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My background

Assistant Professor in Mechanical Engineering (Jan. 2023)

PhD in the Glotzer Group at University of Michigan

Highly computation driven group with many open-source 
softwares

https://github.com/glotzerlab



Signac

Python based data-management software

Completely Open source

Can be installed with conda and pip

Slack community

Documentation: https://docs.signac.io/en/latest/



Why do I need it?

My research: use theory and computer simulation to 

design the next generation of soft materials.



Why do I need it?

Movie: Big Hero 6 (gif by aviscranio.tumblr.com)



Large parameter space

S. C. Glotzer, M. J. Solomon (2007)



Large parameter space

D. Klotsa, E. R. Chen, M. Engel, and S. C. Glotzer, 
Soft Matter (2018)

P. F. Damasceno, M. Engel, S. C. Glotzer, Science 
(2012)



What kind of data/metadata?
Metadata:
Number of particles, system density, 
temperature, how many steps, 
interaction type, etc

Data:
Positions of every particle, measured 
system information (energy, pressure, 
etc)

https://docs.google.com/file/d/1C7omt--ys6Skp8jude19HtdfTc1DjUiL/preview


Before signac…

Metadata is a part of the file name for the data file.



Not sustainable

Hard to parse when doing batch analysis

Not robust to parameter expansion

Naming convention needs human knowledge

Hard to share data with others



Can we do better?



Introducing Signac



Signac workspace



Signac statepoint

These metadata are being encoded into the hex string of the 
statepoint folders for quick search.



Post processing



Post processing



Integration with HPC



My publication using Signac

CX. Du, HA. Zhang, T. Pearson, J. Ng, P. McEuen, I. Cohen, and M. P. Brenner, Soft Matter (2022)

Over 1500 statepoint folders, other project has over 10k statepoints



Signac

Python based data-management software

Completely Open source

Can be installed with conda and pip

Slack community

Documentation: https://docs.signac.io/en/latest/


