








replicable.

A.6 Generating data with the “factory”

The factory joins the simulator and calculator codes into a single web-based interface
which the user can deploy privately on a workstation or laptop. It makes it easy for
relative novices to generate simulation data, and it also makes it easy to organize the
production and analysis of new simulations. The codes can be cloned from github at
http://github.com/bradleyrp. The user starts with a basic project displayed in
figure A.2.

Figure A.2: Start a simulation from a “bundle” — a pre-packaged protocol. In this demonstration,
the user is creating a new simulation of the villin headpiece.

The factory detects all of the parameters — even if the user has customized their
own simulation protocols — and serves them in a form that can be easily tweaked
to e.g. induce a mutation in a protein, make a larger bilayer, or use a different lipid
composition. After running the simulation, the codes can produce some basic visual-
izations automatically. See figure A.3 for an example of a short protein simulation of
the villin headpiece.

The factory codes are designed to automatically detect the settings for new “bun-
dles”, which means that any protocol written in automacs can be used in the factory.
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Figure A.3: Some simulation protocols can automatically create images of the data using VMD [142].




Batch calculations. Calculations can be deployed en masse using the factory de-
scribed in the next section. The web interface for the calculations is shown in figure
A 4, but it can be deployed entirely from the terminal as well.

11. villin rp5 (0-1000 ps)
12. villin rp6 (no times yet)
13. villin rp8 (no times yet)

3. protein_rmsd.py
4. plot-protein_rmsd.py
5. vmdwrap.py

[ factory x \ L
(i) green.seas.upenn.edu:96/calculator/ @ | | Q search w8 9 3 A d » =
0% CALCULATOR CONSOLE
s o
P %
[ p ‘ SOMEREE m
>
factory simulator calculator name I:I
links
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1. simulator docs end
2. calcuator docs o
lculati 3. admin console
new calculation 4. computation cluster groups
5. refresh thumbnails
name 6. slices summary
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2 ngle simutioystem or replicate an omnicalc simulation and corresponding selection
script
1. trialanine rp0 (0-1000 ps) . .
2. trialanine rp1 (0-1000 ps) collections 1. protein_nmsd
3. trialanine rp2 (0-1000 ps)
4. trialanine rp3 (0-1000 ps) anamed set of simulations
5. trialanine rp4 (0-1000 ps)
6. villin rp0 (0-1000 ps) 1. villin
7. villin rp1 (0-1000 ps) codes groups
8. villin rp2 (0-1000 ps)
9. villin rp3 (0-1000 ps) 1. plot-energy.py an atom or molecule selection code
10. villin rp4 (0-1000 ps) protein rmsd 2. pipeline-videographer.py 1. protein
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15. villin rp7 (no times yet) ol
16. villin rp10 (no times yet) i

17. villin rp11 (no times yet) :
18. villin rp 14 (no times yet)
19. villin rp15 (no times yet)
20. villin rp16 (no times yet)

Figure A.4: The calculator web page can be used to apply calculations to many new simulations at
once. For example, you can see the results from the protein RMSD calculation in the bottom left.

A.7 Ongoing Development

The three codes described in this chapter are under active development. To date they
have been used to train several new students from high school interns to post-docs
in order to answer increasingly technical modeling questions. Codes are shared on
github and it is our sincere hope that even if these codes are not widely adopted,
that they make it easy to extend the work described in this dissertation to more
biomolecular systems.
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