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SimTKcore

Webpage overview 
Overview of download contents
Help with installs and compiling 
examples during break



SimTKcore Webpage

Documents Link
Doxygen docs (also in download)
User guides (also in download)
Workshop slides

Wiki : tips, know issues
Bug tracking, forums 
News : announcements



















SimTKcore Downloads

Supported Platforms:
Windows XP
Mac (Intel)
Linux

Temporarily supported Platforms
Mac PPC



Debug vs. Release

Workshop can be done with either
Release is faster
Windows:  Release vs. RelWithDebInfo



Linux

Built on 32bit with gcc 4.1.2



Mac OSX (Intel)

Xcode 3.0
Add #include <typeinfo>



Windows XP and Vista

RelWithDebInfo for debugging



Temporarily Supported Platforms

PPC  needs libg2c



SimTK and VTK
Files or directories with “SimTK” in name 
developed at Stanford ( SimTKsimbody.dll)
Files or directories with “vtk” part of 
Visualization Tool Kit http://vtk.org
(vtkCommon.dll)
SimTK examples use VTK for graphics but 
SimTK does not require VTK for simulation

http://vtk.org/


Default Install Locations

Mac: /Developer/SimTK
Windows: C:/Program Files/SimTK
Linux: /usr/local/SimTK



SimTKcore Directory Structure

SimTK
core

bin
doc
examples
include
lib



Library Naming Conventions

Debug  have “_d” suffix   
SimTKsimbody_d.dll

Release and RelWithDebInfo no suffix:
SimTKsimbody.dll

Static linkable libraries have “_static”
SimTKsimbody_static_d.lib



SimTK Libraries

SimTKmolmodel Molecular modeling
SimTKsimbody_aux VTK interface
SimTKsimbody Multibody dynamics
SimTKmath Numerical methods
SimTKcommon Vector Matrix classes
SimTKcpodes ODE, DAE solvers
SimTKlapack Linear Algebra



SimTKlapack
High speed implementation of LAPACK

Threaded for number of cpu’s
Blocked algorithms for best cache reuse

Uses ATLAS to generate optimized BLAS 
FORTRAN interface can be called from 
C/C++. 
#include SimTKlapack.h
Link to SimTKlapack library



SimTKcpodes
Multistep, error controlled numerical 
integrator for multibody dynamics problems
Advances the ODE, and then performs 

coordinate projection back to the constraint 
manifold to exactly solve the DAE 
Joint project between Simbios and LLNL 
Other Integrators available in SimTK 
(verlet, Runge-Kutta)



SimTKcommon

System, Subsystem, State
Vector
Matrix 
Random ( random number generation)
Rotation, Quaternion
Event handling
PolynomialRootFinder



SimTKmath: Nonlinear Optimization



SimTKmath: Numerical Integration



FactorLU: solve linear systems
x + 2y - z = 2
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FactorQTZ: Linear Least 
Squares Solution

Underdetermined: equations < unknowns
infinite number of solutions 
find: solution with minimum |x|2 

Over determined: equations > unknowns
No solution exists
find: minimum |Ax – b|2 



SimTKmath (continued)

Differentiator: Numerical Differentiation
Eigen: Eigen values and Eigen vectors 
FactorSVD: Singular value 

decomposition



SimTKsimbody
Algorithms and data structures for modeling 
rigid mulitbody systems in internal 
coordinates.
Order(n) algorithm
Useful for internal coordinate and course 
grained molecular modeling
Also for large scale mechanical models like 
skeletons 



SimTKmolmodel

Molecular modeling layer for Simbody
Tools for modeling biological 
macromolecules such as proteins and 
nucleic acids.
Dynamics of macromolecules can be 
simulated using Simbody



Verifying Your Install

Install checkers in: core/bin 
CoreInstallCheck

“Success SimTK has been successfully 
installed”

AuxInstallCheck
Displays 2 bouncing balls and pendulum



Examples

Download 
examples
Read instructions
Compile,run



Tips for Compiling Examples

Check Wiki 
Windows: release download, MVS 
configured Release
Mac:  Upgrade Xcode tools
Linux: gcc 4.1



During Break

Help with installs
Help compiling and running examples`
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