
Evaluation of Different DPD 
Integration Methods on GPU Clusters 
Implementation and evalua-
tion in terms of accuracy 
and performance of differ-
ent time-stepping schemes 
for Dissipative Particle Dy-
namics (DPD) 
Dissipative Particle Dynamics (DPD) 
is a particle method of simulation low 
Reynolds number flows at micrometer 
scales. 
DPD  has been used extensively to 
model complex fluids such as col-
loidal suspensions, emulsions and 
polymers and has become a key 
method for the study of blood mi-
crorheology. CSE lab has  developed  

a high-performance DPD-based soft-
ware tool uDeviceX for efficient blood 
flow simulations in complex microflu-
idic devices and capillaries. 
Time-stepping schemes are crucial 
for the simulation runtime and accu-
racy. A number of them was proposed 
(Velocity-Verlet, Shardlow, Lowe-An-
derson, …) and need to be evaluated.
You will work with one of the fastest 
GPU particle codes on Piz Daint, the 
Swiss Nvidia-powered supercomput-
er. You’ll get acquainted with state-of-
the-art HPC CUDA programming, 
learn about microscale blood simula-
tions and conduct your own research.
Specific thesis requirements and du-

ration may be adjusted to meet the 
student’s requests
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PREREQUISITES
Programming in C/C++/CUDA
Familiar with numerical simula-
tions
Independent worker

CONTACT
Prof. Petros Koumoutsakos
Dmitry Alexeev
Dr. Sergey Litvinov

e-mail: petros@ethz.ch
  alexeedm@ethz.ch
  lisergey@ethz.ch

CSELAB
Chair of Computational Science - D-MAVT

WWW.CSE-LAB.ETHZ.CH  

In the CSE Lab, we combine computational methods, computer science tools and do-
main specific knowledge to solve scientific and engineering problems in areas such as 
Fluid Mechanics, Nanotechnology and Life Sciences. The core computational compe-
tences of our group are in particle methods and in stochastic optimization techniques.
Motivated by challenges in application fields, we focus on identifying the common ele-
ments among computational techniques and on formulating common methodological, 
algorithmic and software structures that facilitate their further development.
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