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| - System requirements

Python: Python (version 3.7.0 or higher)

Minimum system requirements

*Processors: Any modern processor capable of running Python 3. For instance: Intel Atom® processor or Intel®
Core™ i3 processor

* Disk space for Installation:
10 MB for the package per se
typically 100MB to 1GB for Python and an integrated development environment

Disk space for simulation output:
Per run: Minimum 5kB (minimal text output). Maximum 50MB (images and full stress tensor ASCII file)

» Operating systems: Tested on Windows (7 and 10), macOS (10.11.1), and Linux (CentOS 6.1)

Software dependencies

Python package Pillow (version 5.3.0)
For graphical display of results (default): Python with Tkinter.
For image saving in jpeg format: GhostScript (version 9.19)



> Python 3.7.3 (32-bit) Setup =] [

n | .
. Install Python 3.7.3 (32-bit)
| n s a a I o n u I e I Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

Typical install time: 10 minutes ﬁ

1) Download Python v3.5 or higher, > e pleien
Preferentially 32 bit on Windows (https://www.python.org/downloads/) python

windows Add Python 3.7 to PATH [ cance |

2) Install the software according to the instructions shown - —

Programs (1)

&8 cmd I
Open

% Run as administrator

3) For window users, run “cmd” as_administrator; for MacOSX and i

[ Edit with Notepad++

b=

Scan with System Center 2012 Endpoint Protection...

Linux users, launch the Terminal application (Shell)

Pin to Start Menu
Restore previous versions

Send to

Cut

4) Install the particleShear module:

Delete

Open file location

Properties

python -m pip install particleShear 4 [ — T =T

Microsoft Windows [version 10.0.18363.1379]
(c) 2019 Microsoft Corporation. Tous droits réservés

Note: In some cases, Pillow module might not install automatically. To install manually the & cFra
Pillow module, execute the following command (for MacOSX and Linux users: “sudo” may |
be necessary):

python —-m pip install Pillow




Il - Demo
1) Run “cmd”

2) Execute Python:
python

3) Import the particleShear package

from particleShear import *

4) Execute the simulation using basic parameters:
doParticleShearSimulation (N=20)

Here, N=20 spheres are used to enhance speed of execution (20-30min). Ful?
simulation options can be found in Supplementary 2, Table S2-1. For the default
value of N=150, the simulation may take several hours.

5) The graphical interface is displayed: first the particle assembly (5), later the
output of digital rheology (6). The simulation can be interrupted at any time by

closing the graphical window.

Textual output during the simulation includes simulation details. After completion,
(automatic closure of windows 5 and 6), nominal G’ and G” should be displayed,
and for control, approximately matching G’ and G” from external force without

inertial correction.

Administrator: C:\Windows\System32\cmd.exe - python

Microsoft Windows [Uersion 6.1.76011

Copyright {(c> 2009 Microsoft Corporation. All rights reserved.

|C:\Uindows\system32>python

Python 3.7.0 <u3.7.0-1bhf%cc5093,. Jun 27 2018, B4:86:47> [MSC v.1914 32 hit d(Inte
1>]1 on win32

Tupe "help'. “"copuright'. “"credits" or "license"' for more information.

>>> from particleShear import

>>> doParticleShearSimulation (O

Simulation_interlocking_rheology: initiating ensemhle

Characteristic time constant [s] 6.360783130505084005%e-086

dt from model hefore adapation 4.585593789321715e-07

Re lative viscosity below 8.1, adapting dt_max to 5.631992236652144e—-07

dt from model after adaptaion for friction (mu= 8.81 > and amplitude <{A= B.2 )>:

1.12639844733084288e-07

Turning on enhanced central repulsion, coefficient = 1

Avoiding full height spanning particles: True

Unconstrained pre—equilibration ... N= 3008 dt = 1.1263984473304288e-07 max dt =
9.01118757864343e—07

Removing friction for initial equilibration

§ Interface: tangential=1 central=1 A=0.2 mu=0.01

D|@i2-




IV - S e I f-te st Administrator: C:\Windows\System32\cmd.exe - python -m unittest particleShearTest
Microsoft Windows [Version 6.1.76611]

Copyright <(c> 208089 Microsoft Corporation. All rights reserved.

IC \Windows\system32>python —m unittest particleShearTest
Simulation_interiocking_rheology: initiating ensembie

Characteristic time constant [s]1 9.9735570108083581%e—-06

€« ” . . dt from model hefore adapation 7.12396929288272%e-07
1) Run Cmd (Or Tel’mlnaVShe” fOr MaCOSX / LanX) Relative viscosity below B.1, adapting dt_max to 8.904961616103411e-07
dt from model after adaptaion for friction (mu= 8.81 > and amplitude (A= B.2 >:
1.7809923232206822e—087
Turning on enhanced central repulsion, coefficient = 1
2 E t th Ift t . th f ” . d ﬂuoiding fulé height slljagning particﬁeséBT:{ue 1 288992323228682 2607 a
- - nconstrained pre—-equilibration ... N= t =1. e— max dt
) Xecute the selr-test using the 1oliowing coage.: nconstrained pre-equl
Removing friction for initial equilibration

python -m unittest particleShearTest

3) Different tests are executed by the software. This might
take some minutes. Graphical interface appears in additional
pop-up windows.

Expected output

4) Current status after self-test display 2 failures out of 55
tests. To note, these 2 failures result from the implementation
of tests with a published formula that does always fully
conserve angular momentum. This formula is not used by
default in the regular simulations.

Run time: 194.943 seconds

r

3 § nterface: tangential=1 central=1 A=02 mu=001 oo  Interface: tangential=1 central=1 A=02 =001

BX Administrator: C:\Windows\System32\cmd.exe

"C:\Program Files (x86)\Pyth0n3? 32\1lib\site— package“\palt1cleShea1Te“t\t
egt _singleSphereLinear.py"' line 182, in test_peculiar_acceleration_stress_tenso

peculiar[B1[B]1 == @ and peculiar[B1[1]1 == @ and peculiar[11[B]1 == @ and pecu
liar[11[1]1 == @

AssertionError: False is not true
» (particleShearTest.test_twoSphere

Traceback (most recent call last)>:
File "C:\Program Files (x86>\Python37-32\1lib\site—packages\particleShearTest\t
est_twoSpheresCentral.py"”, line 168, in test_peculiar_acceleration_stress_tensor|

self .assertTrue(peculiar[@1[B1==0 and peculiar[Bl[11==0 and peculiar[11[B]1==
A and peculiarl[1]1[11==68>
AssertionError: False is not true

FAILED <(failures=2>

m




V — Special cases

No Graphical display

Some systems, particularly Linux servers, do not have graphical display capacity. Running the simulation
with default options will cause errors on these systems. In that case, it is mandatory to turn off graphical
display. This can be done by invoking the simulation without graphical display (plus of course other
options if desired):

doParticleShearSimulation (doDrawing=False)

Since images of the simulation are generated as snapshots of the actual graphical canvas, it is not

possible to save images of the simulation on such systems (in this case, the argument
saveOutputImages Wwill be ignored even if it is set to True).

No Ghostscript installed

The simulation can still be run, and also graphically displayed on systems without Ghostscript or with Ghostscript in
a location where Python cannot find it (incomplete system Path configuration). In this case, however, trying to save
images by passing saveOutputImages=True to doParticleShearSimulation will result in an error.
Installing Ghostscript and setting up the system path in such a way that the Python installation can find it can be
rather tricky, so we recommend saveOutputImages=True only for advance use.



VI — Trouble shooting

When trying to install Python and the particleShear simulation on different systems, we’ve had various smaller
and bigger problems. As their solution may help other users, we report them here.

1)

2)

Headless environments: These are typically Server environments (in our case, the Baobab cluster of
the University of Geneva, and the CodeOcean capsule). There are no physical graphical displays
(computer screens) in these environments, and graphical output is difficult to configure. Section V
in this guide indicates how to run the simulations without graphical display. The main readme file
of the CodeOcean capsule provides further (more sophisticated) ways of configuring file saving or
taking of virtual screenshots in such headless environments.

Windows 10: Somehow the installation of Python didn’t work out of the box for us. The following
slide provides trouble shooting instructions on Windows 10.



Windows 10: Problems with Python path confiquration

(Particular issue: When you want to open Python on the command line prompt, but instead the Microsoft Store

opens ) :

- Search for the path of the python application in the folder Explorer and copy it. This can be in many places, it
helps to look at the properties of a desktop or startup menu link.

- Run “env” from the Start menu and open “Edit the system environment variables”. Click the button “Environment

Variables” (1). In the table “User variables”, find “Path” (2) and click “Edit” (3).
- Paste the path of Python copy on a new line (4, 5). Save everything by hitting OK buttons as you go.

Computer Name Hardware Advanced System Protection Remote

You must be logged on as an Adminisirator to make most of these changes

Performance

Visual effects, processor scheduling, memory usage. and virtual memory

Settings

User Profiles
Desktop settings related to your signin

Settings

Startup and Recovery
System startup, system failure, and debugging infformation

Settings

1 Environment Variables...

oK Cancel

User variables for brefiegu

5 C:\Users\brefiegu\AppData\Local\Programs\Python\Python38-32

Variable Value

OneDrive C:\Users\brefiegu\OneDrive

OneDriveConsumer C:\Users\brefiegu\OneDrive
2Path_ C:\Users\brefiegu\AppData\Local\Programs\MiKTeX 2.%\miktex\bi...
| TEMP C:\Users\brefiegu\AppData\Local\Temp

™P C:\Users\brefiegu\AppData\Local\Temp

USEROU Patim

New... 3 Edit... Delete

System variables

Variable Value

asl.log Destination=file

ComSpec CAWINDOWS\system32\cmd.exe

DriverData C:\Windows\System32\Drivers\DriverData

FP_NO_HOST_CHECK
LM_LICENSE_FILE
NUMBER_OF_PROCESSORS
0s

NO
C:\ProgramData\Carl Zeiss\License
4
Windows NT
New... Edit... Delete
oK Cancel

Edit environment vanable

C:\Users\brefiegu\AppData\Local\Programs\MiKTeX 2.9\miktex\bin\x...

%USERPROFILE%:\AppData\Local\Microsoft\WindowsApps

Browse...

Delete

Move Up

Move Down

Edit text...

Cancel



For Windows 10 Problems with Python path confiquration
(Particular issue: When you want to open Python on the command line prompt, but instead the Microsoft Store opens

even after having carried out the instructions on the previous slide ) :

- Run “Settings”, open “Apps”, “Apps & Features” and click on “App execution aliases”.
Turn off “Programme installation application...” of Python (6). If there are several Pythons, just turn them all off.

< Settings
@ App execution aliases

Apps can declare a name used to run the app from a command prompt.
If multiple apps use the same name, choose which one to use.

Xbox Game Bar Q On

GameBarElevatedFT_Alias.exe

Microsoft Edge Q On

MicrosoftEdge.exe

Programme d'installation d'applicati... @ Off6

python.exe

Programme d'installation d'applicati... @ Off

python3.exe




