU2	Framework	
																											Prof.	Alberto	Guardone,	Politecnico	di	Milano	(presenter),	Profs.	Piero	Colonna	&	Matteo	Pini,	TU	Delft	
	

10.00	–	10.25:	Automatic	Differentiation	Discrete	Adjoints	Using	SU2	

																											Prof.	Nicolas	Gauger,	TU	Kaiserslautern		
	

10.25	–	10.35:	Coffee	Break	
	

10.35	–	11.00:	Development	of	a	High-Order	Discontinuous	Galerkin	Fluid	Solver	Within	SU2	

																											Prof.	Edwin	van	der	Weide,	University	of	Twente	
	

11.00	–	11.25:	Fluid-Structure	Interaction	Problems	Using	Native	and	External	Structural	Solvers	Coupled	to	SU2	

																											Prof.	Rafael	Palacios	(presenter)	&	Mr.	Ruben	Sánchez,	Imperial	College,	Prof.	Vincent	Terrapon	&	Mr.	David	Thomas,	Université	de	Liège	
	

11.25	–	11.50:	Turbomachinery	Simulations	Using	SU2	

Profs.	Matteo	Pini	(presenter)	&	Piero	Colonna,	Mr.	Salvatore	Vitale,	Mr.	Antonio	Rubino,	TU	Delft	Prof.	Alberto	Guardone,	Mr.	Giulio	Gori	
Politecnico	di	Milano	

	

11.50	–	12.15:	Mesh	Adaptation	for	SU2	with	the	INRIA	AMG	Library	

																											Prof.	Juan	J.	Alonso	&	Dr.	Thomas	D.	Economon,	Stanford	University	
	

12.15	–	12.45:	SU2	Development	Priorities	for	the	Next	Year	/	Discussion	

																											Prof.	Juan	J.	Alonso	(moderator),	all	attendees	
	
	

In	order	to	participate	(in-person	or	virtually),	please	register	for	the	meeting	by	following	the	link	on	the	SU2	home	page	(http://su2.stanford.edu).		
Thanks	for	your	interest	and	note	that	all	stated	times	are	Central	European	Summer	Time	(CEST).		
	

To	find	more	information	about	SU2	or	to	get	involved,	please	visit	the	following	pages:	
- SU2	on	GitHub:	https://github.com/su2code/SU2	
- SU2	Forum	on	CFD	Online:	http://www.cfd-online.com/Forums/su2/	
- Follow	SU2	on	Twitter:	https://twitter.com/su2code	



Institutions that have downloaded SU2. Sized by frequency.


