Replica-exchange
interface

REINNY=a7IJ)L

R 2012/11/06
% 2Rk 2013/02/04






B R

1

L D e eeeee e eeeeee 1
LTI (a8 3= TR 1
TV T BHEI oot 2
T T A TV ettt et e e et e et e e ete e e te e e taeeatreeaeaan 2
REIN DFIHITEE L T oottt ettt ettt ettt eata e s etae e e eareeeeaas 3
E A TR 4

T TR A T TN oo eee e ee e eeeee e e ee e ee e ees s eseseee e eeeeenes 5
REIN 780 77 IO T 7 JU ettt ettt ettt et 5
e A e N (PR UU U 6
) PR 7

REIN VEFSION 1.0 D) FE AR oottt es e es e sees e sess e sesseesseseeesesseessesens 8
REIN version 1.0 TT& %5 REMD/REUS FHA ....oiiiiieeeeee e 8
D o= = SRR 8
FIFT 2 MD 78 27T ZAZBI L Tttt 9

DAY B 5 - a5 OO 10

L7 (O RPN 10
TEHE L7 U T3 B ST TN TT 0 oo 11
VT URTHET VT U TH T U L T e 11

S i Rt S by | OO OSSOSO 12
REIN OFEITIZHIE L IR D T 7 A Tl oo 12
S T A A - TP 14

G e 14
FHME2 1 A 2T B E I D LT oottt 15
By R RN Rl (1= =X o PSR 17
S T A £ D) DA\ I/ 2= =X o SRRSO 19
FINES : REIN D U R H = RN BT ittt e et 20
FlE6 : REIN DY ZZ— FFEIT (AT v TBEFIEIE) oot 21
FNET : BT T2 BU TN FDFET it 23

e 01000 i A D 26

REIN A 27 B 7 7 A Tl oottt ettt eae e 26
Input File 2 0 /a0 e ————— 26
OUtPUL File T2 7 2/ 3 1 ettt e e e e e e e e e 27
MD Program T2 7 2/ 5 1/ it e e e e ———————— 27
Exchange Steps T 0 o/ m /et 28
Replicas B 0 3/ a e ————— 29
Machine Condition T 7 3/ 3 1 e 30

A N e Ny A N (PSRRI 31
e B 7 3 T L e e e 31
L D B s = BN 32
Y D R e BN 34

PN T EIH A U T R T T ATV ettt 35
e B 7 3 T L e e e 35
[BATCHITE 27 2/ 5 2 oottt enaans 37
[REMDITZ 27 2/ 5 2 oottt 39

RVl RU T IN=Z AU TS BT T ATV et 39

INPUT Z 7 23 2 ettt et ettt ettt et ee e s 39



OUTPUT BT 2/ 3 I ittt ettt sree e e snnee e 41

CONVERT T 3/ S 1 oo ettt ettt 42
SELECTION T 77 3/ 3 3 it ettt ettt et 42
PBOC 7 3/ 3 2 e ettt 43
PN T e Sl N A R N Iy (0O 43

VAR 2T Al S e 01010 B d U oo 45
AT FENE =T U T U R 7 7 A Tl 45
N FE T =TT U T L R T 7 A Tl ittt 45
LIS (NROT T3 s iR L oo 46
REIN D 7 T8 =F 3 = B ottt ettt ettt ettt ettt ae s 46

REIN DEIIE o 47



‘1 FC&IZ
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Alb—2avET3TATSLTY . £, V22— a3V ERDEHDY—ILE LT,
DAL= a RIZB/BONDT—ADERY—IILTHERINET,

g

REIN DAV /SAIILB LUV EEICITLUTDIRBEEHRELET,

HEFTBHVATLIE, Fujitsu AV S BEARIAVE1—32 FXIO(RT—IV 5
) B TARIRSATH#EHD PC HSREETY,

T—¥TOF % x86_64
SPARC64
ARL—TFT4V T AT L CentOS 5/ 6 64bit

HBETARIRFATEFERATESRE (RT—O VT I2HHI)

MPI Open MPI1 144 LI E
Fujitsu MPI
CITEBURT A Univa Grid Engine / Sun Grid Engine

Fuiitsu P37 BB R TLHELEUE

aIN S GNU av//43541 UL /
Intel Fortran Compiler 11 LL_E
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TS L%
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REIN

(Replica exchange interface)

REIN 7B4Y S LKRKTY,
MD A4S L%EALV- REMD SH&EZETLET,

AV TYRE LT — REIN DAV TYbT—2%#HT H=HDY—ILTT,
input_builder
INYTFE LS — REIN D30 E AT ARICHELLZ/INFRY) The

batch_builder

/T 5Y—ILTY, REIN &) REA—FETTHEIZHFH
LEY,

Sz ok)ar/\—4
remd_converter

REINMHEALEIRIILF—FSOIMNIELUVEMDTOS
SLNHEALEEEZENS SN EHREFI /AN—FLEIR K
DESOTIRN)TF7AINIZFEEDTHATEY—ILTT,

TFAILER

REIN D77 IILERIFLLTDESYTY,

TA4LIR
rein/
| —— README. md README 774 )L
|-- AUTHORS. md ERE J7M4IL
|- COPYING GPL v3.0 5/t X
|-- notes.md J)y—R/—k + avALILE
|-- manual. pdf 7=a7I)L
|-- rein_logo. pdf REIN oI
|
|-— examples/ Example
|
|-— src/ REIN 7045 5 LKRAKD)—ZXI—F
| |- lib/ SA4TSYED1—IL
| |- libmarble/ MARBLE €2 a2—)L
| |- libnamd/ NAMD HEYa1—IL
| - main/ AMUEDaA—IL
|
"— tools/ Y—JL
|-- batch_builder/ INYFE LS —
|-- converter/ kSozok)ar/\—4
|-- input_builder/ AV TYRE LT —
|- 1ib/ Y—ILEBESA4T S

“—— auto_submitter/

auto submittion script
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REIN QR FHICEELT

REIN [ZBIZ7AILICEEME SR HLFET A, GPLVIO LI EIZELE DY —YIRIHFT
9, 7045 LKND README.md £ &1 COPYING 25 B T &L,

REIN D F|FIE GPL v.3 [CELFET A, FIARDOBRERRICELTIIUTORXES
DoO—KHYArE5IHLTTFELY,

{ Naoyuki Miyashita, Suyong Re, and Yuji Sugita, in preparation (2013)
®  http://www.islim.org/islim—dl_e.html
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REIN DV /S ILEIETT,

REIN 7O455L0av/81)L

REIN 7O SLRAEDIAVINAILIE, B—SFILDSUTDESIZA DL TLEELY,

(RavEax—42, fx10 TOH)
$ tar -ztvf rein. tar. gz
$ cd rein
$ cd src

$ . /configure. sh sparc fujitsu
$ make

$Is -1

Makefile
Makefile. comp
Makefile. lib
Makefile. machine
arch
configure. sh

lib

| ibmarble

| ibnamd

main
rein_sparc_fujitsu
$ make install

$ cd ../bin

$Is

rein

&

&

R DER
AN IILDET

SREN=REIN OS5 LA
REIN % rein/bin~NA >R F—ILT B

rein/bin [C &= REIN @ binary

FEFlOFEaAE1—R KL Tld./configure.sh DEIZ. <TSYRTA—LE>. <3

VIS EIBBICIEELET .

src TALIRM)ETIZUTOL ORI T7AILDBERSNET,

Makefile. comp
Makefile. machine




BR TSR TH—LE> CQUNRLSEIFUTOHAEHLENARETT,

Compiler
Platform ifort fujitsu
08X O X
sparc X @)
x86_64 @) O

ERRUSNDIAVIAIVIREZRREMT HFZE AL, . /src/arch TALIMNETIZ,

Makefile.comp.<Platform>
Makefile.machine.<Platform> { Compiler>

EWV 2 DDTF7AIIVEERL. BEREEZH JE> T,
K computer DIHEIZ1E

$ . /configure. sh sparc k
LT 5L reink EWSEFTI7AMILPERESNET,

$ make install

FBZET. rein DINAF)IT7AILIE rein ELNIRBIT. rein/bin LLTFIZIHHIShE

ERR
O
WEY V) I= YA OV
REIN ffEDY—ILEIV/IN(ILTBHFIETT,
$ cd rein
$ cd tools
$ . /configure. sh x86_64 gfortran & #ERKMDEIR
$ make & AV IILDET
$ make install & rein/bin(Z binary & template A'3
E—éhiTo
$ cd ../bin
$ 1Is -1
batch_bui lder & EREhE=NYFELY—
input_builder &« EmEht=4 2Ty FELE—
rein_convert < EpEnht-ar/13—4
templates/ &« Y—IBERTETUTL—F

REIN 7O SLRGERBEFIC <TSYNITr— LB >ELVQAVINASEOEIRELT
configure.sh #E{TLET , K. LT DA EHEIAIEETT,

Compiler
Platform gfortran ifort

x86_64 O ©)




K computer 2 FX10 TIXZAYFIV KT Linux MEILVTWVET ,Y—ILIE7AV Ty
RV TEFITTEIATSLTTNDT,

$ ./configure.sh x86_64 gfortran

ELTIAVRI VR Linux ADETI7AIVEERLTERLTTEL,

PR

AVNAILET7PAILEDEEFIETT,

$ cd rein

$ cd src

$ make clean < REINTRJSLKREK, 774 ILDHEE
$ make distclean & binM™SREIND /NS F 1Y B KU, src LTI
$ HEFEIT7AILNETHE

$ cd ../tools

$ make clean & Y—ILDHEIT7AILDEE

$ make distclean & Y—ILDrein/binmhS>DiEE

$




‘3REIN version 1.0 D #k

REIN version 1.0 TIXULFIZRT/ISSA—RZAWNLTUAXBSYFEHE
(REMD) > 2al—3av LA 7o IS5V (REUS)V 22—
LavhTEEY,

FNEFNEHICHAESHETEZRTLTYAREMD (MREM)SSaL—avE
TIENTEET,

REIN Q4> yBEI{ERY—)L(input_builde) &3 T EBY YT 7HD /N
YF X)) ThHEE KT B Y—)L(batch builder)hidHY) . AL R IT REMD &t
EETIBDATINI7AIINEZEHERTEENTEET,

REIN DAV TR I7A IV EEEEIET HE T, E#7% REMD S EICERIELE
ERB

Version 1.0 TIENAMD ZF 7045 SLELTHRATEET  K/FXI0OHD
NAMD AL ELBEIL. yukimyatrein@gmail.com FTIEHK TS,

REIN version 1.0 TTZ% REMD/REUS it &

FER

NAMD2

m

izt

BREE (T IL—T)*

A

HE (T IL—T)*

—HEH

“EAGIL—T)*

O|0|0|0|0|0|0

ERETORRATEET . MMETOELMOER. A, —EAEEET LS
NTEET,

. BRELTIVAREMD 222 —2av a5 RELTIARBEANDGE

21 BE&#HEF1RTBICLTTSLY,

REIN ZFUL\f= REMD 2L —3 3 5K, BRI FERIT 29 FHHE
(MD)7OT S ALIZTHFEAZHELZTV. FRIDIDFHAHAFETOISLD
TH+—<VEDEZ, EE. box, MROD—IFHEGEE . BED MD DY RE2—+DE
[CHWELRAVTINI7AILEARABELTTELY,
TIHILETIE10ORTETDERFTL TV ARBRICHIGELTLNET .
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4. IHversion TIXEHD/INTA—E2FF—RKBATYTHIZEFIZKBRT HELTE
FH A

5. ETORRIZIEZFIATRaE1—22 AT LD job scheduler DEFHEZBELTH
WTTFELY, 8512, hybrid 5T EF TS5, job scheduler IZIRTFELET .

¢ FHIAVE1—FKPFXI0DFTE. 12O /—FRAT2DD RO MD [FifihE

A, (batch_builder Tl B &1AYIZ job scheduler FA®M batch file Z4ERLLE
9,)

FFATHMD FOFSLICELT

REIN version 1.0 Tl& NAMD IZ®IGLTWET , FIATHT05 S LIE MPI Tav /A
ILTWBILENHYET, B, BED MD 5T E T, mpiexec —n 8 namd2 %z & L &Rk
TARET. HIKCRETHAHEWLSETT . MD TAS S LD Source EAA—KLTa
DIV EBREWELET,

NAMD:
http://www.ks.uiuc.edu/Development/Download/download.cgi?PackageName=NAMD

x86_64 7—FTOF DI UIZPRY . mpi_comm_spawn DHEREFFHHEWETEMNTEE T, COAXFRALSE
Linux-x86_64-multicore %E D/NAFUEZDFEERFATEET 7=12L. 1 DOLTUATHATESHERD/
—FEUT 1 /—FLUTICHIBRShET,

nospawn A 732 TREIN ZaV /N )LT BES

$ cd src

$ ./configure.sh x86_64 ifort nospawn %L <& RICC Tl ./configure.sh x86_64 ifort ricc

$ make; make install

F7=. input_builder 4> batch_builder #FI AT BIHFE (X, TRED AT YD FZYIZ spawn = no ELVS5A T3
VEANTHEALTTEL, FIFADIRIZIX job scheduler D45 #Z AR L THIFAL TLZELY, Grid Engine(GE)Z
WAIEE . BEIE/—FRDa7#H% openMP DAL YR E—BEETHRALTTELY,
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L AREEREM)IZIESE B ARICE->T 1992 F(CIRIBENFELT=[1], 1999 F(Z#
H-BXRICK>THFHAFEMD)EMAAEHLEIN, LTUAKRBRS FEINFE
(REMD)[2]&LTH RSN FELS=, REMD [FEEICEHFETHD. RRWNS LTS
FED—DOTT  HERMIZELIFEBICKLEONBILET YT ILETT,

2000 FIZHA LB -FAKRIZE>T. 7YILSHUTY T EEMAEHERLTYA
R|TUITLSH T TEREUS)E, SRE REMD LA EHET=ZXRTLTUAH
ZHEMREM)BEAEINFELT=[3],

NODAHZEZEEGFEDO MD 7O4SLT, BEEDO MD 705 S LDRETELIC
REMD/MREM L 2aL— 3 % K| 95512, REIN (FRAFESINELS -,

[1] K. Hukushima and K. Nemoto J. Phys. Soc. Jpn. 65 (1996) 1604.
[2] Y. Sugita and Y. Okamoto, Chem. Phys. Lett. 314, 141-151, 1999
[3] Y. Sugita, A. Kitao and Y. Okamoto, J. Chem. Phys. 113, 6042-6051 (2000)

LTUAKB-D FENNFEERIE, INTA—EDESEHD MD 22— 3 EREFIC
ETTHT09SLTT, HBARATYTEIT MD 2EITL-&IZ. ARARY RIS ATFY)
FITHOTINGA—FETHLET . cNEFDHEREEYRLET .

LTUNZBDOZBEF OBV AIZIIHR LG ENHYET A, REIN TlX. #H-FE
ADATF )L REMD [ZH- T, BEYESED /NS A—2EH DL T A TR ETE
ET0ET,

RMEFICEHERLAENHYET . REIN DT IAILLTREREZB-BADFISFIL
REMD LEIRDRRBFIEICHE>TOET HIZIX. 4LTVHDIHEE. i BIEDORERET
[FZINTA—=R1(KB) - INTA—43 2 (F), replica 3 (¥8) — replica 4 (FR)H X HEL (3T
A). i+1 B B DX TIE replica 2 (&) - replica 3 ()N HLET (XM B), Chiig
UViRLZET,

»

3

Not Accept

Temperature

A 4
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ERTDBEIZVHRAREHENHYET . REIN DT IAILFTIILU T OHLIEIZE
BETD, ChEBERLET ., RYOBFLARTOESERLTLNET,
1TRTDIZE: 1A, 1B

2 RTDIZE: 1A 2A 1B, 2B

IXFTDIZBE: 1A 2A 3A 1B, 2B, 3B

RILIEL file_ex.d THIEISNTEY ., COMRPELEETHETHADORBMERRET S
ENTEFY,

UT NS =TUoEUTORICEERTEDELET,

H, = K(a) + V(a), V(q) = E(g) + U(a)

E@IERTUIFILIRILF— UQIEFINEhE 7o TLIRTUO¥ILTT,
Ft=. B, =1/sT,)

ST jlFLTVHBEEERL. m (FNTA—FBEE kg (FRIYIUER. T, [E m
FEEHDINSA—EDRE,

BELITVAXRBSFEHEE

BEXBRETOIR. REYRT—)TH#TVET KBEERIUTTY,
min ( exp(= A Jgtentias 1),

Apotential = (B m B n ) ( E(qJ) - E(Q.) ) .

LIVHhZRBTUILSHU TS %

HEMNLTILREDBICUTORBEREZRHNTLET,
min (exp(-A), 1),

A =A +A

potential harmonic 1

Aharmonic = B m Um(qJ) + /3 n Un(ql) - B m Um(ql) - B n Un(qJ) .

ZO version THRELTWAT7UILIHRTUIRILIEZRER 1/2k(x-x%x)? T
ERS

NBEDRHEIL exchangfop ICERBEINTOWET , COEDA—ILEFHRETSET
BARBRTUOOYIVICHIGT HENTEET,

11
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REIN 2> TEBRICLTVARBY FEAZEHEEZETLET,
D2al—avOBERUTOESYTY . HITERIVEL—2KZRWVET,

IRIK . K/FX10 Tl& flat MPI @ NAMD2 ZFB VT T &L, K/FX10 FHD namd2 DA ET
HNIE yukimyatrein@gmail.com [ZTEIETELY,

1RTBELTVARBD FENHFETE : (Flat MPI O NAMD ZRUWLVET )

DEWA-F:: D &N K

TSI TA—L JOVRI VR :x86.64/5H8E /—K: sparc
aAINS JAY kIR gfortran/EHE ./ —K: fujitsu
FETHZT—42 REIN {t@DT—% examples/inputs

- RITTE 1CEE)

LT hE 8

EFITRATYITH 10(RBRTYTH)

‘MD A4S L NAMD

-MD 7’045 .\ MPI i 51l 1 8

*MD 7845, OpenMP iifi 51| 3% 1

MD [Z. Hybrid FH® NAMD2.9 #F|FHd 5B &TY .

REIN DAV TybT—2D#EEIL. REIN FEDY—ILZFHALEFT ., ChikY. KIE
BDT—E2%#ET BT T REIN ZTO-ODBENEVES,

REIN DEITIZHEELEBZIT7AIL—F

[ZLHIZ REIN ETBFICHEBLLEDIT7AILD—EZLUTITRLETS,
T7ANBIEY—ILEFALIIGEED T I4ILEDREMETHY . EEDLZATTIEHY
FHAREDERICOVTIE. 6 Z7MILYITFLUR ~REINAVTYRT7AIL
p.26 1 FSHBL TN,

12



REIN NAMD E TR}

1

file_axis_ex.d

Bz A b

2 file_coef.d WERT—12T1) X

3 file_ex.d K INF—2) R

4 file_on.d T—4 on/off ) Ak

5 file_rank.d 29Xk

6 file_value.d INTA—Z{E) X

7 initial.inp NAMD 1> FykI74 )L

8 initial.colvar NAMD colvar 77 JL (138 5 413 FBF)
9 initial.pdb PDB 771 )L
10 initial.psf CHARMM PSF J7AJL
11 namd? NAMD 7045 L
12 par_all27 prot_lipid. prm CHARMM /NS A—2T74)L
13 rein REIN 7045 L
14 rein.inp REIN 1> TyhI74IL
15 rep.1/ LFUh1F4L08)
16 /rep. 1. 0. coor NAMD restart coordinate Z7AJL
17 /rep.1.0. vel NAMD restart velocity 774 JL
18 /rep.1.0. xsc NAMD restart extended system 774 JL
19 rep.2~rep.8 LF)Ah2~8F4LIK)

13



FIE:

27140 &

WELRTOTSLBEUVT R EETALIMN) IO —LET . CCTHERET ALY
D LHTZE test/ELFET,

$ mkdir test ; cd test

$ cp -r <REIN_dir>/rein/bin/* . & REIN & tools aE—

$ cp <NAMD_dir>/namd2 . & NAMD o E—

$ cp <REIN_dir>/rein/examples/inputs/* . CAVTIYRITFPAILD
aF—

2%

REIN 704 5L, NAMD2, V—IILE L UVTUTL—rTsL Ik (templates/) X, T—
AEELAIEICERELTTSELY,
BBELEEZEEITAEADHREAEZICODVTIEI6.I7AILYIFLUR - AV TYRE
IWE—A2TYRT7ALIL - MD €523 p3412SBLTLEELY, . NAMD 04
S LI REIN #ET9HREBELEA—DRETAV/AMILEINTVWEIRELHYET,

TUTL—hT4LIR) (templates) &, BE X TATSLERUNRICERET 2HE
NHYET, TOTSLEFRDTALIMNICEET HHEIL. ELF—TOT S AIC
NAEBETILERHYET, FMIZCDOVTIE. 6. 77/ILYTFZLUR-AV T Yk
ELE—A TR I7AIL-HiEEI 3y p3112SBLTESLY,

ATIRTFAILIZ . BED MD 22— avIThERAVTYRI7LILE. MD
F1ERTIHETHEONBIREI—FI7AILEETT,

ERIZCREINZRW=Z2RTL IO IaL—arFT5BIZIE. FRIICUT
DHEHBEITOTTELY,

HiED#HE (PDB, £L<IE CRD)

rROS—T74 )L D 4E B (psfgen, molx 7 &)

Minimization (MD 7\« —<> TH[HE)

REIN TERTHMD JOJSLT, FEILHE (COE. YRF—rI7/ILEH
)

Howon =

VEABE T 7ML A L initialpdb, FRAS—TJ 74 )L (X initial.psf, Y RE—F I 74 )L
£ & initial XXX EWVSTERIZT HEFE{EIC REMD 51 EZEHLIENTEET,

Ff- REIN TlE. 7O S LELT) DD TRITTEINTBRELLELN(TUITLSY
DTG EWSA T arAABHYET, reininp T7AILD equiv_steps THIEHIEN T
WEY,

REIN ZAAWTERDL T HERBFICEEILT HIEEIZIE

equiv_steps =1

14




FIE2:

product_steps = 0

EL. EIZ, initialinp Z7AILHF®D MD DARATYTEHZERD B set finalstep DEFHE
BATYTPWMABET, B TLTUADEEILFEZTIENTEEY,

AVTIRE T —ENYFE LT —DTIAHILMEIZ. ChoDTOS S LFIEIZEA

ST HEATHRCRESNTOET , BATORMARZATROATLaES
BLTTEL,)

ATYRE LT —DELT

AV TYRE LT —(X, REIN DEITICHEELELBDUTDI7AILEERLET,

LTVHBOVEEBE. WEHEET—4F (repx/ TALIRIUTDI7AIL)
LT ARENE—2  BHIL—IL STV ANEDT7AIL (filexd T7AIL)
*REIN /> FybT7AIL

AVTIRE N T —ZEFTTRIZHEY. HEMD TAOYVSLTUTDODAAT—ENNE
EHYFET  AEETALIMIZIZEEIZNAMD AN ELR I7A/ LA ERBINTLNET,

NAMD

1 PDBZ77A4I)L initial.pdb

2 CHARMM PSF J7AJL initial.psf

3 NAMD coordinate restart 771 JL initial.coor

4 NAMD velocity restart 771 JL initial.vel

5 NAMD extended system 771 JL initial.xsc

6 CHARMM parameter 771 JL par_all27_prot_lipid.prm
7 AVTIRENLF—ATYRT7ALIL -

AVTIRNENWNE—FBHDATINIFZFAINDToTL— U TOFIETERLET,

$ cd test
$ ./input_builder -h ctrl > ib.inp

FERRITAAEEF ST EFHEINT- ibinp T7AILDBREEXZLTEBLET ., (COHIT
FRELZTEOLERFIHYEEA.)

# control parameters in input_builder
rein_input = rein. inp # rein input file MAE]

[REMD] #L TV AT 54Ty

15




# total L 7)) A #lL num_replicas001 x num_replicas002 x &% 3,

axis001 = temperature # axis (TEMPERATURE/HARMONIC)
num_rep| icas001 =8 t1BEBOEMIZXTELTY H#
range001 =300.0 304.0 # BEEDOTRELRE

division001 = exp # (EQUIV/EXP/CYCLE) ©ZIJL—JL

# equiv: FRME, exp: I5#fEMR, cycle. AELGEEMRTRICESH®

# BT TRTGEDT, UFEFIAETIH
# ZRITREMD Z1T5FRICIEI AV FEET T,

# axis002 = harmonic # 2RFTEDIETE

# num_replicas002 =8 t 2F/BDEIZHTELTY A
# range002 =208.0 # E(CxT S TIRLERE

# division002 = equiv t 2EIL—IL (ZFRERE)

i #OZTE - NAMD @ atom selection IZHES
# distance002 ADP CR 1-1 ADP CL 1-1 # FEEEtEEDIHE

# angle002 = t AEEE

# dihedral002 = ADP NL 1-1 ADP CA 1-1 ADP CRP 1-1 ADP NR 1-1
# —EAEE

# spring_const002 =20 #NRTEE

[MD] #ZzhZhdLTIVADOMWIIKHTEFTLay

md_program = namd # md program (NAMD/MARBLE)
md_exe_Tfile = . /namd2 # md exe file

md_temperature = 300.0 # md temperature (MD D FEAREE)
md_steps = 1000 # md steps / exchange

t—EDOLT)HAZTBTITI MDRTY TH

BORTLYAXEANDEPIEDA Y ah 23,5 DRERICHEHHRICEEMIC
HELET,

system_size_x

23.4 # system size ——automatically create pme grids

system_size vy =23.2 #

system_size z =23.9 #

# pme_grid =yes # if you want to setup pme grids, (YES/[NOI)
HEEPNE )y FEZEANDBEICHEWNET,

# pme_grid_size_x =24 # pme grid size x, vy, z

#t pme_grid_size_y =24 #

# pme_grid_size_z =24 #

RIZ, AXURSAUBIBUZ ibinp #FE5 X TAUTYME LT —2RITLET,

$ ./input_builder ib. inp
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Check_Files> check files for : namd

rein . found

namd?2 . found

par_al |27 _prot_lipid. prm : found.

initial.pdb : found. L

initial.psf : found. EITICWREGI7AIL
initial.restart. coor . found. DFTYY
initial.restart. xsc . found

initial.restart. vel . found. i

Build_File_D> Build file_*.d files.
Build_Reininp> Build REIN input file
Build_Mdinp> Build MD input files. type : namd

Copy_Files> copy files for : namd

TS Ayt UNRRENBERULENET T 5L,

UTDI4T7ILBMEREINET,
AMDAVT Yk rein.inp
REIN RHFERGE file_axis_ex.d, file_ex.d, file_on.d, file_walue.d
ARA—REFICIHERIEHR | file_rank.d, file_coef.d
MD ATIRDToTL—b | initialinp
initial.colvar (ZRITDIHE)

TREIN DETICHELLEDITFAIL—E p 121D IT7A LT R THI-F=C&IZhYE
ERS

file*.d ZERLIE S RRICIE.

$ rm file *x.d

#E{TLTHSHEE input builder ZRITLTT &Y,
$ ./input_builder ib.inp

HMULERTEBAEET input_builder BAFIHEAIRETT . AT a3V DIEHRESHELT
Taby,

FIE3: NNy FELY —DES

NYFENLT—IE REN EDTEBV AT LANRAT H=HODN\FRIVTNEE
MLET .

NYFEWT—RADATINI7AILEUTDOFIETERLET,

| $ . /batch_builder -h ctrl > bb. inp

SNz bbinp Z7MILDEREEZLUTDELSY (FE)EBLET,
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# control parameters in batch_builder

rein_input = rein. inp # REIN input file name

# chain_job =yes # (YES/[NO]) It is for chain_job. For k: (NO)
[BATCH]

batchfile_name = rein. sh # batch filename

job_scheduler =K # job scheduler type ([K]/GE/RICC)
queue_name =small # queue name, k: ([SMALLI/LARGE), fx10: REGULAR.
num_threads_md =1 # number of threads in md
num_mpiproc_md =38 # # of mpi process for md
cpu_time = 01:00:00 # cpu time

num_core_cpu =8 # number of core incpu, for k=8, for fx10=16, ...
[REMD]

replica_exchange =vyes # ([YESI/NO): replica exchange / umbrella sampling
num_of_exchange_steps = 10 # number of exchange steps

queue_name (&, P3THRAD=HDF BARIRELF 1 —RBFIREL TS, SEOD
Fa—r)TFILTIE, £KT, 33 /—FFIBEREIN 7RSS L170+12X + NAMD 7R
548 TOER X8 LTYAH)ELBDT small T,

K(FX10)DESEDF B/ —FRIZLUTOFHETRFEVET,

K(FX10): £/—K% =REIN O 7OtAH(EEBERTHNIEHEIZ 1)
+ MD 7 A+t X #(hum_mpiproc_md) X &L FH#k

Frz. ATV —SMNGEDIGEIZIX, RITEICEaTHEEETIVENHYFEITHN
ZOGEDHAITHRIIUTOHELLYET , £-EE.PC USRI TIIEHER
Tl flatMPI R RV E T,

(GE): £a7# =REIN O7OAH(BFHERTHNIEEIZT)
+ MD DX Lv K #(hum_threads_.md) X MD @7 8+t X #(num_mpiproc_md)
X £2L7)h#

RIZ, AYUESAUBIHUZ bb.inp Z5 X T/NYFE LA —FETLET,

$ . /batch_builder bb. inp

sokrkskorokskokskskokokokokskskokkskorkokskskokskskorokskokokskskorkoksokokskskoksk ook skokoksk

* *
* BATCH_BUILDER: build batch script for REIN *
* *

soorksorokstokskskokokokokskskokksorkskskokskskoroksktokskskorkoksokokskskoksk ook skokoksk

output_replica_energy = replica_energy. trj
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program name = namd
initial file name = initial
1/0 file name = rep
# of total replicas = 8
first step = 1
equiv steps = 0
product steps = 10

[STEP4] build batch script file
Batch> Batch queue file: ./rein. sh
$ Is rein.sh

rein. sh

$

FIE4:

I5—AYytE—UDNRREINBZELGMEBRTET T 5E. \yFRIYTH
reinsh BNEREI . reininp ICLDERIFRHAEZTAFTNET,

M T REIN QOETEBENENELT-,

REIN O) E 1T

LUTDERETREIN D3I EX1—IZALET,

$ pjsub rein.sh
[INFO] PJM 0000 pjsub Job 1481605 submitted
$

REIN D 37# T# . STAGE.OUT/TALIRIUTIZUTDI7AILNBLNAET,
K FX10 TIEEFNFNDL TV AL tar SNFET,

i) PC 95 R4H(GE) Tl STAGE OUT/TAL IR IEER SN T . rep.1/40 rep.2/ICEET —2H RSN ET,

HAT7AIL
1 file_out_coef.d RITEROEERT—YT )R
2 file_out_rank.d EITROIUVIRE
3 replica.trj IRILF—/ZUO50TINIT7AIL
4 rep.1.tar L7TUB 1 F4LOR)D tar 741
5 rep.2. tar~rep.8. tar L7YAh2~8 T4LIK)D tar

Current TALIRJIZIZLLTDI7AILDERSNET,

HAT7AIL

5 rein.sh.01481628 CITEEH AT
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6 rein.sh.e1481628 CITJEBEIS—HATFAL

7 rein.sh. 11481628 BEHREAHT7AIL

8 rein.sh.s1481628 ART—=VV5I5—HAT7AIL

FIES5:

REIN D) R 4—FE1T

AEIDHEEN S IaL—2avERCLTVARBRTYTHIEITERTHFIETY,

$ . /batch_builder bb. inp restart & “restart”
sokotokokskkskkokkskkskokokoskskkskokokokskskskokokokskskskskokokskskskkokokskskskokokoksk sk ook *I5%FE
* *

* BATCH_BUILDER: build batch script for REIN *

* *

soorkskorokstoksksokkokokskskokksokkskokokskskoroksokokskskorkoksokokskskoksk ook skokoksk

[STEP1] Read Control Parameters for batch builder

1/0 file name = rep
# of total replicas = 8
first step = 11
equiv steps = 0

product steps = 10

[STEP4] build batch script file
Batch> Batch queue file: ./rein. sh

$

COBEICEYLTOIZAILAEHRSNA . 11 ATy TELALDY I aL—2 3y
DEF/BIEBNET,

BHINLET7AIL
1 file_coef.d WERT—12T1) X
2 file_rank.d SU9) Ak
3 rein.inp REIN 1> FYbhI74 )L
4 rein.sh INYFRHY T

Fh BIEIOYIaAL—Ya3 OHEAT7A4IL (STAGEOUT/T4 LY FURD T
7AI) M, results T4 LY FUICKEIESNET, COE., tar DEREANTTH
NET, results Ta LY FUETIZ, FABERTR Ty TBENEIVIRO T
Ta4LY MUDBERR SN, FXI2T77A4LATE— (tar DER) ShFET,

RAVE2L—2EXIOTIEZ7AILDEREENT / —FH=Y 80 T774)L X /
—F# + 1000 77 AL ERFELTWSBAIZ, tar ZMTTEET I IHENHY
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EE I

$ Is results

result0000001_0000010 < B\ nt
$ HTE D FHEHER

$ Is -1 results/result0000001_0000010
file_axis_ex.d
file_coef.d

rein. inp
rep. 1/
rep. 2/

replica. trj

$

TEETALINMIETOLT)ATALIR) (rep. 1~8) LIF I, URA—FEITDEIC
WDHERRATYTES 10BDI7AILDHIIEHINTLVET,

$ Is -1 rep.1
rep.1.10. inp
rep.1.10. out
rep. 1. 10. coor
rep.1.10. dcd
rep.1.10. vel

rep.1.10. xsc
rep.1.10. xst
rep.1.10. sh

$

BEREIN O3J&Xa—ITEELET,

$ pjsub rein.sh
[INFO] PJM 0000 pjsub Job 1481740 submitted
$

FIE6:

REIN DY RA—FRT(RTYITESHEE)

REIN ATV T HEEBEHEELT. FDARATYINSLYRE— tEEZBIHSFIETT . =
NIZLIZLIEL R T LDOEET. BH Trein AEL-BO, SHEEZOYBELI-LEIZ.
HEICHEDDPYELET HADMEETT,
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$ . /batch_builder bb. inp restart 11 &« RTYTEE
$ohkkkokkkokokkkolokkkokokkkookkkokkkokkkokokkokkkokokklokkkkokk - T “restart”

* * #1587
* BATCH_BUILDER: build batch script for REIN *
* *

sokorskskorokskokskskokoksokokskskokkskorkskskokskskorokskkoksk kool otk skskoksk ook skokoksk

[STEP1] Read Control Parameters for batch builder

1/0 file name = rep
# of total replicas = 8
first step = 11
equiv steps = 0

product steps = 10

[STEP4] build batch script file
Batch> Batch queue file: ./REIN_que.GE. rein. inp. sh

$

COEBEICEYUTDOI7AIL N results TaLOR)DBETSN. 11 Ty TEHM
LDV I alb—L a3 VERIENET,

B#HINDT7AIL
1 file_coef.d BERT—Y2J1) AL
2 file_rank.d SUDYRE
3 rein.inp REIN 1> ybhDJ74 )L
4 rein.sh INYFRHY T
5 /rep. 1. 1~10. coor NAMD coordinate 771 JL
6 /rep.1.1~10. vel NAMD velocity 774 JL
7 /rep.1.1~10. xsc NAMD extended system 771 JL
8 rep.2~rep.8 LFUh2~8F4LHK)

results TALORJLUTIZ. L TFTOHEAT—E40NEMINTWEEE IS ERTEL
REIN RTY7&EEIL.1,11,21, 31, 41 T, TNLUNDBEESEIRELE-BEIE. IS
—ERYET,

$ Is -1 results

result0000001_0000010

result0000011_0000020

result0000021_0000030

result0000031_0000040

result0000041_0000050

$

$ . /batch_builder bb. inp restart 33
skoktokokskkskkokkskkstokokoskskkskokokokskskskokokokskskskkokokskskskskokokskskskokokoksk sk ook
* *
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* BATCH_BUILDER: build batch script for REIN *
* *
soorkskoroksokokskskokokkokokskskokksokkskokokskskorokskokskskokok otk skoksk koo skokoksk

product steps = 10

ERROR: Cannot restart with REIN step number : 33
Restart_num> Batch-file restart was failed

FIE7:

FSOTHOR)ADN—2DRELT

REIN R TV T EICHFMICE DT ENSO IR T7AILE LTVABERE L
EHRAZ1DDIT7AIIZFEED ., BIREXDLS DI T+— NI EBRLTH AL
EX I

ATOTSLTOENTIE results/ ADIT7AILEENET DT, 43 . BT ORI
$ ./batch_builder ib.inp restart

& restart AR REEITLTHBLVTTELY,

TMARERGDT —REUTOEESYTT,

TR
IRILF—FSTHIRN)TPALIL ./replica.trj
EENSO IR TFAIL ./rep.1~8/rep. 1~8.1~10. dcd

FTFAVTIRNIT7AINEERLET,

$ ./rein_convert -h ctrl > rc.inp

FEXRARNITAATIF7AILINPCNY ZLUTDELSIZIHHEELET,
COFITIX, BIETDYRI—FETE 1 EBILH-TWAERELTLET,

# control parameters in remd_convert

LINPUT]

psffile = initial.psf

reffile = initial.pdb

trj_format = DCD # (DCD/MARBLE/PDB)
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directory001 = . /results/result0000001_0000010
directory002 = . /results/result0000011_0000020
directory003— = /results/result0000021 0000030

repeat001 =2

trj filename001 = rep. {rep_no}/rep. {rep_no}. {step}. dcd
energy_trj001 = replica. trj

energy_column = # column of output energy, ex. =1 2-4, empty: all
column

[OUTPUT]

out_pdbfile = out. pdb

trj filename = out. {type}. [humber}. {extension}

trj_format = DGD # (DCD/MARBLE/AMBER/TINKER/PDB/GROMACS)
[CONVERT]

# replica & trajectory Z/Ep 9 535 & (21X REPLICA
# condition &M trajectory Z4/Ep 9 53HE(Z1& CONDITION
# EERELTTEU,

type = REPLICA # (REPLICA/CONDITION)
rank = # ex. =12-8, empty: output all rank
[SELECTION]
# select_atom = all
# select_atom = molname:protein | molname:lipid
# mole_name001 = protein P1:1:TYR P1:5:MET
# mole_name002 = lipid OLEO:PCGL:OLEO
[(INPUT]ES 3>
ART7AILDIEBEELET,
[OUTPUT]EY 3y
HAOT71ILDEEELET,
[CONVERTItY 3>

type DX TEZ“REPLICA" T BZET. LTYABERIZI7AILETEDHTHALE
ES

F1-. [CONVERTIE L3y list #ZERHEL. TRTOLTYABZEZAV /N—LDO X
RELHATAHESIRETRLET .

FSOZOM) IV N—EERITLET,
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$ ./rein_convert rc. inp &« ET
soktokokskkskkokkskkskokokokskkstokokokskskskokoskokskskokskokokskskskkokokskskskokokoksksk ook

* *
*  REIN_CONVERT: convert REIN trajectory format *
* *

soorskskorokstokskskokokokokskskokskskorkokskkokskskoroksokokskskorkoksokokskskoksk ook skokok sk

[STEP1] Read Control Parameters for conversion

tid: 0 dat: 8 dir: 2 fs: 1 [s: b
tid: 0 dat: 8 dir: 3 fs: 1 [s: b
tid: 0 dat: 8 dir: 4 fs: 1 [s: b
tid: 0 dat: 8 dir: 5 fs: 1 [s: 1
[STEP4] Deal locate memory
$
RITR.UTOI7AILNELNFET,
HAT7AIL
1 out. pdb 7L REEAE
2 trj.replica. 1~8.crdtrj B—L7IUhBEESTHESIN=EEZLS DI
U274
3 trj.replica. 1~8.enetrj B—L7)HBESTHESAZIRILT—LS
TxIM)TFAIL

3 DM supporting software IZEHL T
$ XXX_XXXX =h ctrl al
#RITTAHET,. £2TD option ERDBZEMNTEET,
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‘6774»077u>x

REIN 745 SLBELUVY—ILDO AR AT7AILDREHTT,

REIN A>T wkI74I

REIN 7OYSLDA DAV TIRI7AILTT,

A=A VN AHh HH
REIN 7045 L AN

A TYRE LT — HAh
INYFE LT — -

bSO HR) N4 -

155 FR I :

$ ./rein rein.inp & AT YRT7AILEIREL T REIN £#2E)

Input File £9<3>

REIN DREITIZHERAVTIRI 7L ILINREZRELET,

input_replica_rank

ANTBESUOYRNI7AILBEIRELET .

input_replica_values

ANTBNGA—REV AT 7AVERRELES .

input_replica_on

ANTBT—Ron/off YA IT7AILBEIEELET,

input_exchange_pattern

ANTBT—Ron/off YA IT7AILBEIEELET,

input_axis_exchange

ANTBERHINEG—V ) AR I7AILBEIEELET,
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input_restart_tscale

ANTERERT—Y )RR I7AILBERELET,

Output File 223>

output_restart_rank

HATBESUDI)RNI7AIVBERELE T COURME. REDRATYTRTHEIC
BONBSUIDIRETT,

output_restart_tscale

HATEERERT—I TR I7Z7AIIVEBERELET . COYARME. REDATY
TETRIZBONDIEERT VT DRETT,

output_replica_rank

HATBELTVASU I/ TRIVLE—rSDIMNIT7AILERRELET,

MD Program 223>

MD 7OV S LI AREERLHVET,

program_name

MD 7045 L% % “namd” F =T “marble” DN M TIHEELET
TIAILME: “namd”
parallel_exec
MD FOJ S LNEITIFAINEEERELET,
TIAILME: “. /namd2”

velocity_rescaling

BREVRT—I)VT DA FEEUTORNNTHEELET

TI4JLME: “v_namd_bin”

v_hamd_bin NAMD binary velocity 771 JL
v_namd NAMD ascii velocity 771 JL
v_marble MARBLE velocity 771 JL
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base_temperature

VHEEZSRTELET . BEELIT)AXRBODOIES . FRALEEA,
TI4JLME: 300K

parallel_module_md

nonspawn 732 T mpi IS DIEFEI RAIILERWSECZIZEEH T S, il

(£ “charmrun”i&,
FTIOAIME: 7
option_md
MD [CIRELGA T avEREBT %, BHIAIE “+ppn 7775 E,

TIHILNME: Y7

extend_option_md

AVTIRDRITEMT B4 Tav R8T 5.

TIHILNME: 7

Exchange Steps 733>

first_step
REIN TR ORATYIBEEERELET . ELTVADTAL IR (rep*) I F
NEY—DRIDRATYTEEN T EENT-FEE, EE. LILEROD I7AIILHEIRS
NTWBRLENRHYET,
FIAHILME: 1

equiv_steps

MD JOY S ALIZTEEILFEEZERT S, REIN RTYTHAEIEELEFT . CORTY
TERFRIE, LTVARBESZHWER A,

TIHILME: 0
product_steps
LTUHRZEEWT S REIN AT YT #HERELET,

FIAILNME: 10
28



Replicas 933>

initial_file_name

MD FOY S LDMEAAAT7AIVIATMT BT L IV REEELET .
TIAIME: “initial”

io_file_name
ELTIVADTALIN) BT B2TL T4 I RERELET

TIAILME: “rep.

number_of_axis

BB (RTH)EEBELET,
FIAHILME: 1

number_of_exchange

LIVHARBDORBYERELES . O 1 DIHE. COMEIF 2 UEICKRETS
BENBHYFES

TIAILNME: 2

axis_index
BEHDAVTYIRBEER/ELET . COHEFEI(L. number_of axis DEAEL 5121158k
FTEILENRHYET . COEI2avFDOLUBDERELT T, BTl LT
nELGYFELE A,

axis_type_name

EHDIATBERBLET . BELTVARBRDIGE “temperature” 7o TL IR
ToovILDLTYAREBEDEE “harmonic” TY

number_of_replicas

BHDLTINBERELES

axis_control_param

ZEHDFIE/STA—RBEFR/ELET . COEIL, BESUVIZEIYIRAHIE/ ST A—
REZRDB=-HD . [Input File]z2<,3 input_replica_values TIEEIT H77A LN
TOHSLEBZTY,
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axis_num_of _param

BEIDINGA—IHEIBELET . CCTHEELEEIZITERIRD axis_param ZF 5Ll LA
FThIEBYEE A,

axis_param
BEDINGA—FBBEEBELET . COEIX. BEIUVITEIVIRD /NS A—FEFR
HB1=HD . [Input File]£9<3> input_replica_values TIEET D77 ILNTDHS
LEFTY,

periodic

#5, dihedral 3£ B S5 A— B DB E L o EELET . THEIHE, “of”
EEELET,

periodic_value_min

R NFA—EDR/IMETY .

periodic_value_max

R NSA—EDRKIETT .

Bl: 0~180Z% 4L TVAHIZTREBE
0 90 180 270

periodic = “on
periodic_value_min = 0
periodic_value_max = 270

Machine Condition 223>

sleep_time
MDA SLDI7AIHEANT T LEMNEIM ., R—) T NIBEITIERDR)—F
BRI B THEELE T, R TIREIZHSET, ALYRIZEYRLZOERETRY
_jbgzj—o
FIAHILME: 1

number_of_cpus_for_exec

MD 704 S LMD MPI i 5| #E#EFELET,

FIAILME: 1
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AVTIRELFT =AU T IR TFAIL

A=A VN AHh HH

REIN 704 5L -

AV TYRE LT — AB. (B
INYTFE LT — -

bSO HR)aU N4 -

155 AR :

$ ./input_builder -h ctrl > INPIB < PR DIER
(BE)

$ ./input_builder INPIB & AVTIYRE LT —DEIT

HE@gtoriay

directory

HAZETALIMN)EEBELET,
ZOTALIM)ETFIZ.REIN DETIZHELEITRTDIFAILNERSNET,

TIHILME: “."(HALURTALIR))

rein_input
REIN AV TR I7AINDIT7AINELEERELET
TI4ILME: “rein. inp”

template_dir
AVTIRENT—DMERT 2T IL— b I7AINTALIRIADNRERELET .
COBRENZADEE. KAV TIRELT—DTATS L VRS /templates” T T
L—hTaLOR)ELET,
TIOAILME: 7

spawn

BHE (X yes TY , non spawn TETEZTIEIZ “no”ELET . MPI-2 D
mpi_comm_spawn [Z%} i L TULVELY shared disk BN FI A CEL WA E# O AT LDE S
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IZ. “no”&LET ., FIZAIEEHRICC, “no”MIZEE . rein B nospawn AT 3> cay
NANENTVWIRENHYET,

TIAHILME: “yes”

REMD 9 < 3>

first_step
REIN E1TRRBORATYIBEEEZRELET . ELTVADTAL IR (rep*) I F
NEY—DRIDRATYTEENTEEIN-FEIZE  EE., CILIFROI7M LIRS
NTLWBREAHYET,

FIAHILME: 1

equiv_steps

MD JOY S ALIZTEEILFTEEZERT S, REIN RTYTHAEIEELEFT . CORTY
TEFHRE LTI BREESZEWERA FVILSYH VTG HEELYET,

TIAIME: 0

product_steps
LTVHREERKET S REIN DL TUSZRBRATYTHERELET .
TIAIMME: 0

axis001—

DR A TE “harmonic” £f=& “temperature” THELFE T, 001-1X@ELZHES T. 001,
002, 003 DIEBETEZZET . HIAIF002 (X2 BB DHICETHHRETI,

TIHILNME: 7

num_replicas001-

BOLT)ABEEELET I ULDELXEELETNIEGEYEE A,
TI4ILME: 0

range001-
BMOBRYSHEDNHEER/IME. RREDIETIHEELET

5. range001 = 2.0 10.0
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TIAILME: ¢
division001-

HOEDHHIATEUTDANNTEELET,

equiv ERMRIZHE
exp EB#THLE
cycle ZHERETHEMNDO0ICRD, BELLE,

TIHILME: “exp”
distance001-
IEEHEE525 2 DDBEFIIL—TEIZ. BEFEEXIETELET,
axis001-IZ“harmonic”Z#$8ELI=IGEICHE X TT , £/-. dihedral001-, angle001-&
DHBIXTEEEA,
FIAIINE: 7
<f5l: NAMD DIBZE>
“distance001 = ADP:NL:1-1 ADP:CA:1-1"
EOEMND.
KBHEE DAKFEFE D LFBEEEES D-<EKTHEEEES D
KBHERE 2D AFFE 2D FHBEBEEES D<K THEEES 2

NAMD E{TBfI%. “atomNameRes idueRange” THOEF 4 IL—TIZEEREINET,

angle001-
AEMREEZD3DDREFIIL—THEELET,
axis001-[Z“harmonic” &5 EL1=1G & IZH*I T, £7=. distance001-, dihedral001-
EDHRAIITEFEA AIORTICLTHB S ELEZTTILY,
MARBLE TIEFIFATEEH A
FIAIILNE: 7

dihedral001-
CHAMKREEZD4DDREFIIN—TFF. BEFBEELZIEELET,
axis001-[Z“harmonic” &8 EL -G & IZHEITY , F1=. distance001-, angle001-&
DHREIETEEE A,
MARBLE Tl&. RFBEEREDARIGLTLWET . ZND15HE . MARBLE E1THIX.
“torsion_harmonic” MEZEIZEREINFET,
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TIHILNME: 7

spring_const001—

axis001-[Z“harmonic” &I EL-IGE DN\ R EHEIRELET,

FI+ILME: 20

MD 93>

num_mpiproc_ md

MD 7B 5LM MPI #E 5| H(TOEREERELET
TIAIME: 8

md_program
MD 24 7% “namd” E£ =L “marble” DRI N TIEELET
TI4ILME: “namd”

md_exe_file
MD FOYSLDEITIFTAINBERELET .
TI4ILME: “. /namd2”

md_temperature

VL EEZEELET . BELITVARBTIEFEALEE A,
TI4JLME: 300K
md_steps

MD 705 S LD MD RTYTHERELEFT . CORTYTHIEI.REND 1 ATV TH
T:LJU)Z;"‘J?O%&—C“TO

T74JLME: 1000

system_size_x

RO XEHAMDYARX(A)EHRELET . BERIZSTHLLY pme_grid_size ZETEL
EX I

system_size_y

RO YEHAMDYAX(A)EHRELET . BEIMICSESHLLY pme_grid_size #ETEL
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E3
system_size_z

RO ZEARDYARX(A)ERELET . BEIMIZSESHLLY pme_grid_size #ETEL
EX I

pme_grid

Perticle Mesh Ewald DJ ) yRH A XEBET E2MESIMNROET, “ves"DIHFE. KL
T D pme_grid_size x DEZALVET,

TIAHILME: “no”

pme_grid_size_x

Perticle Mesh Ewald D X AR DT )Rk H A4 XEH_ELET,

pme_grid_size_y

Perticle Mesh Ewald @ Y B4 ARID T R H A XERELET .

pme_grid_size_z

Perticle Mesh Ewald @ Z 81 AB DT ) yRH A XZHEELET,

INYFELFT—AVTIrI7AN

A=A VN AHh HH

REIN 704 5 L -

ATYRE LT — -

INYFE LS — AD (B

bSO HR)aU N4 -

5 A :

$ . /batch_builder -h ctrl > INPBB < PHRDIER

(fRE)

$ ../batch_bui |der INPBB & NYFENLT—DEFT
B3V
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directory

EETALIMN)EBELET,
REIN DETIZRHELZIT R TOI7AILAEEN=-T4LIMN)TT,

TIHILME: “. 7 (ALUbTa4LIRY))

rein_input

REIN 7R S LDAVTINIT7AILBEIRELET . directory MSD AR/ NREIRTE
LEIThIERYER A,

TIAIME: “rein. inp”

parallel
MPI TOY S LEEIRELET,
TIAILME: “mpiexec”

template_dir
NYFENE—DMERT BT IL—bI7AILTALIRNIADIRRERELET .
DREVNEEHDGEE. “IWyFELZ—DTOTSL/VX>/templates” & T TL—
FaLORIELET,
TIOHILNME: 7

chain_job

Chain job (RIDETE MDY RERD job & submit THFIE) DA T3>, GE TD
HFFETES,

TIAHILME: “no”

batch_builder_exe

Chain job THIAT %/ \yFEILF —DIFAT,
TI4JLME: “./batch_builder”

batch_builder_input

Chain job THIA T 5/ \vFE LT —DI5FR,

TI4ILME: “./INPBB”
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mpi_comm_spawn ZF| BT EHMLELD, “no"DIBE.1LTVA 1 /—KFLTOFIE
&715%, F1- rein & nospawn option TAV/INSLILT BILEMNH D, namd [T R—LR—
DIZHBINATUMNFIETES,

TIAHILME: “yes”

openmp

rein T? openMP DEX . FENEIETET D, (MD D openMP [E num_threads_md Tk
*5,)

TIHILNME: “no”

gpgpu
namd T gpgpu Z{FE AT HFE®D option & HEIRIIZ{F(+5 A D option
TIHILNME: “no”

hybrid_md

K/FX10 [ZT hybrid Bk namd ZAWL\BEIZIE"yes”&F B, IRTE. hybrid Bk namd [ZF~
BEBDTT IAHILME 0" I2H2TNS,

TIAHILME: “no”

[BATCH]t S 3y

UTOAVTIrTCEEBMICHEICRELG/ —F UG EEHELET,

batchfile_name

REIN M4 F 9 % batch file D& Al
FIAILME: “rein.sh”
job_scheduler
CAaTEBATEATIL VDAY A—FF“GE £ 13“K" THEELET,
“GE” (% UGE E£71=1& SGE W FIHTES Y Y, “K'IE. HAvE1—42E8 XU FX10 @
DA BEHURATLEYNFIETESILUTENEFNIEELET,
FIAILNME: “K”

queue_name

DaTEBRATEX1—LEEELET,
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TIA4JLME: “small”

num_threads_md

120OLTYHD MD TAULS thread £
FIAHILME: 1

num_mpiproc_md

120OLFYA0O MD TR MPI 7O+ AND#
TIAILME: “8”

num_core_cpu

I /—RELLFTOER)HBYICEYETOADaT7H, K:8 FX10: 16 i&,

FIAILNME: 8

num_mpiproc_rein

REIN 7045 LORTTOERH,
TIHILNME: 1
stage_out_dir
REIN 37 TEDRAT—UTIREERELET,
TIAILME: “. /STAGE_OUT”
cpu_time
RAERTHEZIEELET,

T7A4ILMME: “01:00:00”

direct_describe

node L EDNSA—RIBEBEICERSINSH, direct describe = “yes” &9

BET.N\FA—REEEEZTALENTES,
TIHILME: “no”

machine_file
MPI @ machine 77 JLEIRELET
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T+ ER

[REMD]E 9> 3>

replica_exchange

YES BSHLTYUARHE NO o7 TLSH Ty (R BEL) E1TS,
TIA+ILME: “yes”

num_of_exchange_steps

L) hx#emE %,
FIAHILME: 1

FSOZHRMIAVNR—BLOTIRTTAI

PAEL/A VN AHh HH

REIN 7045 L -

ATYRE LT — -

INYFE LT — -
FSPxHR)av =4 AD (B

155 FR A -

$ . /remd_convert -h ctrl > rc.inp < BBDIER

('%:E%)

$ .:/remd_convert rc. inp € FSOIOM)AVN—EDEST

INPUT 253>

psffile

CHARMM psf 77/ ILEIEELET . COXRTEITEBKATEE(EZEH)TT, TDIHE
reffile DIFEH{RESEBLET,

TIAILME: “initial.psf”
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reffile
PDB 77 ILERELET .
TIHILME:

trj_format

FSOZOM)T7ANDIA—IIRELUTDRINNTEELET

dcd
marble

amber

tinker
pdb
gromacs

TIAILME: “ded”

energy_column

IRILF—rSOTHIMNITF7AILDAASLEDEEZHBEL. HATEINEIEELET,
UTOEKXTEEdLET,

151 -
(ER8) FTRTDOHS L
12 1E{BE2FBDAHSL
1 5-8 1EBES~8FBEBDHS A
TIAILME: “ 7

directory001-

BRENS DI T7AI TRLF— ISP IN) T7AILDBEDMN TS T ALV
JDINREBHELEITIEELET, 001-[L:@ELFE S T, 001, 002, 003 DIEFETEAE
EIS

TIHILNME: 7

repeat001-

LURDOELESHEDHRELMERYRTMEHEELET,

BIZIE. B—DrSTIM) T7AIVE . TRILF—T7AIVBEFEDTALIMIEE
% directory001-IZT 3 DHIHEHTLNDIHE. repat001-DIEIZ I FIEELFET . 5
THELURDELESMEREEZ 1 BRI 5T TEAET .

TIAILME: 7L

trj_filename001-

directory001-THEEL=TAL IR UTIZHEMSIN TS, BIEZErS DI T7A()L
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BRERELET,

UTDF—D7—FRZERETE, aVN—HMLEQRICEERDEICEEZTBRALON., TD
T7ANBDRSDTIN) T7AINEHRAAHET

{rep_no} LTIHES
{step} REIN RTvI&E

FTIAILME: “rep. {rep_no}/rep. {rep_no}. {step}. dcd”

energy_trj001-

directory001-THEL=TAL IR UTIZHEIESNTWS, LTUAIRIILF—SD
TR IT7ANERELET .

TIAILME: “replica. trj”

step_increment001-

HARIET REIN RTYTHAEIEELET .

FIAHILME: 1

OUTPUT €% 3>

trj_filename

HATBNSTCIIMN T7AIINBERELET . COREIZKY ., HASNBEENSY
TOR)IT7AIL TRILF—bSVZIRN) T7AILDOEADI7AILENREVET,

UTDF—D—FRZERETE, aVN—HMLEQRICERDEICEEZBRALON., TD
T7ANBDRSD I T7AILDH ASNET,

{type} AATXEFH|“condition”£IL“replica”
{number} EHBEEFLFILITVHES
{extension} #EERFICFF“crdtr j"FE =L “enetrj”

FTIAILME: “trj. {type}. {number}. {extension}”

trj_format

HATBEZENS IO TFAILDIA—IINELTDRNNTHEELES .

dcd
marble

amber

tinker
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pdb
gromacs

TI+ILMME: “ded”

out_pdbfile
SREZI7AIVERELET,

TIAILME: “out. pdb”

CONVERT 43>

type

AVN—FDEATEUT RN TIEELES

replica LFTIHABESHI
condition &R

rank

BEDI)ALEERELET . type M replica”’ DIFEL TIHES . “condition” DIFHE
. &HBEEZEKRLET,

UTOEKX TR LET,

151 -
(/) TRTHDES
12 1&ELE2E
1 5-8 1&L5~8%

FIAILNME: 2

SELECTION %< 3>

select_atom

RFERKXZEELET,
TIAILME: “all”

mole_name001-

NFREEFELET , select.atom THERHALET,

TIHILNME: Y7
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PBC &3y

pbc_correct
B REGECOEEFEFITONEINE no " F=E“molecule” THRELET ,

TIAHILME: “no”

LIVH/ TRLF—FSTHRITFAI

A=A VN AHh HH
REIN 7045 L H A

A TYRE LT — -

INYFE LS — -

bSO HR)aU N4 AR

REINZAYSLAENTEHT7/4ILTT , RENATYITEIZMD TAY S LML E LN
AEEIRILT—IHFERELTVDDSUIDBRMNEBEHEINATHNET,
BELTVADBE . ASLIZHASNDERIILTORYTH D,

15t REMD D&
replica T8, condition &5, ;EE, total energy, kinetic energy, potential energy

ERTLIVHDEE
replica &, condition B S, ;BE, IEBE (AE---), total energy, kinetic energy,
potential energy, extra energy

% Rt REMD D5 E D IEREHFIRGE L, JRE L total energy DMEIZEEIREN S,

#f========= EXCHANGE_STEP = 1
1 1 290. 14150 -1624. 33470 370. 15570 -1994. 49040
2 2 309. 04970 -1677. 37840 394. 27840 -2071. 65680
3 3 314. 56290 -1658. 91060 401. 31190 -2060. 22250
4 4 313. 83160 -1657. 91540 400. 37900 -2058. 29450
5 5 304.91160 -1642. 47860 388. 99900 -2031. 47760
6 6 309. 84760 -1635. 80170 395. 29630 -2031. 09800
1 1 299. 44280 -1685. 76920 382. 02210 -2067. 79130
8 8 288. 62440 -1683. 47140 368. 22020 -2051. 69170
#========= EXCHANGE_STEP = 2
1 2 306. 76840 -1664. 28540 391. 36800 -2055. 65340
2 1 317.18100 -1651. 98420 404. 65210 -2056. 63630
3 4 310. 83750 -1629. 92330 396. 55920 -2026. 48240
4 3 284. 34980 -1655. 03960 362. 76680 -2017. 80640
5 6 294. 21380 -1680. 86470 375. 35110 -2056. 21580
6 5 336. 64260 -1606. 88210 429. 48070 -2036. 36280
1 8 296. 55280 -1698. 13390 378. 33510 -2076. 46900
8 1 299. 56080 -1662. 84080 382. 17260 -2045. 01340

hoLES T—4
1 replica &5
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condition &5

DATLDRE

Total TARIJILF—

Kinetic TRJL¥—

DA |WIN

Potential TRJL¥—

LTUA 1 NRE.LTVA 2 NERDIGE.

HILES T—%

1 replica &5

condition &5

JATLDRE

izt

Total TARILF—

Kinetic TRJL¥—

Potential TRJ)L¥—

O|Id|DD|O|HB[(WIN

extra TRJ)L¥—
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15oFL—Fr274 L) T7PLUR

Y—ILARIBT BT L—rI7AILICEAT AR T,

AVTYRELT—ATFUTIL—FI7AL

AVTIRENWNF—RADOTUoTL—rI7AILIELLTOEBY T,

ToIL—kT7ALIL

1 t_rein.inp REIN 1> TyhI740IL

2 t_rein_axis. inp REIN 1> YN R 774 )L (BhE &

3 t_namd. inp NAMD 1> FyhI74 )L

4 t_namd_copyfiles NAMD A > Fyh 74 )LaE—R STk

5 t_namd.colvar NAMD colvar 774 JL

6 t_namd_colvar_ang NAMD colvar EBR 77 IV (AET IV —TE&

7 t_namd_colvar_dih NAMD colvar B3R 77/ L (ZEBIT ILV—TEE

8 t_namd_colvar_dis NAMD colvar B85 77U (BEBEY L —TE &

9 t_namd_harmonic NAMD colvar B85 77/ )L (BEBES L —TE &
10 t_marble. inp MARBLE /> whT74 )L
11 t_marble_group MARBLE A>Ty R 771V (T IL—TEE
12 t_marble_atom_h MARBLE 1> Y5 774 )L (REHEER
13 t_marble_group_h MARBLE 1> YMR R 774 )L (FEREHEE

14 t_marble _copyfiles MARBLE /> JykI7A/)LaE—R YY) Tk

\ NYFELS—RTITL—FITFPALIL

NYFENLFT—RADTUTLU—bI7AILIEUTDESYTY,

TUoTL—RI7AIL
1 tbatch ge UGE/SGE /\yF X9 Tk
2 trestart ge UGE/SGE AYRA—ktyr7yvTRH) TR
3 tbatchk K /\yFRY1)TH
4 trestart k K BRE—ry b7y T RO Tk
5 t_staging_k_marble MARBLE R T— U5 7L R
6 t_staging k_ namd NAMD IR T—L U9 7/ LY Rk
7 trestart.num ATYVITBERED)RE— kYT YT RHYTH
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‘BREIN DERE BB LB

REIN [XEEFED/NAF)TATSLEFITATSLELTHELT, ERTLTVHIK
DEAL—LavEEATRAUE—TI—ATOYSLTY ., DA, REIN BIATIEE
BRZEELEE A NAMD2 ¥> MARBLE i EEF 7045 S LEL.REN ZHRTOTSLE
FTEHETLIVAREBO AL —23VET3ENTEET . FIATSLIFNAFUT
MO MPI THiFESN TWBEEFEELTWET, REIN (INAFUDFTOTILD
BEELIZZDAVTINT I T EHIEHT 2B TLT)AXRBETITAISLT
T, Ef-. FTO45 S5 LI MPI /OpenMP hybrid i F| 125t 5L TLIRLIE, REIN £
MPI/OpenMP hybrid $f 5 ZH % ELET,

RIS LNNAF)DF TS LEERTHTAERIZIEMPI-2DEMTO+
RAEFEEEFE-S>TUOVET, COBFMTOERER L., BEETOSSLORETE
BONAF)TOTSLERAELERY  BHOTOTSLEHHTIENTED
DTHREEDHIHEETT

REIN [FA—HI(Ck->T MDTOISLEFITATSLELTERDHRICT S, ALK
LIVAZBICHIET B2EEDIHREFRELTOET  HLLWFIOTSLEEATS
BEIZIE libxxx EWVSTALIMIEERL., i/o BEEDA—IILEEXRELRTOT S L
EDa—ILEANTET,

REIN ® 78—F+¥—F

REIN @ 7O0—Fy—rZRB&HLET,

REIN

i=1

Create 5
input files
Input

MPI_COMM_ o Start
SPAWN

if i == number of
replicas
Yes

WatchDog | o _____

es

Read
Qutput file

j++ Exchange

if j == max num. of
exchange
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REIN D FH#EEIET OIS LDRNIEIC. VFTATSLDAVTIRNI7AILEED
E.2)F70%55.,L% MPLCOMM_SPAWN TERITSHESHE., 3)FSOY 5 LD output &
BLTFIOT S LD T EMHEZET HE (Watch Dog) . )FTOT T LD output &
HATT—AENETEE. ZLTHLTIAXRBHEETHEND5DTT, D55
DT At R(E mpi_comm_spawn DHERE TIRYIENEN-DIZTAT S LR THRE
THLEMNHYFET , REIN Tl Watch dog module ZF>TF IO S LD T HIEE
ToTWET,

REIN O &4k

REIN DENMEDA A—TF DL BIZ, 2K T 14 core ZHDISRELET . 5LTUA,
FIOTSL12HT=Y 2 core ZFESIBEIZTDVNTEZTHET, £=. REINDETIZ
4 core F5FELLFET,

REIN [Z#E 3D core 2 node THRITTHEMNTEFET . COBA. FIOISLDAY
TIMERLAS output DR T HEER. output TEERDUNEIZHE R D core & node Hi{FEH N
=9, B15. i/0 IZBELTIX MPI/OpenMP hybrid dfi5l{b SN TLNET , —A.
MPI.COMM_SPAWN Z AW\ =F705 5 LDEFTIL rank 0 D /—K T, OpenMP % A
W TWBIBEIZIE thread D 0 FED core D2 TETSINET . CNIFREBEATO
MPL.COMM_SPAWN D E#RICIKFLTLVET,

F1=. REIN [IHEHDFE/—FIZH LT NFS 2 E D shared HDD WBHETY , “hld
L) hDFE% slave-master AZXIZLTEHEY . master node M5 slave node TEITS
NBEFITOUSLDRTHERETDIDLELRHINSTT . BIEENENLD/—FD
local disk Z HLNV=EEIXTEEE A,

REIN #3179 2RICIIZEFMTO LR EFNTOEREVWIBEEM>THDELH
UFET, 3T 0t RI[E mpiexec -n THEETAHLTES. BED MPI JO€RTY,
—H. 87Ot XIE mpi_comm_spawn L ETF IOV SLOERTH AT SOt
ANETY,REIN AEITINDEUTORDFBEDEZAT REIN [EFEEILET,
REIN TIEF & . FFOLRDELETOYYERDHET , ZDIHFE. rank0 (& MDO,
MD1, rank1 [& MD2, rank2 [& MD3, ZL T rank4 (X MD4 #3 L LET,

-

REIN Static process

rankO rank] rank2 rank3

T T < Y Input file
| \ for each MD

— A
o erlee] v [l ]

Dynamic process

core core core core core

A\ v
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ZDIBE . dcoreFoTLVET, SEDBITIESLTIATI DT, FFATFLDA
DIIRTTFAIM S DEETARVIZERESNE T COBE XL T)HEE REIN T
AWBa7HA—HLTLVELD T, rank0 T2 DERKLTLVET , IBAEMIZIE REIN
[ZFAULS core BUIL TV HB DO LM THDHERINTT,

RIZ REIN D rank0 ™Mo F 7O S LERITLET,

-

\

B

MPI_COMM_SPAWN

~

* \ \ : Dynamic process
rank0 rank0 rank0 rank0 rank0
MDO MD1 MD2__ || TIMD3L || MD4
rank1 rank]l rank1 rank]l rank1
| S—

2: F vl T LDEE

Z D, MPL.COMM_SPAWN IZ&Y ., B0+ R (F70%45.L)H REIN @ rank 0
D/—EhSRAIZEREIENET , MPLCOMM_SPAWN DN SE D /—FIZFNFE
NOFITOTSLAEY L TONEINEI—ETEHYEEA,

ENENDFIOTSLBENENDAVTINI7ANEHRAET

N\

B

Reading input files

— —
Bl [
[ AN 1 N
* i \ * Wnamsts
| pr— |
rank0 rank0 rank0 rank0 rank0
MDO MD] MDz__ || JIMD3L || MD4
rank]l rank] rank]l rank] rank]l
/

B 8: 47y N7 7 A NVDFIAH
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FIOTSLIEFENEN output FHALET , =, FFIC REIN [XEHED 12—
(Watch dog module) CFTOY S LNREINESIHODERELET,

g Y

REIN Static process
rank0 rank]l rank2 rank3
.y Y ~ Ay
\ \,  Watch Dog
—w
f R 'k * k Output
J \ \ : Dynamib‘erocess
rank0 rank0O rank0 rank0O rank0
MDO MD1 MDz ([ TMB3 || M4
rank] rank] rank] rank] rank]
| E—
\ /

X 4:F7 0l ADER
ERIFELTOEANTOET , SEDS—XTIEL REIN @ rank 0 Y, FTOS S5 L4

MDOEMDI D2 DNEMREZLET, 12D TOERATEBDFIOTSLDEREZTS
BEIXIEFICEREZITVVET . COEE. 42 MDO DEERELI-%& . MD1 DEFR
TVWET . BE. 2 TOFTOYSLIFIFIZFRBICETINKRTTEOT. MDI D

EREI—BETRTLEY.

REICENEFNDTINTINETAH ., LTVAXRBOFEMETET . COE.
REIN DT, MPI BIEZITVVET . TNZTNDOXRBOFTHEIIZFN T DB Y/ —F
TITLET,

e ™
REIN Static process

Reading Output

S AN AN

Dynamic process

core core core core core

core core core core core

\ /

5: 7Ny hOFEIAKRL VT
7 22
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