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* Problem: Runtime configuration of simulation
parameters is often overlooked

e Results:

- Worst-case: Hard-coded parameters

- Development time spent on configuration system, not
simulation code

- Configuration systems are often adhoc, poorly-defined,
difficult to modify, clumsy to use, etc

* Example: Virtually every major computational
package has a different input file format
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* Portable C++ library

* Values are easily used in simulation code
 Parameter definitions are easy and simple
 Simple ASCII configuration file format

 Parameters are statically typed and dynamically
accessible

 Parameter types are extensible (object-oriented)
* Interactive real-time parameter adjustment

- Including simulations running remotely
» Remote collaboration of multiple researchers
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#include "ConfigSet.hh"

class ConfigSetRelax : public ConfigSet {
public:
ConfigEntryDouble timestep;
ConfigkEntryUnsignedLong max t;
ConfigEntryDouble epsilon;
ConfigSetRelax () ;

}y
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ConfigSetRelax::ConfigSetRelax () : ConfigSet () {
timestep.setName ("timestep") ;
timestep.setDesc ("Relax timestep");
timestep = 1.0;
register entry(&timestep);

max t.setName ("max t");
max t.setDesc ("Relax max timesteps");

max t = 1000000;
register entry(&max t);

epsilon.setName ("epsilon") ;
epsilon.setDesc ("Relax epsilon");
epsilon = 0.1;

register entry(&epsilon);
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class ConfigSetRunControl : public ConfigSet {
public:
ConfigEntryBool running;
ConfigEntryBool finished;
ConfigEntryBool autorestart;
ConfigSetRunControl () ;

by

class ConfigSetApplication : public ConfigSetRelax,
public ConfigSetRunControl ({
public:
ConfigEntryString input filename;
ConfigEntryString output filename;
ConfigSetApplication () ;

by
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// Declare as usual:
ConfigSetApplication config;

// Access value with operator():
double e = config.epsilon();

// For example:
for (long t = 0; t < config.max t(); t++) {
computeForces () ;
actionForces (config.timestep()) ;
1f (errorsum < config.epsilon())
break;
1f (errorHasWorsened())
config.timestep *= 0.9;
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* Floating-point and integer types
- ConfigEntryFloat, ConfigEntryDouble
— ConfigEntryInt, ConfigkEntryUnsignedInt
— ConfigEntryLong, ConfigEntryUnsignedlLong
- etc
e ConfigEntryBool for boolean choices

e ConfigEntryString for string values

e ConfigEntryChoice for enumerated types
(ie. Choose from a set of possible options)
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namespace Convergence { enum {
nothing, exit, reduce

Yoo}

ConfigEntryCholce convergence;

convergence.setName ("convergence") ;
convergence.setDesc ("Convergence action");
convergence.addChoice (Convergence: :nothing,
"nothing", "Nothing");
convergence.addChoice (Convergence: :ex1it,
"exi1t", "Exit program");
convergence.addChoice (Convergence: : reduce,
"reduce", "Reduce timestep");
convergence = Convergence: :nothing;
reglster entry(&convergence);
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* Now the convergence test becomes:

1f (errorsum < config.epsilon()) {
switch (config.convergence ()) {
case Convergence: :nothing:
break;
case Convergence::exlt program:
ex1t (0);

case Convergence::reduce timestep:
config.timestep *= 0.9;
break;
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 Simple format: plain text, line-based

<name> = <value>

* For example:

timestep = 1.5

max t = 5000

epsilon = 0.001

running = true

finished = false

autorestart = true

input fillename = 1nput.dat
output filename = output.dat
convergence = exlt program
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Twiddler: Java-based parameter GUI
S Twiddler [ [ %)

Felax timestep:

e ConfigEntryTrigger Rel timest
ela¥ max Timesieps.

allows button actions to et o
trigger simulation events

1. Q0000

fRelslelelely

0. 100000

Funning:
Finished:
AlUto-restamr:

e ConfigkntryDivider
allows grouping of

ol
o
v

parameters Input filenarne:

Ciutput filenarne:;

Comvergence action:
Tield:

Mothing _||

Yield |




apac Remote Interactivity

=" ANU

H B
s w Supercomputer

m Facility

e Twiddler is connected to simulation via ASCII
communication over pipes

output

simulation

input

e

1 input

output

twiddler

* Allows remote interactivity over network

- For example, using ssh, netcat, etc

output

simulation

input

e
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utility

network
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! input
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* Read-only parameters ¢ Multiple twiddlers

to monitor simulation connected to simulation
S e [ via multiplexer (in Python)
Felax timestep: |1 Q00000 and network

Felax max timesteps: |1O00000
Felax epsilon: (0, 100000

simulation

']

multiplexer

/AN

twiddler twiddler twiddler twiddler

Eunning:
Finished: _|
AUto-restart: &

Input filename:

Cutput filename:

Conwergence action: Mathing _||
Yield: Yield |

Error: |0.3225226
0125023

| Error improverment &) |61.558100

Error improverment:
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Eelax timestep: |1.000000
Felax max num timesteps: [LO0QO000

Eelax epsilon: |0.050000

Felax epsilon {relative): [0.050000

Felax feedback timesteps: | 10000

Interactive demonstration o

Felax output mesh frames: joutput-anim-%032 d-relax-%05d.oogl

F F Camera {Euclidean viewr) |_|F’?| Original mesh: |slabrebound-refine. oogl

Qutput mesh frames: joutput.oogl

File Edit Inspect Space Motion

Qutput mesh script: |[fdev/null

Festart timestep file: restart-timestep

[3as] Geomview 1.8.2-

Info file: finfo.txt

| Targets || External o

Max num timesteps: 2000

[1]My3tream Timestep: |1.000000
[g1] example hhyStream Sealevel spring k: [0.010000
[cO] Camera fhy & nimatar Traction force magnitude: [0.000000
SADjsnapShOt Torsion farce magnitude: (0000000
mmator Convergence epsilon: |2.050000
Clipboard
Colormap Convergence epsilon (relative): (0.010000
Cra\.rola Height epsilan: |0, 100000

Height epsilon {relativa): |0, 100000

F FFW Restar: [
Running: ]
[ax] Reuertl ™ [ao] Owerride M un:t:j_ =
Color, Show; Shading Auto restart: [
[CT] |_ [af] Faces [Das] Conatar Coumecr :esulte;nt :orce: ;
alor node Tarce:

ﬂz Eae% Edgesl E::% glrifmth Convergence action:| Stap running 4|

[Cn] Ffl| IRLENTEELS a0 field: ield |

[Ch] | [ab] BBoxes rleld Restart: Yield Restart |
Finished:

I~ [aV] Vects _1 [af] Texture

[ [av] Facing Mormals .
_i [aC] Concave ~! [aq] Tx Quality

Current timestep: (15

Surn node displacements: [22.812900

_| [al] Shade Lines )
Surn node displacements (prevy: [22.932323200

1 [aw] Line Width

MNormalize sSum node displacements {impr): [0.119353

Sum node displacements {mpr %) [0.520425

il [ah] Mormal Length [1M] Individual Minimum z: |-10.221300

Maximum z: |-0.107 100

Delta z: |10. 114200

] Delta z (%) [94.052300




