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1 Amber20 [TDIVT

Amber20 [EhY) ZA V=T REZED T IL—THHERET 59 FIHHFEIaL— 30Ty
SLDINYT—ITY,

Amber20 ZFERAT SICIEARTE DR TS M o AZHHARETYT, ZHORBITLT URL
EISBTEL,

http://ambermd.org/License Amber20.pdf

Amber20 M/ r—oF ambermd.org DY A A A—KRLTAFLET . /A\V Y
—CDAFHEFITODVDTIFENFICHRBITELY EA—ILETERANBEETEITDT. %
BT,

Amber ORFMTH S Amber20 DA VX b—ILEF B, AmberTools D/8y 75— hiihs
BETY, TZT, 2021 FE 4 AI2))—RE Ntz AmberTools21 $EhHhETA VA R—ILELT
HYEFT, AmberTools2] [£ ambermd.org DH A FDTEE URL TA—H—1FHREZEHKT S
L CHEREFRTLIENTEET,

hitp://ambermd.org/GetAmber.php#ambertools

AIZaT7I)LIE Amber20 DA VA F—ILBEBEES I TDETAHEEFCEARALET,
Amber20 O FHIZ DLV Tl Amber20 DAY 1 + ( http://ambermd.org/index.php ) %
AW
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2 Amber20 41 VX F—ILEIE

Amber20 & AmberTools21 (U TFTT 4 LY FJIZA VA F—ILELTWET,

N — T4LY K
Amber20 /usr/local/Amber20
AmberTools21 /usr/local/2Amber20/AmberTools

Amber20 & AmberTools2] [EY—XaA— FTERHINTWLET, Amber20 D1 X k—JL
DEBIEUTORRREZFEALTCEIL FZEToTVET,

ZFD=6, AXEIZTHIHL TS Amber20 DEEIX. L TORRBREDZRENEIICH -
TWARENHYFET,

nNyr—o T4LO LY
Intel C/C++/Fortran
Classic Compiler /opt/intel/oneapi/compiler/2021.2.0
Version 2021.2.0
Intel MPI Version 2021.2.0 /opt/intel/oneapi/mpi/2021.2.0
CUDA 11.41 /usr/local/cuda-11.4

FAEEDERLEZY—XAFBDTAZL )7L MPLIEFITETL, AKX T X FOEEICH
ENENEZEHELEL

Amber20 NIFFERE & Environment Module EMEIEN BIRBETELI—T 14 ) T4 (module
av U R) #ZAVTHITVET., Amber20 HOEC 2 —ILEE T 74 )L (Environment Module
FEREIT7M4I) (£, Amber20 ERBFIZA VA —ILEhTHYET, BMEEZEORICFERL
TR BLUVZDETHERICDWTIL. /opt/hpcs/app doc LLFIZPDF XEAHY FI
DT, FEXEZHERCIZIL,

Environment Module Z B = Amber20 MEREAEIZDLNTIX., 4.1 HiZSHBEE0,

I GPU M #
2 CPU hf : Amber20p12-AmberTools21p12-Intelone AP1202120-IMPI202120-20220228.pdf
GPU h: Amber20p12-AmberTools21p12-Intelone API202120-IMPI202120-CUDA 14-20220405.pdf
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3 Amber20a<v> K

Amber20 @< 2 FIZDWWTIE Amber20 X4 FOUTURLIZYR =27 ILBHYFETD
T, FLLEZEELEH5TET I,
http://ambermd.org/doc12/Amber21.pdf
UTIREICFERT IO FE, ZDEHRBEIZDONT Amber20 254 F&EYViIRELI=E£DTY,

- sander

(part of AmberTools) is the basic energy minimizer and molecular dynamics program.
This program relaxes the structure by iteratively moving the atoms down the energy
gradient until a sufficiently low average gradient is obtained. The molecular dynamics
portion generates configurations of the system by integrating Newtonian equations of
motion. MD will sample more configurational space than minimization, and will allow
the structure to cross over small potential energy barriers. Configurations may be
saved at regular intervals during the simulation for later analysis, and basic free energy
calculations using thermodynamic integration may be performed. More elaborate
conformational searching and modeling MD studies can also be carried out using the
sander module. This allows a variety of constraints to be added to the basic force field,
and has been designed especially for the types of calculations involved in NMR, Xray
or cryo-EM structure refinement.

* pmemd
(part of Amber) is a version of sander that is optimized for speed and for parallel
scaling; the pmemd.cuda variant runs on GPUs. The name stands for “Particle Mesh
Ewald Molecular Dynamics,” but this code can now also carry out generalized Born
simulations. The input and output have only a few changes from sander.

- nab
Stands for Nucleic Acid Builder. NAB is really a compiler that provides a convenient
molecular programming language loosely based on C.

- xleap
A script that calls xaLeap with specific setup command-line arguments.
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- antechamber
antechamber is the main program to develop force fields for small organic molecules
(e.g., drugs, modified amino acids) using a version of the general Amber force field
(GAFF). These can be used directly in LEaP, or can serve as a starting point for further
parameter development.

- cpptraj
cpptraj is the main trajectory analysis utility (written in C++) for carrying out
superpositions, extractions of coordinates, calculation of bond/angle/dihedral values,
atomic positional fluctuations, correlation functions, analysis of hydrogen bonds, etc.

- MMPBSA.py
MMPBSA.py is a python script that automates energy analysis of snapshots from a
molecular dynamics simulation using ideas generated from continuum solvent models.
(There is also an older perl script, called mm_pbsa.pl, that has similar functionality.)
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4 Amber20 E174I

4.1 Amber20 OBIBHTEHE

Amber20 AEV a—ILERT 7 M ILIE. UTOHEFRICENMMTUVET,

/home/ .common/modulefiles/oneAPI/2021.2.0/amber20/AmberTools21pl2
RESREAEREZUTICRELEY,

(1) FATESDED2—I/ILO—EXRT : module avail

module avail AV Y FlEmodule load ARV FCHEHTESZEV21—ILO—EZRXRRLET,
BRI LGETHZERIZRELET,

$ module, . avail

—————————— /home/ .common/modulefiles/oneAPI/2021.2.0 ——-————————-
amber20/AmberTools21pl2

—————————————— /opt/intel/oneapi/modulefiles-HPCS ---------------
advisor/2021.2.0 compiler-rt32/2021.2.0 debugger/10.1.1

-~ (TRB) ..

FXFETRLI=AEY. amber20/AmberTools21pl2 EWSED a—)ILANERAIREICHE > TULVE
9,

(2) EDa2a—ILDEE/EME : module load /module unload
EDa—ILEEMZFT 57 FlEmodule load TY, RITHZEIE. av2 FFnr T rzEn

T. "module load EYa—J)LZ" T,
Amber20 REC1—LZANET S5, BERMGOT Y FEIREBYFET,

# module _,load, AmberTools21lpl2

2, AELEEDA—ILEZEMIET 5372 Kl module unload T3, ETAHEIE. O~
RV F RIBLT, "module unload EPa—JLE" TI,

Copyright © HPC SYSTEMS Inc. All Rights Reserved. 6



Amber20 A —H—<=a 7L

AL Amber20 RED 2 —IILEZEMLT HHE. ERMNGIT Y FEREBYFET,

# module, ,unload, ,AmberTools21pl2

module unload l&. AL LTz Amber20 BE D 2 —ILIZK BIRIBERTEN. HOEXRICESE
FRIFTERICERALET, HPIEL- Amber20 BEY 2 —ILICK BIRIRHRTEN., BHICEFXELR
XL TULWARWMESIZIE, BEICERAT S REE>IHY FHA,

EEIZAMber20 AE D 1A —ILEZHRARAD=ESISNZDWNWTIE, LT TiRBAT 5 module 1ist 3
Y FNTCHETETET,

(3) Environment Module TE#IZHE>TWAED 2 —ILOXRR : module list

IR7E Environment Module TEZNZH > TWAES 21— ILO—E %KX TT ST FlE module
list T9, EfRMGa<v Y FERIZRLET,

# module, list

Amber20 DERENEMICHE->TWBIHEE. UTOL 52, Amber20 DIEBENRTINET,

# module _ list

Currently Loaded Modulefiles:
1) tbb/2021.2.0 4) compiler/2021.2.0 7) amber20/AmberTools21pl2
2) debugger/10.1.1 5) mkl1/2021.2.0
3) compiler-rt/2021.2.0 6) mpi/2021.2.0

FRXFTRLIZAY., amber20/AmberTools21pl2 MEIIZHE->TLVET,
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(4) A—H—>z)LB5 A UBIC Amber20 BE D a— L BEMICEMET A%

BERRBIZEWNT, 2—Y—045 4 VEIZ, BEIMIZ Amber20 BEL 2 —ILOEMEEITLV =
MBS . A—HF—D T IILBESRF I 74/ IZmodule load AT REBRETHIVENHY T,
BARMBBERNRIIUTOLSIZHY FT,

o bash ZHFELDIHFE
R—LT 4L YD .bashrc OFREBITICUTDEBIEFITLET,

o tcsh ZHFELDHE
R—LTA4 LY FJD .cshrc OEBITICUTOEBEZITLET,

# ————————————— FEEDIRAV D e
# module, , load,  AmberTools21lpl2

Amber20 HE D a—ILOBEMEIMDT TV 75— a VICEREBERIEFT L5375 — A B HFEW
LEIDT, OJA4 VEOY TIVREIZE T 5BBEMEICOVTIE, ARHRHOEZEIC+NIE
LEETHITSLS3BBLLELET,
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4.2 ') 7I)(1CPU a7)DETH

LIFE. Amber20 OBERED 5 5. sander. pmemd DN/ F 1) (AT KR) [Z2DWT, EITHEZE
HEALET,

Amber20 DT = a7 ILIZERH N TS sander ZETEHOA T 3 VIELUTOREY T,
DA T3 E pmemd THREERY FT,

sander [-help] [-0] [-A] -1 mdin -o mdout -p prmtop -c inpcrd -r restrt
-ref refc -mtmd mtmd -x mdcrd -y inptraj -v mdvel -frc mdfrc -e mden

—-inf mdinfo -radii radii -cpin cpin -cpout cpout -cprestrt cprestrt

—-celn ceiln —-ceout ceout -cerestrt cerestrt -evbin evbin -suffix suffix
BAEMGETHIFIUTOLSIICHEY FT,

sander D E{THI

$ sander,,-0_,-i_mdin_,-o_mdout, , -p_ prmtop. . -c._ inpcrd,_, -r _,restrt

pmemd D ZE1T41

$ pmemd,,-O_,-1,,mdin_,-o_mdout _,-p_prmtop.,-c._, inpcrd, ,-r_,restrt

LROETHTOF T avOEREIUTELY FT,

-0 HAT7MILEETLEE

--i sander @A T a ERBRBRLIZAAT 7AILBEERE, ETHITIE "mdin”
-0 AT FAINBZEIEE, ETHITIE. "mdout”

s p NSGA—=A— b+ RAD—DA Ty b T 7AINBEFRTE. EITHITIE "prmtop”
- —cHHIBEDA VT P77 A INEERTE, BTHITIE "inpcrd”

- -r R, REFORKRHEHKROHE NI 7AMILEBEIETE. EITHITIE "restrt”

sander, pmemd UNDIAT Y FOFERAEL, KXEIZEWTHEHRZIT > TLVEL sander.,
pmemnd DEITA T a VICET ZEMIERIE. Amber20 DAKXTZaT7ILESEIFESN,
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4 .3 MPI 35 D EFTHI

EITIT7AIIZ .MPTI DILRFINH DL DIE MPI TOHFIEITARIBETT o —np LUEIZHF
HERELET, UTIFX16CPUITTOHITY . MPI LS THORTEHDOA T aviFLUT7IL
ERERTY,

LT OERITHANIBEREZL H AMBEREOME [, Amber20 A £ ¥ 2 — L
amber20/AmberTools21pl2 #EHHIE (module load) §HZELIZKHDTHESINET,

sander.MPI DETHI

$ mpirun,,-np._,16_,$AMBERHOME /bin/sander.MPI ,-O,_,-i_,mdin,,-o_,mdout.,-p._,prmtop

.,—C_,inpcrd -r ,restrt

pmemd .MPI DE{TH

$ mpirun,,-np._,16._,$AMBERHOME /bin/pmemd.MPI, ,-O_,-1i,,mdin,_,-o._ mdout, ,-p._,prmtop.,

-c_, inpcrd,_,-r ,restrt

X% mpirun UBOEFT I 7AIIEHES/ XA TEET S2LENHYET, ET 771408 H5
T4 LY FJIZIRADBBE->TWTHRETT,
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4 .4 GPU /N1 F') DEFTH ( GPU kfi/ N1 F V) RERKEDH )

Amber20 [Zl&, GPU Z5tE a7 L LTHERT S ENTELHENTEELET,
ZDGPUTEHEZTOINAFTUILCPURMNA T EIFELGDELFID., BlNAF ) ERYFET,
Ff=. GPU NAFVIFFHETESEHE RELTWSEHE) NEELTWET, Z01=&H. CPU
fR/SA TV TEITTEDZIRTDA Ty MHEETEDIDITTEHY A FHICOVTIER
XYZaT7ILESEBIEZSL,

Amber20 @ GPU /N1 F X, BIERENEL DL 2BEBONAFTIUNFELET,
LITDERIE Amber20 AXT a2 7ILhoDirR LT YT,

- SPFP - (Default) Use a combination of single precision for calculation and fixed precision
for accumulation. This approach is believed to provide the optimum tradeoff between
accuracy and peformance and hence at the time of release is the default model invoked
when using the executable pmemd.cuda.

- DPFP - Use double precision (and double precision equivalent fixed precision) for the
entire calculation. This provides for careful regression testing against the CPU code. It
makes no additional approximations above and beyond the CPU implementation and
would be the model of choice if performance was not a consideration. On v2.0 NVIDIA
hardware (e.g. M2090) the performance is approximately half that of the SPFP model while
on v3.0 NVIDIA hardware (e.g. K10) the performance is substantially less than the SPFP
model.

GPU RN F Y DEFKH T 74 LRI, LTOREY T,

pmemd.cuda, pmemd.cuda SPFP : Serial ik SPFP ¥ pmemd /31 F+ 1),
(CD22DN\AF)FELR—-ELYFT)
pmemd.cuda DPFP : Serial kit DPFP #8E pmemd /X1 F+ 1),

pmemd.cuda_ SPFP.MPI : Parallel kit SPFP #5E pmemd /N1 F+ 1),
pmemd.cuda DPFP.MPI : Parallel fix DPFP 8 pmemd /31 F 1),

ESRDNALF U1K, 42 Hi. 43 ETHES L CPU NS FUETHOZFNREFNAD/ANAF 1L
( Serial Bk : pmemd. Parallel fii:pmemd.MPl ) Z&. BT BNAFTYRIZEET B ETE
TTEET,

Copyright © HPC SYSTEMS Inc. All Rights Reserved. 11
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5 BEADORMER

5.1 TR b Run.rxsgld 8 i FIEFDZEEEHZDULV\T

2ETHAREY . Amber20 DIEEEMEDFEZRL. FARENMAEL. 2K 7ILIZEEH L
TWA2RXTA b+ ( make test.serial & ) ZARAVLTITVWEYT, COTX K&, HMF|%. GPU
FRAODEREE, TRAMRHBIELTTR MNABHELGYETH., D55, CPU 8 HiF|TRX FE
TRFIC, TR b “rxsgld 4rep"d. WOETHHENRDOOLGWMKRIZES, EVWSEEEFHN
RETHENERINTHEYET,

CORIRBEICDODWVWTHRAEZITo=EZ A, Amberl8 D AKX TR MMERDRERR—,
http://ambermd.org/pmwiki/pmwiki.ohp/Main/Amber18Test 2T, T DIEdAH 5D Z &M
FIBAL F L1,

Amber MPI 8 thread*

239 file comparisons passed

6 file comparisons failed

*1 tests experienced an error
The tests actually halt at the rxsgld_4rep - pmemd.MPI segfaults and then hangs, forcing
you to use Cirl-C. Note sander.MPl does not have this issue. Had to run tests with

rxsgld_4rep commented out.

RESNTLHKRE, SEO Amber20 TOFRREFML T, cISHT HRAREDIA D M &
LT, "test RITERRAZAA A7 FLTHE" £VLVS . BMERRTEGES, TX FEARZEE
TEHETORENMRERSNTLET,

4@, Amber20 T BI2HT->T. 2R D Mailing List FZ#FARE LA, (Amber20 ~M)
Ty TTF—RIZEWVT, 2D rxsgld 4rep ITDWTEESNI-, WS RBRA—YRONY FE
ATLIz, ZD1=8%H. Amberi8 LRIBDHEIEAFEEL TLEL TS EHERLTLET,

LLEDIKRM G, rxsgld 4rep M 8 MiFIFFDEFEZFEEHCONTIEL, MAEEHEHL TLLBEHD
MREEHIETL., FERWOERIBLMV-LELT,
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5.2 GPURRTR FMERIZDUT

GPU IR/ FJIZDWVTH, Amber20 DX TR FEETLTHEY FIH. BIETTHESR L
TR "“rxsgld 4rep "RAI#RIC. TA M Run.neb explicit " [ZHLVT GPU4 iti5|EITHF
[CEEBEZEPNIRLELIS—TRTISIENHBALTEY FY,

CDTAKRTYTH, Eror BRERICOT I 7AILTUTDE S GHANESNTEY T,

“ gpu_neighbor_list_setup :: Small box detected, with <=2 cells in one or more
dimensions. The current GPU code has been deemed
unsafe for these situations. Please alter the
cutoff to increase the number of hash cells, make
use of the CPU code, or (if absolutely necessary)
run pmemd.cuda with the -AllowSmallBox flag. This
behavior will be corrected in a forthcoming patch.”

i, AHERPICELDORESHRBEL Y TR OIS EZRT €5,
EVWSHBTHS=H. N1 T ) OBEBERIFERET., StEBENBEICS I o> TLE ST
EOIZEELTWS EHBSNET,

BHOHMRTIE., COLIGERDEZEE., NMFTUANEET, TRAM Ty MEENH S
BENASEVWERELTHEYVET . TRA M VT Y MIHENHSHEBE  BRMGr—X E LTI,

® ZTHLZTELTAMUTY MIRYDLHY., ERICHETETLNGS

® 77D VersionUp IZKBAERERZD-H., TELZHLTRAMIBEEILHLL L1156

® TR IUTY FOFHERBENEEICREICHRERT, TRA MREDO/N\—FDz 7EHAO
EJ FErDIRE (Compiler. CompilerOption %) MEETEBRNEILLTLESBA

DESZHEINFET,
RKTFAMZIDODWTIS—DREAZFARD=H. TTXKXDODA—Y T )X FEIZTBUVT.

RAEHFITVWELEN, ZHBA Ty FZDOWTIRIFEAEFRMNEL | FHATERATSOAEE
ATLT.
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% Z T. GPU kg Amber20 [Z2LVT, Compiler Z&E. Compiler Option ®IEIE. MPI DZEE
EWS Y I LI THERBEDEEZHAFE LN, BEUALHENROSNEFLFATL,
2022/4ABRIZEWNT., FHROFTEHFHL., BMHOKRIIRFBICEWTEEIZTRA FE PASS T 5
N FY) ZERT SBHERE. CompilerOption O A EHLEIXFROM->TEY EEA,

LIED#FERICKY HREFRTIE GPU MR Amber20 IZEWVWT. ChLUEDHREFIFH LV EHIBTL.
Hfiik & LTRALTEY EY,
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&% A

A1 HPC 2 XTFLX BREWEHEL

@ Bt R—LR—  http://www.hpc.co.jp/support_index.html

HR— FREACEENELEDOSVAR T EHRLAGEREZBHELTEYEYS.
BERITFERCESLY,

HPC AT LXKk K&
T108-0022 HEE#HHBXEF 3-9-15 LOOP-X 8 R

HPC =X

'y [E%] 03-5446-5531 [H7R— k] 03-5446-5532

BBHEICK DAY R—rZHEHNA. BuEFRBZHR<AEENSEEBAD 9:30~17:30
ESETEEFT,

IR [FAX] 03-5446-5550

< [EFA—JL]) hpcs support@hpc.co.jp
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