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COPSS-Polarization, Step 1
Log into Midway1

Get copies of today’s slides

Iproject2/miccom-school/copss/slides/copss-hands-on.pdf
(copy this to your local computer)

Request sinteractive node
$ cp /project2/miccom-school/copss/interactive_request.sh ~/

Copy COPSS examples to your home directory
$ cp -r /Iproject2/miccom-school/copss/polarization_ex1 ~/

$ cp -r /project2/miccom-school/copss/copss-polarization-
public/examples ~/polarization_ex2
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Install Paraview locally

= Download: https://www.paraview.org/download/

= Version: v5.4
= Operation system: Mac OS X or Windows or Linux

= Install: Just click the download program
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COPSS-Polarization, Step 3

Example 1
$ cd polarization_ex1

Submit job
$ sbatch polarization_dynamics.sbatch

Polarization files
control.in
interfaces.in
mesh.e

Lammps files

data.particles
lammps.in
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2.3. Making LAMMPS with optional
packages

2.4. Building LAMMPS as a library
2.5. Running LAMMPS

2.6. Command-line options
2.7.LAMMPS screen output

2.8. Tips for users of previous
LAMMPS versions

3. Commands

4. Packages

5. Accelerating LAMMPS performance
6. How-to discussions

7. Example problems

8. Performance & scalability

9. Additional tools

10. Modifying & extending LAMMPS
11. Python interface to LAMMPS
12.Errors

13. Future and history

o
COPSS-Polarization, Step 3

:- @ lammps.sandia.gov/doc/Section_start.html#start-4

El| & Q search wBe +$a00dao

2.4. Building LAMMPS as a library

LAMMPS can be built as either a static or shared library, which can then be called from another application or a scripting language.
See this section for more info on coupling LAMMPS to other codes. See this sectionfor more info on wrapping and running LAMMPS
from Python.

2.4.1. Static library

To build LAMMPS as a static library (*a file on Linux), type

make foo mode=lib

where foo is the machine name. This kind of library is typically used to statically link a driver application to LAMMPS, so that you can
insure all dependencies are satisfied at compile time. This will use the ARCHIVE and ARFLAGS settings in src/MAKE/Makefile.foo.
The build will create the file liblammps_foo.a which another application can link to. It will also create a soft link liblammps.a, which
will point to the most recently built static library.

2.4.2. Shared library

To build LAMMPS as a shared library (*so file on Linux), which can be dynamically loaded, e.g. from Python, type

make foo mode=shlib

[xikai@midway-login2 examples]$ 1s

README

[xikai@midway-login2 examples]$ cd COUPLE/
[xikai@midway-login2 COUPLE]$ 1s

README
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COPSS-Polarization, Step 4

Start interactive session
cd ~/
interactive_request.sh
Example 2
cd polarization_ex2
cd sphere
cd 2_spheres

Run simulations by scanning center-to-center distance
.Iscan_distance.sh

Generate plot
python plot_forces.py

View forces in compare_forces.png
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COPSS-Polarization, Step 4

Distance 2 3 4 5 6
Distance

722 element 2974 element

L)

Change mesh file in the control file
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COPSS-Polarization, Step 5

Check how the Example 1 goes
qstat -u username

After ~1 hour, back to Example 1
cd ~/polarization_ex1

Look at the folder
Is

Visualize the particles’ trajectory

if you can use Paraview on Midway
sinteractive.sh
paraview

if you can’t use Paraview on Midway

On you laptop
sftp username@midway1.rcc.uchicago.edu
cd ~/polarization_ex1
get out.*

Open Paraview on your laptop
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COPSS-Polarization, Step 6

@ ParaView
[ JOX )

Edit View Sources Filters Tools Catalyst Macros Help = L B = () Jiang Xikai Q =

ParaView 5.4.0-RC2 64-bit

F E I D> I>D) o o

7
E builtin:

: oo B XReaadPiUARCDP BCEG
i s ® O = 2 ® % 08 s +
26 Pipeline Browser ‘ +

RenderView1 m 8|0 0] 0|

Information
o @ Properties

Apply Reset Delete

ISearch ... (use Esc to clear text)

= Properties D B s} -l
= Display D B e -l

= View (Render Vi B o

Axes Grid Edit

Center Axes Visibility

Orientation Axes

Open
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COPSS-Polarization, Step 6

@ ParaView File Edit View Sources Filters Tools Catalyst Macros Help = ] B = @ Jiang, Xikai Q =

ParaView 5.4.0-RC2 64-bit
EEIEX

B F RO KD D> B o e
w2 % e ° o X o BALRC R BCEG
B ® ¢ Q ! ' @ L4 22 » O

Q6 Pipeline Browser O Layout #1 € +
i :
[ builtin: @ ;a0 [ 2N W RenderViewl T 5 O © ©

M Open File: (open multiple files with <ctrl> key.)

Look in: [Users/xikai/ Q|| © 5 @
Examples Filename v Type Date Modified
Home [0 Library Folder 6/1/17 3:18 PM
Desktop [ finite-size-1000step Folder 2/16/17 10:08 AM
Documents 1 ex03_cylinders_s...s_different_size Folder 2/7/17 4:11 PM
Downloads [ Downloads Folder 7/18/17 12:38 PM
Macintosh HD [ Documents Folder 7/15/17 3:38 PM
Servers Desktop Folder 7/18/17 10:02 PM
Properties  Information copss-polarizatitg Folder 7/17/17 5:05 PM
00 oropert 5 Box Sync Folder 10/20/16 8:18 PM
e xikai Applications Folder 5/25/17 11:51 AM
] 3_spheres [ anaconda2 Folder 3/13/17 1:30 PM
Apply Reset Delete 2_spheres
= cube mesh.e open multiple fire:vlv‘i‘th <ctrr>llke‘y/.'.3 7/18/17 8:27 PM
Search ... (use Esc to clear text) §3 mesh
= Properties B B e S
#Ported Files (*.inp *.cosmo *.cgns *.cml *.csv *.txt *.CSV *.TXT " Cancel
= Display Do ™

= ViewRendervi ® © O

| Axes Grid Edit

Center Axes Visibility

Orientation Axes
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COPSS-Polarization, Step 6

@ ParaView File Edit

View Sources

Filters

= L @ = O Jiang, Xikai Q

Tools Catalyst Macros Help

r

F RO KD DS

ParaView 5.4.0-RC2 64-bit

“Time: 0 0 [Z/(maxis 10)

p P @& »
| 2 N . BB T X fi-x ey Y 4z -Z i ®@@@S

IR 1 o B X aoaXMixtvnpagtzCG 9O 3G E :
: [ B ® O = c (L] o0 » ©

B builtin: RenderView! 0 8 0 0 0
@ I out.e-s.00*

Information

o@ Properties

Reset # Delete ?

Search ... (use Esc to clear text) %Efs

B Do

Variables
£l Object Ids
£l Global Element |
2% Global Node Ids
2% sigma_b
2% sigma

[<J<J<]

Displacement
Magnitude
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COPSS-Polarization, Step 6

@ ParaView File Edit View Sources Filters Tools Catalyst Macros Help = L B = (O Jiang Xikai Q =
‘e0 @ i ParaView 5.4.0-RC2 64-bit

& B8 »c
T
E 9 0 @ @ |

A > 0> S mmeo 0 2 (maxis10)
e BXMAABKULES D2 BOGG

L %2

Q6 Pipeline Browser Layout #1 x +
] A —
B builtin: & Eleme RenderView1 @O H @ o
@ I out.e-s.00* @ Title

() vtkBlockColors

(Zielocail=id  Information
o @ Properties.

Apply Reset 3 Delete ?

Search ... (use Esc to clear text) B

= Properties (out.e-s.00*) D @

Variables

£l Object Ids

il Global Element Ids
22 Global Node Ids
22 sigma_b

22 sigma

ASEASEASEASELS
vikBlockColors

Apply Displacements

Displacement
Magnitude
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COPSS-Polarization, Step 6

@ ParaView File Edit View Sources Filters
00 6@

& BB »c

Tools talyst Macros Hel

Fu kap
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Ll @@ = O Jiang Xikai Q i=

araView 5.4.0-RC2 64-bit

“Time: 0 0 | C/(maxis10)

~Play [
TR y XHXEdRi 28800 BEGEG
E9O0CDB®TOC %
06 Pipeline Browser +
@ buitin: %> & . @ %

@ B out.e-s.00*

RenderView1 EEE‘E‘E‘

Helelsai- 5 Information
o @ Properties

Apply Reset ¢ Delete ?

Search ... (use Esc to clear text) %23

= Properties (out.e-s.00*) @

Variables

£l Object Ids

il Global Element Ids
2% Global Node Ids
2% sigma_b

2% sigma

(< J<J<J<J<}

Apply Displacements

Displacement
Magnitude
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COPSS-Polarization, Step 6

@ Paraview [il® Edit View Sources Filters Tools Catalyst Macros Help = L B E (O Jiang Xikai Q =
— |
@ee | ® open. %80 ParaView 5.4.0-RC2 64-bit

: : Recent Fil > : L R )
2 B ¥ rearie e B SIS S~ TGS o |mexs )
: - !

N it - e BN AARZC D2 BCEGG
@ ﬁ 7 Save Data... %8s | 2 o A 08 ;

>k
~1 @ Save Screenshot... 3
00 [ Layout 1 x|
i ~<  Export Scene... ) ) )
B builtin: @ my : 2 & A4 22 1R RenderViewl |m 8|0/ 0|0
@ B out.e-s.08 & Save Animation...

Save Geometry...

Load Window Layout...
Save Window Layout...

& Connect...
% Disconnect

Properties Information
o @ Properties

Apply Reset ¥ Delete

-

Search ... (use Esc to clear text) 5&3

= Properties (out.e-s.00*) BB

Variables

ffl Object Ids

il Global Element Ids
2% Global Node Ids
2% sigma_b

2% sigma

(<R J<J<J<

Apply Displacements

Displacement
Magnitude
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COPSS-Polarization, Step 6

@ ParaView File Edit View Sources Filters Tools Catalyst Macros Help
XK ParaView 5.4.0-RC2 64-bit |

2@ BE v FaIAD>DDM S mmeo 0 maxis 10

H W 5 R (e osemer cosmee o K elo B MU R BCEG
R R ' ® ® GO %

o @ Pipeline Browser
T
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|

@ I out.e-s.00*
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= ] B = (O Jiang Xikai Q =

<>

O Layout #1 € +
RenderViewl 0 H O @ @

® e M Save Animation Options

Search ... (use Esc to clear text)

Size and Scaling
Image Resolution 1075
Coloring

Override Color

elbri No change

~ Transparent Background

Properties Information

o @ Properties

Apply Reset 3 Delete ?

Search ... (use Esc to clear text) é{;’ﬁ?

= Properties (out.e-s.00*) B ®

Variables

£l Object Ids

il Global Element Ids
2% Global Node Ids
2% sigma_b

2% sigma

ASEESEASEENEIN]

Apply Displacements

Displacement
Magnitude
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COPSS-Polarization, Step 6

@ ParaView File FEdit View Sources Filters Tools Catalyst Macros Help

r

b

= L] B = O Jiang, Xikai Q

ParaView 5.4.0-RC2 64-bit

QA D> I>DI B rmeo

\0 ' C (maxis 10)

B R S o s : TN o GU- P <5 g0 P 4
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ﬁ builtin:

@ B out.e-s.00*
Ml Save Animation Options

Search ... (use Esc to clear text)

Size and Scaling

Image Resolution 1075

Coloring
Override Colo|
Palette
Black Background
TranspaentE  pefauit Background
Properties Information Gradient Background
Q06 Properties Gray Background
Print Background
Apply Reset ¢ Delete ? White Background
Search ... (use Esc to clear text) Q,?,Lf
X Cancel
= Properties (out.e-s.00*) B B
Variables
v il Object Ids
v ffl Global Element Ids
v 2% Global Node Ids
v 2% sigma_b
v 2% sigma

Apply Displacements

Displacement
Magnitude

G BCE&G

RenderViewl M B O & @
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COPSS-Polarization, Step 6

@ ParaView File Edit View

Sources

Filters Tools Catalyst Macros Help

7 = ] @@ = (O Jiang Xikai Q =

r

ParaView 5.4.0-RC2 64-bit
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Pipeline Browser
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n

@ I out.e-s.00*

Properties Information
o @ Properties
Apply Reset ¥ Delete

Search ... (use Esc to clear text)

= Properties (out.e-s.00*)

Variables

il Object Ids

il Global Element Ids
22 Global Node Ids
22 sigma_b

22 sigma

<

v
v
v
v

Apply Displacements

Displacement
Magnitude
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0l % @ & %

O Layout#1 €  +

RenderViewl M B O ® @

Ml Save Animation

Look in:

g ©
<

| Home

[ Macintosh HD | tmp

Filename
[0 Volumes
" Desktop | var
Documents usr
Downloads Users

Date Modified
7/18/17 6:58 PM
6/1/17 12:28 PM
7/12/17 3:33 PM
6/1/17 12:22 PM
7/18/17 10:03 PM
6/1/17 12:18 PM
6/1/17 12:21 PM
6/1/17 12:22 PM

v Type
Folder
Folder
Folder
Folder
Folder
System Folder
sbin Folder

[ private Folder

Examples

Servers

[ xikai 0OS X Install Data

[ cube - Folder

Folder
Folder

5/25/17 2:59 PM
3_spheres opt 12/23/15 8:09 AM

2_spheres Network

7/18/17 7:05 PM

| mesh

polarizableMovie

peiv/ AVl files (*.avi) Cancel
Ogg/Theora files (*.ogv)
PNG images (*.png)

PSusggges (*.jpg)
TIFF images ==
BMP images (*.bmp)
PPM images (*.ppm)
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Outline

=|_aunch the code

* Run a few examples

= Data visualization using Paraview
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Launch the code on Midway

* SSH to Midway

* Make a copy of COPSS-Hydrodynamics-Public codes

$ cp —r /project2/miccom-school/copss/copss-hydrodynamics-public ~/
* Compile the code

$ cd ~/copss-hydrodynamics-public/src/

$ bash compile.sh (takes about a minute)
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Run an example

* Go to example folder

$ cd ~/copss-hydrodynamics-public/examples/general_point_particle/polymer_chain

$ls

» Take a look at the job submission file

$ vi rcc_sbatch.sh

* Submit a job using sbatch

$ sbatch rcc_sbatch.sh

(takes around 20 seconds)
* Take a look at output file

$ vi copss_demo

* Plot mean square displacement

$ module load python/2.7
$ python msd_plot.py 5 M'CCOM




Data visualization

* Make a copy of the data to local laptop (open a new terminal tab)

$ scp -r midway.rcc.uchicago.edu: ~/copss_hydrodynamics_public/
examples/general_point_particle/polymer_chain ~/Desktop

* Take a look msd plot
(Meaning MSD usually takes long simulation time)

* Visualize polymer and fluid using Paraview

Follow me :)
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Data Visualization using Paraview

A
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Thanks for your attention.

Q&A.

Safe Travels.
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