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OpenMM
Project Overview
Description: Project
Downloads crnMH Ba hhnr'lf Lead
which provides tools
Documents for modern malecular m
modeling simulation.
—_— Az a !ibr.:!;_t_ry & can ba
Publications hocked into any code,
allowing that code to
News do molecular
modeling with Vijay Pande
Advanced minimal extra coding. Contact
Moreover, OpenMM
Downloads & has a strong emphasis
Source Code on hardware
acceberation, thus
OpanMM providing not just a
OpenMM-Arcelemated consistent AP, but Pster Eastman
GROMACS much greater Caontact
e performance than
‘OpenMM and AMBER what one could get from just about any other code available.
Solvent Modal -
DbcChsa AVATLABILITY: See the download section for our latest preview
ralease. A rmadmap of future releases can be found on the Wiki.
This project uses MAILING LIST: Sign up for the OpenMM-news mailing list to
Simitic's Silh-"-m receive updates about the project. (Click on Advanced -> Malling Mark Friedrchs
code repository, but Lists) Contact
has restricted access to Show All Leads’
project members. NEED HELP? Check out the discussion forums under Advanced -> s _ 4
Public Farums and the matsrial from our warkshoos undar Driving Biological
MNews Downloads. If you're new to molecular dynamics, check out the Wiki Problems
and OpenMM Zephyr, This project is part of
OpenMM 2.0 Enables
: Myosin Dynamics
m%w CITING OPENMM: Any work that uses OpenMM should cite the , )
E—— papers listed on the Publications page. Protein Folding
MNew Protein Folding RNA Folding
o Purpose/ Synopsis: The funcionality of OpenMM will {eventually]
include everything that one would need to run modern molecular
simulation. Related Projects
OgenMM Zephyr
Audience: Computational researchers interested in malecular Mormal Mode Langevin
simulations OpenMM Extension

Long Term Goals and Related Uses: While Molecular Dynamics s Amber/Sander plus OpenkM
nat new, the key advance here is the hardware acceleration (which  PyOpanMM

has been extremaly limited in acceptance due to the challanges

involved) and the extensibility (allowing for rapid prototyping and

development of new MD methads).

The functienality of OpenMM will {eventually) incdlude everything
that one would need to have to run modern molecular simulation,
including

- Usa of modern force falds (CHARMM, AMBER, OPLS, GROMOS,
GROMACS, AMOEBA)
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ppOpen-AT Extension: Loop Splitting

loat$ install LoopSplit region start
loat$ name MyFDMkernel

DOK=I,NZ
DO = I,NY
DO I = I,NX

RL(I) = LAM (I,},K)
RM(l) =RIG (1,),K)
RM2(I) = RM(I) + RM(l)
RMAXY(I) = 4.0/(1.0/RIG(l,},K) + 1.0/RIG(I*+1,},K) + 1.0/RIG(I,J+I,K) + [.O/RIG(I+1,J+1,K))
RMAXZ(l) = 4.0/(1.0/RIG(l,},K) + 1.0/RIG(I+1,},K) + I.0/RIG(l,J,K+I) + 1.0/RIG(I+1,},K+1))
RMAYZ(l) = 4.0/(1.0/RIG(l,),K) + 1.0/RIG(L,J+1,K) + I.0/RIG(l,),K+I) + 1.0/RIG(l,J+1,K+1I))
loat$ SplitPoint
RLTHETA(I) = (DXVX(1,),K)+DYVY(l,},K)+DZVZ(l,},K))*RL(I)
QG(l) = ABSX(I)*ABSY (J)*ABSZ(K)*Q(l,},K)
loat$ SplitPoint
SXX (1,J,K) = ( SXX (1J,K) + (RLTHETA(I) + RM2(1)*DXVX(L,},K))*DT )*QG(I)
SYY (1),K) = (SYY (1,J,K) + (RLTHETA(l) + RM2(I)*DYVY(1,),K))*DT )*QG(l)
SZ7Z (1,),K) = (SZZ (1,J,K) + (RLTHETA(l) + RM2(1)*DZVZ(1,},K))*DT )*QG(I)
loat$ SplitPoint
SXY (1),K) = ( SXY (1,),K) + (RMAXY(I)*(DXVY(l,),K)+DYVX(L),K)))*DT )*QG(l)
SXZ (1,),K) = ( SXZ (1,J,K) + (RMAXZ(1)*(DXVZ(l,),K)+DZVX(l,),K)))*DT )*QG(l)
SYZ (I),K) = (SYZ (I,),K) + (RMAYZ()*(DYVZ(l,),K)+DZVY(l,},K)))*DT )*QG(I)
END DO
END DO
END DO

loat$ install LoopSplit region end




ppOpen-ATl Extension: Loop Fusion

loat$ install LoopFusion region start
loat$ name MyFDMkernel

DOK = 1,NZ
DO J = I,NY
DO | = I,NX

RL(I) = LAM (1,},K)
RM(I) = RIG (I,},K)
RM2(1) = RM(l) + RM(l)
RMAXY(I) = 4.0/(1.0/RIG(1),K) + LO/RIG(I+1,J,K) + LO/RIG(LJ+1,K) + L.O/RIG(I+1,J+1,K))
RMAXZ(1) = 4.0/(1.0/RIG(L),K) + L.O/RIG(I+1,J,K) + LO/RIG(LJ,K+1) + 1.O/RIG(I+1,},K+1))
RMAYZ(1) = 4.0/(1.0/RIG(L,J,K) + I.O/RIG(L,J+1,K) + LO/RIG(LJ,K+1) + .O/RIG(L)+1,K+1))
RLTHETA(l) = (DXVX(1,),K)+DYVY(1,},K)+DZVZ(L,},K))*RL(I)
QG(l) = ABSX(I)*ABSY())*ABSZ (K)*Q(l,},K)
SXX (IJ,K) = ( SXX (1J,K) + (RLTHETA(l) + RM2()*DXVX(1,},K))*DT )*QG(l)
SYY (1),K) = (SYY (IJ,K) + (RLTHETA(I) + RM2(I)*DYVY(l,),K))*DT }*QG(l)
SZZ (1),K) = (SZZ (I,K) + (RLTHETA(l) + RM2(*DZVZ(1,},K))*DT )*QG(l)
SXY (IL,K) = (SXY (1J,K) + (RMAXY (Iy*(DXVY(LJ,K)+DYVX(L,J,K)))*DT *QG(l)
SXZ (1),K) = (SXZ (IL,K) + (RMAXZ(Iy*(DXVZ(L,},K)+DZVX(1,},K))*DT }*QG(l)
SYZ (1),K) = (SYZ (1),K) + (RMAYZ(I)*(DYVZ(LJ,K)+DZVY(L,},K)))*DT }*QG(l)
END DO
END DO
END DO

loat$ install LoopFusion region end




loat$ install LoopFusionSplit region start
loat$ name MyFDMkernel

DOK = I,NZ
DO = I,NY
DO | = I,NX

RL(I) =LAM (1,),K)
RM(l) =RIG (1,},K)
RM2(I) = RM(l) + RM(I)
RMAXY(l) = 4.0/(1.0/RIG(l,},K) + 1.0/RIG(I+1,),K) + [.O/RIG(LJ+1,K) + 1.0/RIG(I+1,J+1,K))
RMAXZ(I) = 4.0/(1.0/RIG(l,},K) + [.O/RIG(I1+1,,,K) + 1.O/RIG(L,J,K+1) + [.O/RIG(I+1,},K+1))
RMAYZ(I) = 4.0/(1.0/RIG(l,},K) + 1.0/RIG(l,J+1,K) + 1.O/RIG(L,J,K+1) + [.O/RIG(l,J+1,K+1))
loat$ SplitPoint
RLTHETA(l) = (DXVX(l,),K)+DYVY(l,J,K)+DZVZ(l,},K))*RL(l)
QG(l) = ABSX(I)*ABSY (J)*ABSZ(K)*Q(l,,K)
loat$ SplitPoint
SXX (1J,K) = ( SXX (1,J,K) + (RLTHETA(l) + RM2(I)*DXVX(1,J,K))*DT )*QG(l)
SYY (1),K) = (SYY (I,J,K) + (RLTHETA(I) + RM2(1)*DYVY(1,),K))*DT )*QG(l)
SZZ (1,),K) = (SZZ (1),K) + (RLTHETA(l) + RM2(1)*DZVZ(1,},K))*DT )*QG(l)
loat$ SplitPoint
SXY (1),K) = ( SXY (1,J,K) + (RMAXY()*(DXVY(l,,K)+DYVX(l,),K)))*DT )*QG(l)
SXZ (1,J,K) = (SXZ (1,J,K) + (RMAXZ(I)*(DXVZ(l,),K)+DZVX(l,),K)))*DT )*QG(l)
SYZ (1J,K) = (SYZ (1,K) + (RMAYZ(1)*(DYVZ(L,},K)+DZVY(l,},K)))*DT )*QG(l)
END DO
END DO
END DO
loat$ install LoopFusion Split region end
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