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L5220 ==Y o o To o3 V(o 41 o o] o [0 [=To [ TR 175
52.1. Calc_Periodicl5InteractEnergy 1-5 175
52.2. Calc_VdwPeriodic van der Waals . 176
52.3. Calc_HydPeriodiC = e 176
52.4. Calc_ConstEIePeriodiC 176
52.5. Calc_DependEIePeriodiC = e 177
52.6. Calc_VdwConstElePeriodic van dew Waals = 177
52.7. Calc_VdwDependElePeriodic van der Waals = 177
52.8. Calc_VdwHydPeriodic van der Waals = 178
52.9. Calc_HydConstElePeriodic e 178
52.10. Calc_HydDependElePeriodic @ e 178
52.11. Calc_VdwHydConstElePeriodic van der Waals, .
........................................................................................................................................................... 179
52.12. Calc_VdwHydDependElePeriodic van der Waals, .
........................................................................................................................................................... 179
52.13. Calc_PmeEwaldl5InteractEnergy PME/Ewald 1-5 180
52.14. CalCc_EIEDITECt i e s e 181
52.15. Calc_VdwEleDirect van der WaalsS, = s 181
52.16. Calc_HydEleDirect 5 eeeesssssseeeeeeeeeeeerssssssssssssrere e err————— 181
52.17. Calc_VdwHydDirect van der Waals, 5 e 182
L3 U - 1 o L= (=) o g o Yo TR 183
53.1. Exec_Rattle Rattle i e e e n e 183
53.2. Calc_TwoAtomsRattle Rattle @ . 183
53.3. Calc_ThreeAtomsRattle Rattle @ . 183
53.4. Calc_FourAtomsRattle Rattle 183
L 0 | o =T 01T o 184
54_.1. Allocate_ExtCapData @ e 184
54.2. Allocate _DynamiCANTAY = icccserrrrorererrerrrrrrrsssns s s eessssrrrrr s sessennesesnnnnns 184
54.3. Set_EXtCapParameter = e e 185
54_4_ Transfer_ExtCapParameter = s 185
54_.5. Calc_ExtCapEnergy AP 186
LTS T 0 1 o 1 T T 187
55.1. Allocate_RangeData s 187
55.2. Allocate_DynamiCArrayFOrRANge = s r s s s rr s s e e e e ennne 187
55.3. Set_RangeParameter = e 188
55.4. Transfer_RangeParameter = 188
55.5. CalC_RanNgEENEIQgY = e 188
56. GeneralizedBorn MethOd..........cciiiiiiic i e e s e e s e e e e nn s e e s e nnnnnneens 189
56.1. Allocate GeneralizedBornData GB = = s 189
56.2. Set _GeneralizedBornData GB = = = e 189
56.3. Init_GeneralizedBorn GB = = i e e e en e 190
56.4. Create ATOMLEST e e e 190
56.5. Calc_GeneralizedBornEnergy GB = e e 190
56.6. Calc_BornRadius BOIN e e e e e e n e nns 191
56.7. Calc_GPolarozation BOFN = i s s s s e s e e e e ann s e e s e nnnnnnenns 191
56.8. Create ALOMLEST BOIN i r e e s s s s e m s e rrnnn s s e s e nnnnnnsenns 192
57. AccessibleSurface MethOd........cccoco i e e s s e e s e e e e nn s e e s e nnnnnnsenns 193
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57.1. Allocate AccessibleSurfaceData ASA = 193
57.2. Set_AccessibleSurfaceData ASA 193
57.3. Set_AccessibleSurfaceParameter ASA 194
57.4. Update_AccessibleTable ASA e ——— 194
57.5. Calc_AccessibleSurfaceEnergy ASA 194
58. SimulatedTemp_MEthOd ............coeiiiiiriiiiieiiiiis s s e e s e s s s s s s e e rr e e e r e e e ee s 195
58.1. Init_SimulatedTempMCMD Simulated-Tempering .o e eeeeennn 195
58.2. Scale_GradientForSimulatedTemp Simulated-Tempering = eeens 195
58.3. Calc_DistributionFronkog e 195
58.4. OUtpUt_HISTOrgam = iiiiirrrr e r s e e nrrernnrrn 195
58.5. Get_Integration 196
58.6. Read_SimulatedTempRestart = 196
58.7. Write_SimulatedTempRestart = 196
58.8 Rollback_SimulatedTempRestart = = e 196
59. FOrCceBIasS_METNOM .....ccuuiiiieiiici i s e s r e s s s e e s e e e e a s s e s e e s e e e eaa s s e e e nsssssssnrnnnnssssennssnnnenns 197
59.1. Init_ForceBiasMCMD FOrce-Bias @ . e s s nn e 197
59.2. Scale GradientForForceBias Force-Bias @ = = e 197
59.3. Calc_DistributionFronkog e 197
59.4. Output_HISTOrgam = iiriirrr e e e rrrnnrrn 197
59.5. Get_Integration 198
59.6. Read ForceBiasRestart = = e 198
59.7. Write_ForceBiasRestart = = 198
59.8. Rollback_ForceBiasRestart = = e 198
ST 03 o - U 1 = o oo 199
60.1. Calc_UreyBradlyEnergy Urey-Bradly = i reer s s errrrrr s nesesennnes 199
60.2. Calc_CharmmimproperEnergy CHARMM  Improper-TOrsion  ..eesssssnnnnnnreeeeeennn 199
60.3. Calc_CharmmTorsionalEnergy CHARMM  1-4 e 199
60.4. Calc_Charmml5InteractEnergy CHARMM 1-5 200
60.5. Calc_CharmmVdwCutoff CHARMm  1-5 van der Waals ... 200
60.6. Calc_CharmmvVdwEleCutoff CHARMm  1-5 van der Waals 201
60.7. Calc_Charmml5PeriodicEnergy CHARMM 1-5 201
60.8. Calc_CharmmVdwPeriodic CHARMm  1-5 van der Waals = ... 202
60.9. Calc_CharmmVdwElePeriodic CHARMM 1-5 van der Waals
........................................................................................................................................................... 202
60.10. Calc_CharmmPotentialParameter CHARMMm L 203
60.11. Set CharmmCutoff CHARMM 203
60.12. Init Charmm CHARMM 203
60.13. Calc_CharmmRigidVirialTensor Charmm 203
61. GENEralST METhOM ......cocuuiii it e e e e s e e e e s s e s e e s s e e e ann s s e s e ennsan s enrnnnssns 204
61.1. INITt GeNEralSTMCMD .. ... ittt et e s s s e s s e e e an s s s s e e s e e e nna s sessemassssserrnnnsssesennssnnnenns 204
61.2. Allocate GUIdEFUNCEIONDATA ........ccuuiiiiiiiii e e e r e s s e m s e e e ann s s s s e nnnnnnsenns 204
61.3. Scale GradientForGeneralST ... ..o e s s s s s e s s rrrann s e s s e nnnnnnsenns 204
61.4. CalC_DESEribDULTONFIOMLOQ.....ccciiiiiiiieeeirrrrrrrsssss s e s s s s ereeeenrrrrrrsssssss s s s s s s eessesrnrrrsmssssssssssesnessnnnnnns 204
O T O 1Tk o1 =3 0o P 205
) ST 0= Y KoY o] o] o x4 [= o 4 P 205
O A 0= Y Ko = 0 R1=T111 o1 =3 L= o P 205
O T €= a1 =T 0 o= o) o P 205
61.9. Read GeneralSTRESTANT .....cvvviiruiiiiieiiiiirr e e s s rr s s s s s s s s s s r e e s s s e n e s s s s e rrrrr e s e nnnnees 206
61.10. Write _GeneralSTRESTAIT. ... iiciieiiiiire e e e e s rrrrrrm s s s s s s s e s rrrr e e e s s s n s s s s e nrrr e e e e e nnnse s 206
61.11. ROIIDACK GENEralSTRESTANT ..iuuuiieiiiiiiiiiee s rrrrrr s s s s e s s e e s e e e s s e e e s s s e e s e r e r e e nn e e e s 206
00 Y Lo U1 - of o) o PP 207
62.1. Allocate Satbata SAT e 207

62.2. Allocate_SatTemporaryArray SAT
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62.10.
62.11.
63. Calc_ResidueDipolar

63.1.
63.2.
63.3.
63.3.

64. Calc_NuclearEffect

64.1.
64.2.
64.3.
48.6.

64. Tsallis_Function

64.1.
64.
64.
64.
64.
64.
64.
64.
64.

© O NOOUTLAWDN

64.10.
64.11.
64.12.

65. Smooth_Method
65.14.
65.15.
65.16.

. Calc_DependElePeriodic

. Calc_VdwConstElePeriodicSmooth

Init_Saturation SAT
Calc_SatParameter SAT
Calc_SaturationEnergy SAT
eig

TXE
emi e
NEW e

delexp SAT
Output_SatFile SAT

Allocate RDCData RDC
Set_RDCParameter RDC
Calc_ResidueDipolarEnergy RDC
Output_RDCFile RDC

Allocate NOEData NOE
Set_NOEParameter NOE
Calc_NuclearEffectEnergy NOE
Calc_Histogram

Get KTvalue Kk*T
Calc_LowerParameter
Calc_ScaleFactor
Calc_LowerScale
Calc_UpperScale
Calc_ZetaDistributionDensity (
Calc_LogOfRO In(l)
Calc_NormalLogOfRO
Calc_LowerLogOfRO
Calc_UpperLogOfRO
Init_TsallisFunction Tsallis
Display_InitTsallis Tsallis

Calc_VdwPeriodicSmooth
Calc_HydPeriodicSmooth
Calc_ConstElePeriodicSmooth

65. ECC_FUNCEEON.....cccuuiiiiciccei e rr e rrrnnn e

65.1.

Display_ECCSetting
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65.2. Set_CommentFOrECCFUNCEION s e 232
B5.3. YV EXP e rrrn 232
65.3. V_LOG e e r e e rrnrrns 232
B5.4. V DIV e nnnnan e e r e e n e e e e e nrrrs 233
B5.5. V POW e rrrr e e e nnrrns 233
TSI o =T [ = L= o oo 234
66.1. Set_IntegratorFreedom e rnn 234
66.2. Init_GeneralParameter = e e 234
66.3. Init_RungeKutta 4 Runge-Kutta = = .. e 234
66.4. Exec_RungeKutta 4 Runge-Kutta = = = 235
66.5. INIt_EXVPIntegrator e 235
66.6. Exec_EXVPIntegrator e 235
66.7. Init PredictorCorrector Predictor-CorreCtor e e 236
66.8. Exec_PredictorCorrector Predictor-Corrector = 236
66.9. Get PredictorRestartData Predictor-Corrector 236
66.10. Rollback PredictorRestartData Predictor-Corrector ... 236
66.11. Put PredictorRestartData Predictor-Corrector e 237
66.12. INTE_GEAr GEAR ioiiiiiiiiirrrrrrrrrrrs e e e e e rrr e s e e e e e e e e e e e e rrr e e e e e e nereennnres 237
66.13. Exec_GearlIntegration GEAR e 237
66.14. Get_GearRestartData GEAR 237
66.15. Rollback GearRestartData GEAR = e 238
66.16. Put_GearRestartData GEAR e 238
LY D7 - ) (o o PP 239
67.1. Allocate STOCKDATA = = = = i e e e n e 239
67.2. Deallocate _StoCKDALA = = = i e e e e n e 239
67.3. Set_StockIntScalar = 239
67.4. Set _StockIntlDim L —————— 239
67.5. Set _StockInt2Dim 2 e ———————— 239
67.6. Set _StockInt3Dim 3 ————————— 240
67.7. Set_StockRealScalar = 240
67.8. Set_StockReallDim L 240
67.9. Set_StockReal2Dim 2 240
67.10. Set StockReal3Dim 3 ——————— 240
67.11. Get _StockIntScalar = 241
67.12. Get_StockIntlDim L —————— 241
67.13. Get_StockInt2Dim 2 s ——————— 241
67.14. Get_StockInt3Dim B ——————— 241
67.15. Get_StockRealScalar = 241
67.16. Get StockReallDim L 241
67.17. Get_StockReal2Dim 2 e ———————————— 242
67.18. Get_StockReal3Dim 3 ——————— 242
67.19. Output_StockData = = 242
67.20. Input_StockData = = e 242
67.18. INIt _StockIndexX = 243
o I 071 o 0 244
68.1. Calc_MVOEnergy MVO 244
69. ComMbENE METROM ... e s e s e e e e e e e e e a e a e e e e n e e e e rnn s 245
69.1. Combine_Main Combine 245
69.2. Calc_CombinevdwConstEle Combine e 245
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Fortran90

#1

#2

#3

#4

#5
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1. Adjust_ Velocity
Adjust_Velocity.f90

1.1. Control_Velocity
Control_Velocity
subroutine Control_Velocity(cord, vel, mass, top, last, mode)

real*8, intent(in),dimension(3,*)::cord

real*8, intent(inout),dimension(3,*)::vel

real*8, intent(in),dimension(*)::mass

integer,intent(in)::top

integer,intent(in)::last

integer,intent(in)::mode ( )

D
2)
3)
4)
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2. Analyze_Method
Analyze Method.f90

2.1. Analyze_Force
Analyze Force
subroutine Analyze Force

1) 1-5

2)

3) root-mean square force
4) root-mean square force

5)

2.2. Analyze_ElectroPotential
Analyze ElectroPotential
subroutine Analyze ElectroPotential(atom)

type(Atom_t), intent(in),dimension(:)::atom

D
2)
3)

2.3. Analyze Violation van der Waals

Analyze Violation
subroutine Analyze Violation(atom)

type(Atom_t), intent(in),dimension(:)::atom

van der Waals D)
1) bond van der Waals
2) angle van der Waals
3) van der Waals

4) van der Waals

(*1)2 van der Waals 2
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2.4. Analyze_MinimizeEnergy
Analyze MinimizeEnergy
subroutine Analyze MinimizeEnergy

Minimize

GNUPLOT
2.5. Analyze MDEnergy MD

Analyze MDEnergy
subroutine Analyze MDEnergy

MD

GNUPLOT
2.6. Analyze DistanceTrajectory

Analyze DistanceTrajectory
subroutine Analyze DistanceTrajectory

GNUPLOT
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2.7. Analyze DihedralTrajectory
Analyze DihedralTrajectory
subroutine Analyze DihedralTrajectory

GNUPLOT
2.8. Analyze_Fluctuation

Analyze Fluctuation
subroutine Analyze Fluctuation

calculate fluctuation

GNUPLOT
2.9. Analyze_Combine Combine

Analyze Combine
subroutine Analyze Combine

Combine
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3. Calc_Angle
Angle.f90

3.1. Calc_AngleEnergy angle
Calc_AngleEnergy

function Calc_AngleEnergy(angle, atom, virial,

type(Angle_t),intent(in),dimension(MAX_ANGLE)::angle
type(Atom_t), intent(inout),dimension(MAX_ATOM): :atom
type(Rigid_t),intent(in),dimension(MAX RIGID)::rigid
real*8,dimension(3,3), intent(inout)::virial
integer,intent(in)::init

integer, intent(in)::last

integer, intent(in)::step

real*8::totalEnergy
angle

3.2. Calc_ClusterAngleEnergy angle
Calc_ClusterAngleEnergy

init, last, step)
result (totalEnergy)

angle

angle

function Calc_ClusterAngleEnergy(angle, atom, Cluster, init, last) &
result (totalEnergy)

type(Angle_t),intent(in),dimension(MAX_ANGLE)::angle
type(Atom_t), intent(inout),dimension(MAX_ATOM): :atom
type(Cluster_t),dimension(MAX_CLUSTER)::Cluster
integer::init

integer::last

real*8,dimension(MAX_CLUSTER,MAX CLUSTER)::totalEnergy

angle

angle

angle
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4. Calc_Bond
Bond.f90

4_.1. Calc_BondEnergy bond
Calc_BondEnergy

function Calc_BondEnergy(bond, atom, rigid, init, last, step)
result (totalEnergy)

type(Bond_t), intent(in),dimension(MAX_BOND): :bond
type(Atom_t), intent(inout),dimension(MAX_ATOM): :atom
type(Rigid_t),intent(in),dimension(MAX RIGID)::rigid
real*8,dimension(3,3), intent(inout)::virial
integer::init

integer::last

integer::step

bond

real*8::totalEnergy bond

bond

4_.2. Calc_BondEnergy bond
Calc_ClusterBondEnergy

function Calc_ClusterBondEnergy(Bond, Atom, Cluster, init, last) &
result (totalEnergy)

type(Bond_t), intent(in),dimension(MAX_BOND): :Bond

bond
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
type(Cluster_t),intent(inout),dimension(MAX_CLUSTER)::Cluster
integer::init
integer::last
real*8,dimension(MAX_CLUSTER,MAX CLUSTER)::totalEnergy bond

bond
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5. Boundary_Function
Boundary_Function.f90

5.1. Adjust_EllipsoidBoundary
Adjust_EllipsoidBoundary
subroutine Adjust EllipsoidBoundary(object, vel, dt)

real*8,intent(in)::dt MD 1
type(Object_t), intent(inout)::object
real*8, intent(inout),dimension(:,:)::vel
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6. Boundary_Method
Boundary_Method.f90

6.1. Adjust_Boundary
Adjust_Boundary
function Adjust Boundary(vec) result (adjustVec)

real*8,intent(in),dimension(3)::vec

real*8,dimension(3)::adjustVec

6.2. Replica_lIndex
Replica_Index
function Replica_Index(vec) result (index)

real*8,intent(in),dimension(3)::vec

real*8,dimension(3)::index

(0,0,0)

6.3. Adjust BoundaryWithReplica 1-5
Adjust_BoundaryWithReplica
function Adjust BoundaryWithReplica(vec, id, replicalD) result (adjustVec)

real*8,intent(in),dimension(3)::vec 1 2
integer,intent(in)::id 1 1D
integer, intent(in)::replicald 2 1D

real*8,dimension(3)::adjustVec
1-5 1 2
6.4. Compress_Replicalndex

Compress_Replicalndex
function Compress_Replicalndex(index) result (compressindex)

integer,dimension(3), intent(in)::index 3
integer: :compressindex 1
3 1
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6.5. Create_ReplicaCellCoordinate
Create_ReplicaCellCoordinate
subroutine Create ReplicaCellCoordinate

6.6. Create BoundaryStatus
Create_BoundaryStatus
subroutine Create BoundaryStatus( hexa )

type(Hexahedral _t), intent(inout)::hexa

6.7. Calc_LengthAndAngle
Calc_LengthAndAngle
subroutine Calc_LengthAndAngle( hexa )

type(Hexahedral _t), intent(inout)::hexa
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7. Calc_Cap
Cap.T90

7.1. Calc_CapEnergy CAP
Calc_CapEnergy

function Calc_CapEnergy(Cap, Atom, temp, init, last) result (totalEnergy)

type Cap_t),intent(in),dimension(MAX MOL)::Cap Cap
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
real*8, intent(in)::temp

integer,intent(in)::init

integer, intent(in)::last

real*8::totalEnergy Cap

Cap

D
2) Cap

2-1) half harmonic
energy = distance ** 2 * 0.5* coeff ( r > cap radius)

energy = 0 ( r <= cap radius)
2-2) biquadratic
energy =

((distance**2 - radius**2) / radius**2) ** 2 * radius*coeff*0.5
distance = distance of cap-center and atom
3) (

7.2. Calc_ClusterCapEnergy CAP
Calc_ClusterCapEnergy
function Calc_ClusterCapEnergy(Cap, Atom, cluster, temp, &
init, last) result (totalEnergy)

type(Cap_t), intent(in),dimension(MAX _MOL)::Cap Cap
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
type(Cluster_t),intent(inout),dimension(MAX_CLUSTER)::cluster
real*8, intent(in)::temp

integer, intent(in)::init

integer, intent(in)::last

real*8,dimension(MAX_CLUSTER,MAX CLUSTER)::totalEnergy
Cap

Cap
Calc_CapEnergy
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8. Check Class
Check Class.f90

8.1. Check AtomDistance

Check_AtomDistance
subroutine Check AtomDistance

1.0d05(A)
8.2. Check LinearTorsion

Check_LinearTorsion
subroutine Check_LinearTorsion

torsion

1.0d05(radian)

8.3. Check_ChainInEllipsoid
Check_ChainInEllipsoid
subroutine Check _ChainInEllipsoid
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8.4. Check_Boundary
Check_Boundary
subroutine Check Boundary

8.5. Check_ReplicaPosition
Check_ReplicaPosition
subroutine Check ReplicaPosition(interact, i, cutoff)

integer,intent(in)::i ID
type(Interactl5 t),intent(in)::interact 1-5
real*8, intent(in)::cutoff

(

8.6. Check_AtomBelongCluster
Check_AtomBelongCluster
subroutine Check AtomBelongCluster

1-2, 1-3, 1-4

8.7. Check_OptionCombination
Check_OptionCombination
subroutine Check OptionCombination

STOPCE
PME/EWALD
1-5

Hybrid
Nose-Hoover

FMM
NPT
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9. Analyze_Control
Control_Analyze.f90

9.1. Analyze Main ANALYZE
Analyze Main
subroutine Analyze Main

ANALYZE

0)
1) van der Waals
2)
3)
4)
5)
6)
7)
8)
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10. MD_Control

Control_MD.T90

10.1.MD_Main MD

MD Main
subroutine MD_Main

MD

1 open
2) MD

3) MD

4) close
5) MD

6)

10.2.Init_ MD MD

Init_MD
subroutine Init MD

MD

1)
2) AMBER

3)

4) 1-5

10.3.Exec_ MD MD

Exec_MD
subroutine Exec MD

MD
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10.4.Final_MD MD
Final _MD
subroutine Final _MD

MD

1) (3 M )
2)
)M 1 ( )
4)
5)
6)
D)
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11. Minimize_Control
Control_Min.f90

11.1.Minimize_Main MINIMIZE
Minimize Main
subroutine Minimize Main

Minimize

1) minimization
2) minimization
3) minimization

11.2.Init_Minimize MINIMIZE
Init_Minimize
subroutine Init Minimize

Minimize

D

2)

3) SHAKE
4) 1-5

5) AMBER

6)

)

11.3.Exec_Minimize MINIMIZE

Exec_Minimize
subroutine Exec_Minimize

Minimize
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11.4. Final_Minimize MINIMIZE
Final _Minimize
subroutine Final_Minimize

Minimize

1) 1-5

2)

3) Analyze
4) Minimize

11.5. Write_Histogram
Write Histogram
subroutine Write Histogram

1) RMSF  RMSD
2)
3) RMSF  RMSD
4)
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12. Calc_Dihedral
Dihedral .f90

12.1. Calc_DihedralEnergy
Calc_DihedralEnergy
function Calc DihedralEnergy(Dihedral, Atom, temp, weight, &
init, last) result (totalEnergy)

type(Dihedral_t), intent(in),dimension(MAX_DIHEDRAL):: Dihedral
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
integer,intent(in)::init

integer, intent(in)::last

real*8,intent(in)::weight

real*8,intent(in)::temp

real*8::totalEnergy

12.2. Calc_DihedralEnergy
Calc_ClusterDihedralEnergy
function Calc_ClusterDihedralEnergy(Dihedral, Atom, cluster, &
temp, weight, init, last) result (totalEnergy)

type(Dihedral_t), intent(in),dimension(MAX_DIHEDRAL):: Dihedral
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
type(Cluster_t),intent(inout),dimension(MAX CLUSTER):: cluster
integer,intent(in)::init

integer, intent(in)::last

real*8,intent(in)::weight

real*8, intent(in)::temp

real*8,dimension(MAX_CLUSTER,MAX CLUSTER)::totalEnergy
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13. Calc_Distance
Distance.f90

13.1. Calc_DistanceEnergy
Calc_DistanceEnergy
function Calc_DistanceEnergy(Distance, Atom, temp, weight, &
init, last) result (totalEnergy)

type(Distance_t), intent(in),dimension(MAX_DISTANCE): :Distance
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
integer,intent(in)::init

integer, intent(in)::last

real*8,intent(in)::temp

real*8,intent(in)::weight

real*8::totalEnergy

flat-well harmonic

distance < low > energy = low_coeff *(distance - low_base)**2

low <= distance <= up : energy = 0

up < distance > energy = up_coeff * (distance - up_base)**2
other

distance < low > energy = low_coeff *(diff/low_base**2)**2

low <= distance <= up : energy = 0

up < distance > energy = up_coeff * (diff/up_base**2)**2

diff = distance**2 - base**2

flat-well harmonic

-34-



SU>3>[>y2 221222 2P ?2>>

13.2. Calc_DistanceEnergy
Calc_ClusterDistanceEnergy
function Calc_ClusterDistanceEnergy(Distance, Atom, Cluster, temp, weight, &
init, last) result (totalEnergy)

type(Distance_t), intent(in),dimension(MAX_DISTANCE): :Distance
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
type(Cluster_t),intent(inout),dimension(MAX_CLUSTER)::Cluster
integer, intent(in)::init

integer, intent(in)::last

real*8,intent(in)::temp

real*8,intent(in)::weight

real*8,dimension(MAX_CLUSTER,MAX CLUSTER)::totalEnergy

flat-well harmonic

distance < low > energy = low_coeff *(distance - low_base)**2

low <= distance <= up : energy = 0

up < distance > energy = up_coeff * (distance - up_base)**2
other

distance < low > energy = low_coeff *(diff/low_base**2)**2

0
up_coeff * (diff/up_base**2)**2

low <= distance <= up : energy
up < distance I energy

diff = distance**2 - base**2
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14. Exception_Routine
Error.f90

14.1. Stop_Of
Stop Of
subroutine Stop Of

14.2. Error _Of
Error Of
subroutine Error_Of(string)

character(*), intent(in)::string

14.3. Warning_Of
Warning_Of
subroutine Warning Of(string)

character(*), intent(in)::string
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15. File_Class
File Class.f90

15.1.File_Open
File_Open
subroutine File Open(unit, form, access, status, file, blank, recl, comment)

integer,intent(in)::unit

character(*), intent(in)::form
character(*), intent(in)::access
character(*), intent(in)::status
character(*), intent(in),optional::file
character(*), intent(in),optional::blank
integer, intent(in),optional::recl
character(*), intent(in),optional::comment

15.2. Check_Keyword

Check_Keyword
function Check_Keyword(word, keyword) result (isMatch)

character(*), intent(in)::word
character(*), intent(in),dimension(:): :keyword

logical::isMatch

15.3.File _Close
File _Close
subroutine File_Close(unit)

integer,intent(in)::unit
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16. Input_Data
Input_Data.f90

16.1. Input_TopologyFile ASCII
Input_TopologyFile
subroutine Input_TopologyFile

D
2)
3)
4)
5)
6)
7)

16.2. Update_Molecullelnformation
Update_Moleculelnformation
subroutine Update Moleculelnformation(mollD, headStr)

integer, intent(in)::molID ID
character(8), intent(in): :headStr 8

16.3. Copy_MoleculeAsChains
Copy_MoleculeAsChains
subroutine Copy_MoleculeAsChains(molID, headStr)

integer, intent(in)::molID ID
character(8), intent(in): :headStr

cosgene Mol Info Chaininfo
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16.4. Calc_PotentialParameter
Calc_PotentialParameter
subroutine Calc_PotentialParameter

1-5 van der Waals 1-4
a) AMBER
a-1) van der Waals van der Waals
van der Waals radius van der Waals
depth
6 = depth*radius**6*2.0
12 = depth*radius**12
a-2) 1-4 1-4
b) OPLS
a-1) van der Waals van der Waals
van der Waals radiusl van der Waals radius?2
van der Waals depth
6 = radiusl**3 * radius**3 * depth * 4.0d0
12 = radiusl**6 *radius **6 * depth * 4.0d0
a-2) 1-4 1-4
c) ECEPP
c-1) 1-4 1-4
(ECEPP van der Waals )

16.5.Set_Residuelnformation
Set_Residuelnformation
subroutine Set Residuelnformation

16.6. Init_Topology
Init_Topology
subroutine Init_Topology

Object Interact
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16.7. Input_BinaryTopologyFile
Input_BinaryTopologyFile
subroutine Input_BinaryTopologyFile

D

2)

3)

4)

5)

6)

)

8) BOND

9) ANGLE

10) TORSION

11) IMPROPER
12) FUNCTION
13) 1-5

14)

15)

16.8. Set_AdjustPhase torsion
Set_AdjustPhase

subroutine Set AdjustPhase(torsion, num)

type(Torsion_t),intent(inout),dimension(:)::torsion TORSION
integer, intent(in)::num TORSION

TORSION  phase 0 2m
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16.9. Input_PDBFile PDB
Input_PDBFile
subroutine Input PDBFile(file, unit, cord)

character(NAME_SIZE)::file
integer::unit
real*8,dimension(3,MAX_ATOM)::cord

PDB

16.10. Input_BinaryCoordinateFile
Input_BinaryCoordinateFile
subroutine Input_BinaryCoordinateFile(file, unit, cord)

character(NAME_SIZE)::file
integer::unit
real*8,dimension(3,MAX_ATOM)::cord

16.11. Input_VariableFile
Input_VariableFile
subroutine Input VariableFile

/
/
@
©)
b-1)
b-2)
SETVAR> LIST | FREE | FIX
L ]
SETVAR> RADIUS | FIX | FREE COOR x z
L 1
SETVAR> RADIUS | FIX | FREE ATOM
L ]
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16.12. Input_ShakeFile SHAKE
Input_ShakeFile
subroutine Input_ShakeFile

SHAKE SHAKE
SHAKE

SHAKE
2 SHAKE SHAKE> SHAKE 2 2
3 SHAKE SHAKE> SHAKE
4 SHAKE SHAKE> SHAKE 4 6

w
w

16.13. Input_CapFile CAP
Input_CapFile
subroutine Input_CapFile

Cap
Cap

CAP BOUND> INCLUDE [ ]
CAP BOUND> CENTER
BOUND> CENTER
BOUND> CENTER |X  (
BOUND> BOX X (

(

CAP BOUND> RADIUS

16.14. Input_PositionFile
Input_PositionFile
subroutine Input_PositionFile

GROUP> LIST
mass-wait [ ]

GROUP> RADIUS

mass-wait [ ]
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16.15. Input_BestfitFile BESTFIT
Input_BestfitFile

subroutine Input_BestfitFile(unit,form,file,isFree)

integer, intent(in)::unit
integer, intent(in)::form

character(NAME_SIZE), intent(in)::file
logical,intent(out),dimension(MAX_ATOM)::isFree

BEST-FIT
BEST-FIT

SETBST> LIST | FIX | FREE
L ]
SETBST> RADIUS | FIX | FREE ATOM
L ]
SETBST> RADIUS | FIX | FREE COOR X z
L ]

16.16. Input_DistanceFile
Input_DistanceFile

subroutine Input_DistanceFile

RDDSTC> LIST |[RFIEE1 RFEE2 TRIETKRZE LRETHRE THRIEH
L SREBREL

]
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16.17. Input_DihedralFile
Input_DihedralFile
subroutine Input _DihedralFile

CDIHE> LIST * 1 2 3

CDIHE> NUMBER 1 2 3 4

16.18. Input_MonitorFile
Input_MonitorFile
subroutine Input_MonitorFile

MONI> COOR [ ]

MONI> DIST [ ]

MONI> ANGL [ ]

MONI> TORS [ ]
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16.19. Input_MultiCanonicalFile
Input_MultiCanonicalFile

subroutine Input_MultiCanonicalFile

NAMEP1
SELECTIVELY-CANONICAL
MULTI-CANONICAL
( )
TSALLIS
( )
16.20. Search Molecule ID

Search_Molecule

function Search_Molecule(line) result (mollID)

character(*), intent(in)::line

integer::molID

1D
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16.21. Input_RestartFile
Input_RestartFile
subroutine Input_RestartFile

MD
#1 Character(*) | 1
#2 integer 1
#3 integer 1
#4 MD integer 1
#5 real*8 1
#6 real*8 1
#7 real*8 1
#8 real*8 1
#9 real*8 *3
#10 real*8 *3
#11 real*8 *3 velocity-verlet
#12 | Hybrid real*8 Hybrid *3 Hybrid
#13 | Hybrid real*8 Hybrid *3 Hybrid
#14 | Hybrid real*8 Hybrid *3 Hybrid
#15 real*8 NOSE-HOOVER
#16 real*8 NOSE-HOOVER
#17 real*8 NOSE-HOOVER
#18 real*8 *3
#19 real*8 *3
#20 real*8 *3
#21 real*8 *3
#22 real*8 *3
#23 real*8 *3
#24 real*8 *3
#25 | zeta real*8 1 Tsallis
#26 |V real*8 1 Tsallis
#27 real*8 3 Andersen
#28 real*8 9 Parrinello-Rahman
#29 real*8 9 Parrinello-Rahman
#30 real*8 1 Parrinello-Rahman
#31 | Andersen real*8 4 Andersen
#32 | Andersen real*8 4 Andersen
#33 | Andersen real*8 4 Andersen

volume

#34 | Parrinello-Rahman real*8 20 Parrinello-Rahman
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#35 | Parrinello-Rahman real*8 4 Parrinello-Rahman

#36 | Parrinello-Rahman real*8 4 Parrinello-Rahman
volume

#37 real*8 9*MAX_POT NPT

16.22. Input_EnergyFile

Input_EnergyFile

function Input_EnergyFile(currentStep, currentTime, cpuTime, &
rmsf, vdwl5Num, hyd15Num, rmsd, &
totalEnergy, KineticEnergy, temp, &

integer, intent(out):
real*4,intent(out)::
real*4,intent(out)::
real*8,intent(out)::
real*8,intent(out)::
real*8,intent(out)::
real*8,intent(out)::

potentialEnergy)

zcurrentStep
currentTime
cpuTime

rmsf
vdw15Num
hyd15Num
rmsd

real*8, intent(out),dimension(:): :potentialEnergy

real*8,intent(out)::

real*8, intent(out): :kineticEnergy

real*8,intent(out)::
logical::iskEnd

MINIMIZE ,MD

totalEnergy

temp

result (isknd)

MD
MD

CPU
root-mean square distance
1-5 van der Waals
1-5 hydrogen bond
root-mean square distance
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16.23. Input_EnergyAndAtomFile
Input_EnergyAndAtomFile
function Input_EnergyAndAtomFile( &
currentStep, currentTime, cpuTime, &
rmsf, vdwl5Num, hyd15Num, rmsd, &
totalEnergy, kineticEnergy, temp, &
potentialEnergy, atomData, num) result (iskEnd)

integer, intent(out): :currentStep MD
real*4,intent(out)::currentTime MD
real*4,intent(out)::cpuTime CPU
real*8,intent(out)::rmsf root-mean square distance
real*8, intent(out): :vdwl5Num 1-5 van der Waals

real*8, intent(out): :hyd15Num 1-5 hydrogen bond
real*8,intent(out)::rmsd root-mean square distance

real*8, intent(out),dimension(:): :potentialEnergy

real*8, intent(out): :totalEnergy

real*8, intent(out): :kineticEnergy

real*8, intent(out): :temp

real*8, intent(out),dimension(3,MAX_ATOM)::atomData ( )
integer, intent(in)::num

logical::iskEnd
MD
16.24. Get_HeadString
Get_HeadString

function Get HeadString(line, length) result (head)

character(*), intent(in)::line
integer, intent(in)::length

character(length): :head
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16.25. Input_HybridFile Hybrid
Input_HybridFile
subroutine Input_HybridFile

Hybrid Hybrid

16.26. Input_BinaryHybridFile Hybrid
Input_BinaryHybridFile
subroutine Input_BinaryHybrodFile(unti, file)

integer, intent(in)::unit
character(NAME_SIZE), intent(in)::file Hybrid

Hybrid

1) Hybrid

2) Hybrid ID
3) Hybrid

4)

5)

6) Hybrid

7 HD

8) HD ID
9 HD

10) HD ID

16.27. Initialize_HybirdModel Hybrid
Initialize HybridModel
subroutine Initialize Hybridvodel(unti, file)

Hybrid

1 Hybrid

2) Hybrid BOND BOND

3) Hybrid ANGLE ANGLE

4) Hybrid TORSION TORSION
5) Hybrid IMPROPER IMPROPER
6) Hybrid ID

7) Hybrid

8) Hybrid
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16.28. Input_RigidFile

Input_RigidFile

subroutine Input _RigidFile

RIGID> NUM

ID...

RIGID> COO

16.29. Init_RigidModel

D
2)
3)
4)
5)
6)
D)

Init_RigidModel

subroutine Init_RigidModel

type(Rigidinfo_t),intent(inout)::rigidinfo

integer,intent(in)::rigidID

type(Atom_t), intent(inout),dimension(MAX_ATOM): :atom

integer, intent(in)::elmNum

type(Chain_t),intent(in)::chain
integer,dimension(elmNum)::list
real*8, intent(inout),dimension(3,elmNum)::cord

real*8, intent(inout),dimension(3,elmNum): :model
real*8, intent(in),dimension(elmNum): :mass
integer, intent(inout)::index

1D
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16.30. Remove_InteractionInRigid
Remove_InteractionInRigid
subroutine Remove_InteractionlnRigid

16.31. Input_FlowForceFile FlowForce
Input_FlowForceFile
subroutine Input_FlowForceFile

FlowForce FlowForce
FlowForce

16.32. Input_UmbrellaFile Filled-Potential
Input_UmbrellaFile
subroutine Input_UmbrellaFile

Filled-Potential Filled-Potential
Filled-Potential

16.33. Remove_DummyBond BOND
Remove_DummyBond

subroutine Remove DummyBond(isDummy, validNum)

logical,intent(inout),dimension(MAX_BOND): : isDummy

integer, intent(inout)::validNum

BOND  Interact_lInstance

BOND

BOND
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16.34. Remove_DummyAngle ANGLE
Remove_DummyAngle
subroutine Remove DummyAngle (isDummy, validNum)

logical,intent(inout),dimension(MAX_ANGLE): : isDummy

integer, intent(inout)::validNum BOND
ANGLE  Interact_Instance ANGLE
ANGLE
16.35. Remove_DummyTorsion TORSION

Remove_DummyTorsion
subroutine Remove DummyTorsion (isDummy, validNum)

logical,intent(inout),dimension(MAX_TORSION): : isDummy
integer, intent(inout)::validNum TORSION

TORSION  Interact_Instance
TORSION
TORSION

16.36. Remove_DummyImproper IMPROPER
Remove_Dummy Improper
subroutine Remove Dummylmprope (isDummy, validNum)

logical,intent(inout),dimension(MAX_IMPROPER): : isDummy
integer, intent(inout)::validNum IMPROPER

IMPROPER  Interact_Instance
IMPROPER
IMPROPER
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16.37. Input_ExtCapFile CAP
Input_ExtCapFile
subroutine Input_ExtCapFile

CAP
16.38. Input_RangeFile

Input_RangeFile
subroutine Input_RangeFile

16.39. Input_GeneralizedBornFile GB/ASA
Input_GeneralizedBornFile
subroutine Input_GeneralizedBornFile

GB/ASA
16.40. Input_SatFile SAT
Input_SatFile

subroutine Input_SatFile(chainlnfo)

type(Chainlnfo_t),intent(in)::chainlnfo

SAT
16.41. Input_RdcFile RDC

Input_RdcFile
subroutine Input RdcFile

RDC
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16.42. Input_NoeFile NOE
Input_NoeFile
subroutine Input_NoeFile

NOE

16.43. Input_TplScalingFile
Input_TplScalingFile
subroutine Input_TplScalingFile( atominfo )

type(Atominfo_t), intent(inout)::atominfo

vdw

16.44. Init _FunkKind
Init_FunkKind
subroutine Init_FuncKind( num, method, kind )

integer, intent(in)::num
integer, intent(in)::method
integer,dimension(MAX_TYPE,MAX TYPE), intent(in)::kind

16.45. Set_AutoShake SHAKE
Set_AutoShake
subroutine Set AutoShake( obj, intr, dyn)

type(Object_t), intent(inout)::obj
type(Interact_t), intent(inout)::intr
type(Dynamics_t), intent(inout)::dyn MD

SHAKE
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16.46. Set_AutoRigid RIGID
Set_AutoShake
subroutine Set AutoShake( obj, intr)

type(Object_t), intent(inout)::obj
type(Interact_t), intent(inout)::intr

16.47. Input_MVOFile MVO
Input_MVOFile
subroutine Input MVOFile( MVO )

type(MVO_t), intent(inout): :MVO MVO

MVO
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17. Input_Common

17.1.Input_CommonFille cosgene
Input_CommonFile
subroutine Input_CommonFile

cosgene

Input_Common.f90

(MINIMIZE ,MD,ANALYZE)

#1

#2

#3

#4

SHAKE

#5

CAP

#6

#7

#8

17.2. Calc_InteractNumber

Calc_InteractNumber

subroutine Calc_InteractNumber

-56-



SU>F>I>y?2 2 212 2 2 2P 2 >1>

18. Input_Option
Input_Option.f90

18.1.Decide_Phase
Decide Phase
function Decide_Phase () result (phase)

integer: :phase ID
18.2. Input_InputOption INPUT
Input_InputOption
subroutine Input_InputOption
INPUT
Init Value Set_Value
#1 Select_t( sopt
#2 character*6 iopt
#3 character*6 ropt
#4 character*80 copt
18.3. Input_OutputOption OUTPUT
Input_OutputOption
subroutine Input_OutputOption
OUTPUT
Init Value Set_Value
#1 Select_t( sopt
#2 character*6 iopt
#3 character*6 ropt
#4 character*80 copt
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18.4. Input_MinimizeOption MINIMIZE
Input_MinimizeOption
subroutine Input_MinimizeOption

MINIMIZE

Init Value Set_Value
#1 Select_t( sopt
#2 character*6 iopt
#3 character*6 ropt
#4 character*80 copt

18.5. Input_MDOption MD
Input_MDOption
subroutine Input_MDOption
MD

Init Value Set_Value
#1 Select_t( sopt
#2 character*6 iopt
#3 character*6 ropt
#4 character*80 copt
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18.6. Input_AnalyzeOption ANALYZE
Input_AnalyzeOption
subroutine Input_AnalyzeOption

ANALYZE

Init Value Set_Value
#1 Select_t( sopt
#2 character*6 iopt
#3 character*6 ropt
#4 character*80 copt
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18.7. Read_LineAndSetValue
Read_LineAndSetValue
subroutine Read_LineAndSetValue( &
IntOption, RealOption, CharOption, SelectOption, &
iopt, ropt, copt, sopt)

character (TOKEN_SIZE), intent(in),dimension(:)::IntOption
character(TOKEN_SIZE), intent(in),dimension(:)::RealOption
character(TOKEN_SIZE), intent(in),dimension(:)::CharOption
type(Select_t), intent(in),dimension(:)::SelectOption
integer, intent(out),dimension(:)::iopt

real*8, intent(out),dimension(:)::ropt
character(NAME_SIZE), intent(out),dimension(:)::copt
integer, intent(out),dimension(:)::sopt

18.8. Get_OptionKind
Get_OptionKind
function Get OptionKind(str) result (kind)
character(NAME_SIZE), intent(in)::str

integer::kind

18.9. Get_LeftSideAssignment
Get_LeftSideAssignment

function Get_LeftSideAssignment(line) result (left)
character(NAME_SIZE), intent(in)::line

character(TOKEN_SIZE)::left
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18.10. Get_RightSideAssignment

Get_RightSideAssignment
function Get RightSideAssignment(line) result (right)

character(NAME_SIZE), intent(in)::line

character(NAME_SIZE)::right

18.11. Is _LineEnd
Is_LineEnd
function Is_LineEnd(line) result (isknd)

character(NAME_SIZE), intent(in)::line

logical::iskEnd

18.12. Error_Line

Error_Line
subroutine Error_Line(line, position, message)

character(NAME_SIZE), intent(in)::line
integer, intent(in)::position
character(*), intent(in): :message

18.13. Get_Value_l4

Get_Value_ 14
function Get Value_l4(iopt, ioption, numStr) result (value)

integer,dimension(:),intent(in)::iopt
character(TOKEN_SIZE), intent(in)::numStr
character(TOKEN_SIZE),dimension(:),intent(in)::ioption

integer::value
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18.14. Get Value C

Get Value C
function Get Value_C(copt, coption, numStr) result (value)

character (TOKEN_SIZE),dimension(:), intent(in)::copt
character(TOKEN_SIZE), intent(in)::numStr
character(TOKEN_SIZE),dimension(:),intent(in)::coption

character(NAME_SIZE): :value

18.15. Get_Value R8

Get_Value R8
function Get Value R8(ropt, roption, numStr) result (value)

real*8,dimension(:), intent(in)::ropt
character(TOKEN_SIZE), intent(in)::numStr
character(TOKEN_SIZE),dimension(:),intent(in)::roption

real*8::value

18.16. Get Value_Select

Get_Value_Select
function Get Value Select(sopt, soption, numStr) result (value)

integer,dimension(:), intent(in)::sopt
character (TOKEN_SIZE), intent(in)::numStr
type(Select_t),dimension(:),intent(in)::soption

integer::value

18.17. Init_Value_l4

Init Value_ 14
subroutine Init Value l14(iopt, ioption, numStr, value)

integer,dimension(:), intent(out)::iopt
character (TOKEN_SIZE), intent(in)::numStr
character(TOKEN_SIZE),dimension(:),intent(in)::ioption
integer, intent(in)::value
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18.18. Init Value C

Init Value C
subroutine Init Value C(copt, coption, numStr, value)

character(NAME_SIZE) ,dimension(:), intent(out)::copt
character(TOKEN_SIZE), intent(in)::numStr
character(TOKEN_SIZE),dimension(:),intent(in)::coption
character(*), intent(in)::value

18.19. Init_Value RS

Init Value R8
subroutine Init Value R8(ropt, roption, numStr, value)

real*8,dimension(:), intent(out): :ropt
character (TOKEN_SIZE), intent(in)::numStr
character(TOKEN_SIZE),dimension(:),intent(in)::roption
real*8,intent(in)::value

18.20. Init Value Select Char

Init_Value_Select_Char
subroutine Init Value Select_Char(sopt, soption,

numStr, char)
integer,dimension(:), intent(out): :sopt

character(TOKEN_SIZE), intent(in)::numStr
type(Select_t),dimension(:),intent(in)::soption

character(KIND_SIZE), intent(in)::char

18.21. Init Value_Select Val

Init_Value_Select Val
subroutine Init Value Select Val(sopt, soption, numStr, value)

integer,dimension(:), intent(out): :sopt
character(TOKEN_SIZE), intent(in)::numStr
type(Select_t),dimension(:),intent(in)::soption
integer, intent(in)::value
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18.22. Init_Value_Select_Logical

Init_Value_Select Logical

subroutine Init Value Select Logical(sopt, soption, numStr, value)

integer,dimension(:), intent(out): :sopt
character(TOKEN_SIZE), intent(in)::numStr

type(Select_t),dimension(:),intent(in)::soption
logical,intent(in)::value

18.23. Set_Value_l4

Set Value 14
subroutine Set Value l4(iopt, ioption, numStr, object)

integer,dimension(:),intent(in)::iopt
character(TOKEN_SIZE), intent(in)::numStr
character(TOKEN_SIZE),dimension(:),intent(in)::ioption
integer, intent(out)::object

18.24. Set Value C

Set Value C
subroutine Set Value C(copt, coption, numStr, object)

character(NAME_SIZE) ,dimension(:), intent(in): :copt
character(TOKEN_SIZE), intent(in)::numStr
character(TOKEN_SIZE),dimension(:),intent(in)::coption
character(*), intent(out)::object
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18.25. Set_Value R8

Set_Value R8
subroutine Set Value R8(ropt, roption, numStr, object)

real*8,dimension(:), intent(in)::ropt
character(TOKEN_SIZE), intent(in)::numStr
character(TOKEN_SIZE),dimension(:),intent(in)::roption

real*8,intent(out)::object

18.26. Set Value_Select

Set_Value_Select
subroutine Set Value Select(sopt, soption, numStr, object)

integer,dimension(:), intent(in)::sopt
character (TOKEN_SIZE), intent(in)::numStr
type(Select_t),dimension(:),intent(in)::soption
integer, intent(out)::object

18.27. Set_Value_ Select_Logical

Set_Value_Select_Logical
subroutine Set Value_Select Logical(sopt, soption, numStr, object)

integer,dimension(:), intent(in)::sopt
character(TOKEN_SIZE), intent(in)::numStr
type(Select_t),dimension(:),intent(in)::soption
logical,intent(out)::object

18.28. Chekc_Option
Check _Option
subroutine Check Option(kind, option)
character(4), intent(in)::kind ("real™ | "int * | “char®)
character (TOKEN_SIZE),dimension(:), intent(in)::option
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18.29. Check_SelectOption
Check_SelectOption
subroutine Check_SelectOption(soption)

type(Select_t),dimension(:),intent(in)::soption

@
&) ( )
®
4)

18.30. Check DuplicateOption
Check_DuplicateOption
subroutine Check DuplicateOption(ioption, soption, roption, coption)

character(TOKEN_SIZE),dimension(:),intent(in)::ioption
type(Select_t),dimension(:),intent(in)::soption

character(TOKEN_SIZE),dimension(:),intent(in)::roption
character(TOKEN_SIZE),dimension(:),intent(in)::coption

19. Interact Method

19.1. Get_InteractType
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20. InteractTable Method
InteractTable.f90

20.1. Get_InteractPairList 1-5 (van der Waals + hydrogen bond)
Get_InteractPairList
subroutine Get_InteractPairList(atomID, vdwList, vdwNum, hydList, hydNum, &
isFreeAtom, type, funcKind)

integer, intent(in)::atomlD ID
integer,dimension(MAX_ATOM), intent(out): :vdwList 1-5 van der Waals
integer, intent(out): :vdwNum 1-5 van der Waals

integer,dimension(MAX_ATOM), intent(out): :hydList
integer, intent(out): :hydNum

logical ,dimension(MAX_ATOM): : isFreeAtom
integer,dimension(MAX_ATOM): : type
integer,dimension(MAX_TYPE,MAX_TYPE): :funcKind

cut-off
1-5
20.2. Get_VdwinteractList 1-5 (van der Waals )

Get_VdwinteractList
subroutine Get VdwinteractList(atomlD, vdwList, vdwNum)

integer, intent(in)::atomlD ID

integer,dimension(MAX_ATOM), intent(out): :vdwList 1-5 van der Waals

integer, intent(out): :vdwNum 1-5 van der Waals
cut-off

1-5 van der Waals
20.3. Get_HydInteractList 1-5 (hydrogen bond )
Get_HydInteractList
subroutine Get HydInteractList(atomlD, hydList, hydNum)
integer, intent(in)::atomlD 1D

integer,dimension(MAX_ATOM), intent(out): :hydList
integer, intent(out): :hydNum

cut-off

1-5
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20.4. Get_ElelnteractList 1-5
Get_ElelnteractList

subroutine Get_ElelnteractList(atomlD, eleList, eleNum)
integer, intent(in)::atomlD ID

integer,dimension(MAX_ATOM), intent(out)::eleList
integer, intent(out)::eleNum

cut-off
1-5

20.5. Update_InteractTable
Update_InteractTable

subroutine Update_ InteractTable(outlLog)

logical,intent(in)::outlLog
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20.6. Create AmberinteractPairList Amber
Create_AmberiInteractPairList
subroutine Create_AmberlInteractPairList(atomlD, &
vdwList, vdwNum, &
hydList, hydNum, &
Atom, type, &
isFreeAtom, funcKind, &

num)
integer, intent(in)::atomlD 1D
integer,dimension(MAX_ATOM), intent(out): :vdwList van der Waals
integer,dimension(MAX_ATOM), intent(out): :hydList
integer, intent(out): :vdwNum van der Waals

integer, intent(out): :hydNum

integer, intent(in)::num
type(Atom_t),dimension(num), intent(in)::Atom
integer,dimension(MAX_ATOM): : type

logical ,dimension(MAX_ATOM): : isFreeAtom
integer,dimension(MAX_TYPE,MAX_TYPE): :funcKind

AMBER

20.7. Create_OplsinteractList OPLS
Create OplsinteractList
subroutine Create OplsinteractList(atomiD, &
vdwList, vdwNum, elelList, eleNum, &
hydList, hydNum, Atom, num)

integer, intent(in)::atomlD ID
integer,dimension(MAX_ATOM), intent(out): :vdwList van der Waals
integer,dimension(MAX_ATOM), intent(out): :hydList

integer, intent(out): :vdwNum van der Waals

integer, intent(out): :hydNum
integer, intent(in)::num
type(Atom_t),dimension(num), intent(in)::Atom

OPLS (OPLS )
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20.8. Update_AtomBaseCutoff
Update_AtomBaseCutoff
subroutine Update_ AtomBaseCutoff(Atom, NonBonded, num)

type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
type(NonBondedInfo_t),intent(out): :NonBonded
integer, intent(in)::num

@
®) @ 1-5
©) (d ID ID

20.9. Update_AtomBaseCutoff
Update_ResidueCenterCutoff
subroutine Update ResidueCenterCutoff(Atom, NonBonded, Resid, &
atomNum, residNum)

type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
type(NonBondedInfo_t), intent(inout): :NonBonded
type(Resid_t),intent(in),dimension(MAX RESID): :Resid
integer, intent(in)::atomNum

integer, intent(in)::residNum

@)

™ (@) 1-5
©@®@ ID ID

20.10. Register_ResidueAtoms
Register_ResidueAtoms
subroutine Register ResidueAtoms(atomlD, resid, interact, &
replicalndex, index, kind, tableMax)

integer, intent(in)::atomlD ID
type(Resid_t),intent(in)::resid
type(Interactl5_t),intent(out)::interact

integer, intent(in),dimension(3)::replicalndex

integer, intent(inout)::index

integer, intent(in)::kind

integer, intent(in)::tableMax
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20.11.Update_ResidueSurfaceCutoff
Update ResidueSurfaceCutoff
subroutine Update ResidueSurfaceCutoff(Atom, NonBonded, Resid, &
atomNum, residNum)

type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom aggregate of atom
type(NonBondedInfo_t), intent(inout): :NonBonded aggregate of non-bond
type(Resid_t),intent(in),dimension(MAX RESID): :Resid aggregate of resid
integer, intent(in)::atomNum count of atoms
integer, intent(in)::residNum count of residues

@

(b)) 1-5

© (@) ID ID

20.12. Register_NearSurfaceAtoms
Register_NearSurfaceAtoms
subroutine Register NearSurfaceAtoms(atomlD, resid, interact, &
replicalndex, index, kind, tableMax)

integer, intent(in)::atomlD ID
type(Resid_t),intent(in)::resid
type(Interactl5_t),intent(out)::interact

integer, intent(in),dimension(3)::replicalndex

integer, intent(inout)::index

integer, intent(in)::kind

integer, intent(in)::tableMax
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20.13. Reset_FlagFixAtomOrBonded
Reset_FlagFixAtomOrBonded
subroutine Reset FlagFixAtomOrBonded(atomlD, init, last, isCalc)

integer, intent(in)::atomlD ID
integer,intent(in)::init

integer, intent(in)::last

logical ,dimension(*), intent(inout)::isCalc

20.14. Is_InteractionUpdate
Is_InteractionUpdate
function Is_InteractionUpdate() result (update)

logical::update

1-5
1-5

20.15. Set UnitedInteraction
Set_UnitedInteraction
subroutine Set_UnitedInteraction

A1 « )

B)

0) 1-5

D) OPLS
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20.16. Register_Atoms atom
Register_Atoms
subroutine Register_ Atoms(atomlD,
num,
cord,
cutoff,
hydInteract,
vdwlnteract,
hydIndex,
vdwlIndex,
type,
isFreeAtom,
funcKind)

RO Ro RO Ro RO RO RO RO RO Ro

integer, intent(in)::atomlD I current atom
integer,intent(in)::num I total atom

real*8, intent(in),dimension(3,MAX_ATOM)::cord ! atom coordinate
real*8, intent(in)::cutoff I cut-off length ** 2
integer,dimension(MAX_HYD), intent(out)::hydInteract ! hydrogen-bond

integer,dimension(MAX_VDW), intent(out)::vdwinteract ! van der Waals
integer, intent(inout): :hydIndex I index of hydrogen-bond
integer, intent(inout): :vdwlndex I index of van der Waals
integer,dimension(MAX_ATOM), intent(in)::type ! interaction type of atoms
logical ,dimension(MAX_ATOM), intent(in): :isFreeAtom

I is free atom
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20.17. Register_AtomsPeriodic
Register_AtomsPeriodic

atom

subroutine Register AtomsPeriodic(atomlD,

num,
cord,
cutoff,
hydInteract,
vdwlnteract,
hydReplica,
vdwReplica,
hydIndex,
vdwlIndex,
type,
isFreeAtom,
funcKind)

integer, intent(in)::atomlD
integer,intent(in)::num

I current atom
I total atom

real*8, intent(in),dimension(3,MAX_ATOM)::cord ! atom coordinate

real*8, intent(in)::cutoff

integer,dimension(MAX_HYD), intent(out):
integer,dimension(MAX_VDW), intent(out):
integer,dimension(MAX_HYD), intent(out):
integer,dimension(MAX_VDW), intent(out):

integer, intent(inout): :hydIndex
integer, intent(inout): :vdwlndex

integer,dimension(MAX_ATOM), intent(in):
logical ,dimension(MAX_ATOM), intent(in)::

I cut-off length ** 2

shydInteract ! hydrogen-bond
:vdwinteract ! van der Waals
:hydReplica ! hyd-replica-index
:vdwReplica ! vdw-replica-index

I index of hydrogen-bond
! index of van der Waals

:type ! interaction type of atoms

isFreeAtom
! is free atom

RO RO RO Ro RO RO RO RO RO RO RO Ro
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20.18. Create PairListWithCellPeriodic
Create PairListWithCellPeriodic
subroutine Create PairListWithCellPeriodic(atomlD,

vdwList, vdwNum,
hydList, hydNum,
vdwReplica,

hydReplica,

Atom, type,

isFreeAtom,

num)

RO RO RO Ro RO Ro RO

current atom

vdw atom list

hyd atom list
vdw replica index
hyd replica index
count of vdwList
count of hydList

integer, intent(in)::atomlD
integer,dimension(MAX_ATOM), intent(out)::vdwList
integer,dimension(MAX_ATOM), intent(out)::hydList
integer,dimension(MAX_ATOM), intent(out): :vdwReplica
integer,dimension(MAX_ATOM), intent(out): :hydReplica
integer, intent(out): :vdwNum

integer, intent(out): :hydNum

integer,intent(in)::num I number of atoms
type(Atom_t),dimension(MAX_ATOM), intent(in)::Atom I atom information
integer,dimension(MAX_ATOM): :type

logical ,dimension(MAX_ATOM): : isFreeAtom

@

™ (@) 1-5
©@®@ ID ID

20.19. Update_CellIndexPeriodic
Update_CelllIndexPeriodic
subroutine Update CelllndexPeriodic
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20.20. Create PairListWithCell
Create PairListWithCell
subroutine Create PairListWithCellPeriodic(atomlD,

vdwList, vdwNum,
hydList, hydNum,

Atom, type,

isFreeAtom,

num)

RO RO Ro Ro Ro

current atom

vdw atom list
hyd atom list
count of vdwList
count of hydList
number of atoms
atom information

integer, intent(in)::atomlD
integer,dimension(MAX_ATOM), intent(out)::vdwList
integer,dimension(MAX_ATOM), intent(out)::hydList
integer, intent(out): :vdwNum

integer, intent(out): :hydNum
integer,intent(in)::num
type(Atom_t),dimension(MAX_ATOM), intent(in)::Atom
integer,dimension(MAX_ATOM): :type

logical ,dimension(MAX_ATOM): : isFreeAtom

@

(b (a) 1-5
©@®@ ID ID

20.21. Update_CellIndex
Update_CelllIndex
subroutine Update Celllndex
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21. Interact Control
Interact_Control.f90

21.1.Interact_Control
Interact_Control
subroutine Interact Main(object, interact,dynamics,cluster,boundary,option)

type(Object_t), intent(inout)::object
type(Interact_t),intent(in)::interact
type(Dynamics_t), intent(inout)::dynamics
type(MultiCluster_t), intent(inout)::cluster
type(Option_t), intent(in)::option
type(Boundary_t), intent(in)::boundary

1) bond

2) angle

3) torsion

4) improper

5) 1-4 van der Waals
6) 1-4 static electric
7) 1-5 van der Waals
8) 1-5 static electric
9) 1-5 hydrogen-bond
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22. cosgene
cosgene .90

22.1.Para_MD
Para_ MD

0 CPU CPU  child

22.2.MD_MainProcess MD
MD_MainProcess
subroutine MD_MainProcess

Cosgene
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23. Math_Library
Math_Library.f90

23.1.Innter_Product 3
Inner_Product
function Inner_Product(vecl, vec2) result (innerProduct)

real*8,intent(in),dimension(3)::vecl, vec2

real*8::innerProduct

23.2.Add_InnterProduct 3
Add_InnerProduct
function Add_InnerProduct(inner, vecl, vec2) result (addlnner)

real*8,intent(in),dimension(3)::vecl, vec2
real*8,intent(in)::inner

real*8::addlnner

23.3.Cross_Product 3
Cross_Product
function Cross_Product(vecl, vec2) result (crossProduct)

real*8,intent(in),dimension(3)::vecl, vec2

real*8,dimension(3)::crossProduct

23.4. ADD_Square_ValueStrict 3
ADD_Square_ValueStrict
function Add_Square ValueStrict(value,vec) result (result)

real*8,intent(in)::value
real*8,intent(in),dimension(3)::vec

real*8::result
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23.5. Square_ValueStrict 3 2
Square_ValueStrict
function Square_ ValueStrict(vec) result (value)

real*8,intent(in),dimension(3)::vec

real*8::value

23.6.Square_Value 3 2
Square_Value
calculate square value of vector (use multiplication)

real*8,intent(in),dimension(3)::vec

real*8::value

23.7.Standard_Deviation
Standard_Deviation
function Standard_Deviation(data, average) result (sd)

real*8, intent(in),dimension(:)::data
real*8, intent(out): :average

real*8::sd

23.8.Determinant_3by3 3
Determinant_3by3
function Determinant_3by3(matrix) result (determinant)

real*8,dimension(3,3), intent(in)::matrix

real*8: :determinant

23.9._MatrixProduct_3by3 3
MatrixProduct_3by3
function MatrixProduct _3by3(matrixl, matrix2) result (resultMatrix)

real*8,dimension(3,3), intent(in)::matrixl
real*8,dimension(3,3), intent(in)::matrix2

real*8,dimension(3,3)::resultMatrix
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23.10. InvertMatrix_3by3 3
InvertMatrix_3by3
function InvertMatrix_3by3(matrixl) result (resultMatrix)

real*8,dimension(3,3), intent(in)::matrix

real*8,dimension(3,3)::resultMatrix

23.11. Calc_LinearEquation
Calc_LinearEquation
subroutine Calc_LinearEquation(a, x, b, declare, size, eps)

integer, intent(in)::declare
real*8,dimension(declare,declare), intent(inout)::a
real*8,dimension(declare), intent(in)::b
real*8,dimension(declare), intent(out)::x

integer, intent(in)::size

real*8,intent(in)::eps

w H

a(l:size,l:size)*x(1l:size) = b(1l:size)

23.12. Calc_EigenvalueProblem
Calc_EigenvalueProblem
function Calc_EigenValueProblem(matrix, loop, converge) result (eigen)

real*8,intent(inout),dimension(:,:)::matrix
integer, intent(in)::loop

real*8, intent(in)::converge

real*8,dimension(SIZE(matrix,1))::eigen
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23.13. Create_RandomNumber
Create_RandomNumber

subroutine Create_RandomNumber(size, seed, randomList)

integer, intent(in)::seed
integer, intent(in)::size
real*4,intent(inout),dimension(size)::randomList

23.14. Random_Sequence
Random_Sequence
subroutine Random_Sequence(size, sequence, randomList)

integer, intent(in)::size
real*4,intent(inout),dimension(size)::randomList
integer, intent(inout): :sequence

23.15. Exec_QuickSort
Exec_QuickSort
subroutine Exec_QuickSort(data, tag, num)

real*8::data(*)
integer::tag(*)
integer::num

23.16. Sort_PartialData
Sort_PartialData
recursive subroutine Sort PartialData (data, tag, low, high)

real*8::data(*)
integer::tag(*)
integer::low
integer::high

14
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23.17. Exec_SequentialSort
Exec_SequentialSort

subroutine Exec_SequentialSort (data, tag, low, high)

real*8::data(*)
integer::tag(*)
integer::low
integer::high
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24. Minimize Method
Minimize_Method.f90

24.1. Exec_SteepestDecent
Exec_SteepestDecent
subroutine Exec_SteepestDecent(object, interact, restrain, condition, &
dynamics, option, boundary, cluster)

type(Object_t), intent(inout)::object
type(Interact_t),intent(in)::interact
type(Restrain_t), intent(in)::restrain
type(Condition_t),intent(in)::condition
type(Dynamics_t), intent(inout): :dynamics
type(Option_t), intent(inout)::option
type(Boundary_t), intent(in)::boundary
type(MultiCluster_t), intent(inout)::cluster

24.2. Exec_CondjugateGradient
Exec_CondjugateGradient
subroutine Exec_CondjugateGradient(object, interact, restrain, &
condition, dynamics, option, boundary, cluster)

type(Object_t), intent(inout)::object
type(Interact_t),intent(in)::interact
type(Restrain_t), intent(in)::restrain
type(Condition_t),intent(in)::condition
type(Dynamics_t), intent(inout)::dynamics
type(Option_t), intent(inout)::option
type(Boundary_t), intent(in)::boundary
type(MultiCluster_t), intent(inout)::cluster
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25. Monitoring
Monitor.f90

25.1.Display_Monitor MD
Display_Monitor
subroutine Display Monitor(vel, simulateTime)

real*8,dimension(:,:)::vel
real*8,intent(in)::simulateTime

25.2 _Monitor_Trajectory
Monitor_Trajectory
subroutine Monitor_Trajectory(Atom, vel, simulateTime)

type(Atom_t), intent(in),dimension(:)::Atom
real*8, intent(in),dimension(:,:)::vel
real*8,intent(in)::simulateTime

D
2)
3)
4)
4-1)
4-2)
4-3) angle
4-4) torsion

25.3. Display_Log MD
Display_Log
subroutine Display Log(totalEnergy, potentialEnergy, kineticEnergy, &
rmsf, density, temp, simulateTime, loopNum, format)

real*8,intent(in)::totalEnergy
real*8, intent(in)::potentialEnergy
real*8,intent(in)::kineticEnergy
real*8,intent(in)::temp
real*8,intent(in)::simulateTime

real*8,intent(in)::rmsf root-mean square force
real*8,intent(in)::density
integer, intent(in)::loopNum MD

integer, intent(in)::format

MD
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25.4.0pen_MonitorFile
Open_MonitorFile
subroutine Open_MonitorFile

D
2)
3)
4)

25.5.0pen_MonitorFile
Close_MonitorFile
subroutine Close MonitorFile

25.6. Is_OutputStep
Is_OutputStep
function Is OutputStep(info, i) result (output)

type(FileMonitor_t),intent(in)::info
integer,intent(in)::i MD

logical::output
MD
25.7. Display_InputOption INPUT

Display_InputOption
subroutine Display_InputOption

INPUT
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25.8.Display_MinimizeOption MINIMIZE
Display MinimizeOption
subroutine Display MinimizeOption

MINIMIZE
25.9. Display_MDOption MD

Display_MDOption
subroutine Display MDOption

MD
25.10. Display_OutputOption OUTPUT

Display_OutputOption
subroutine Display OutputOption

OUTPUT
25.11.Display_AnalyzeOption ANALYZE

Display_AnalyzeOption
subroutine Display_AnalyzeOption

ANALYZE
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25.12.Displat_MonitorFile
Display_MonitorFile
subroutine Display MonitorFile(title, monitor)

character(*), intent(in)::title
type(FileMonitor_t),intent(inout): :monitor

D
2)
3)
4)

25.13.Displat_InOutFile
Display_InOutFile
subroutine Display_InOutFile(title, input)

character(*), intent(in)::title
type(File_t),intent(in)::input

D
2)
3)

25.14 _Monitor_Minimize MINIMIZE
Monitor_Minimize
subroutine Monitor_Minimize(loop, stepLength)

integer, intent(in)::loop MINIMIZE
real*8,intent(in)::stepLength

MINIMIZE

25.15.Display_PotentialEnergy
Display_PotentialEnergy
subroutine Display PotentialEnergy
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25.16.0utput_TsallisData Tsallis
Display_TsallisData
subroutine Output_TsallisData(monMD, dyn)

type(MD_t), intent(in): :monMD
type(Dynamics_t), intent(in)::dyn

Tsallis ( p
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26. Fast_Nonbonded
Fast_NonBonded.f90

26.1. Calc_Cutoffl5InteractEnergy 1-5
Calc_Cutoffl5InteractEnergy
subroutine Calc_Cutoffl5InteractEnergy(nonBonded, Atom, looplnit, looplLast,
dyn, option, updatePeriod)

type(NonBondedInfo_t), intent(in)::nonBonded 1-5
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
integer, intent(in)::looplnit

integer, intent(in)::loopLast

type(Dynamics_t), intent(inout): :dyn MD
type(Option_t), intent(in)::option

integer, intent(in)::updatePeriod

1-5

FMM 1-5 van der Waals

26.2 26.12
real*8,dimension(3,MAX_ATOM)::cord
real*8,dimension(3,MAX_ATOM): :grad
real*8,dimension(MAX_ATOM)::ele
real*8::eleCoeff
real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd10Coeff 10
real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd12Coeff 12

real*8,dimension(MAX_TYPE,MAX_TYPE): :vdw6Coeff van der Waals 6
real*8,dimension(MAX_TYPE,MAX TYPE)::vdwl2Coeff van der Waals 12
integer,intent(in)::init ( )
integer,intent(in)::last ( )
integer,intent(in)::step

real*8,dimension(MAX_POT): :energy

integer,dimension(MAX_ATOM): :vdwTopAtom van der Waals
integer,dimension(MAX_ATOM): :vdwLastAtom van der Waals
integer,dimension(MAX_VDW) : :vdwAtomID van der Waals ID

integer,dimension(MAX_ATOM): :hydTopAtom

integer,dimension(MAX_ATOM): :hydLastAtom

integer,dimension(MAX_HYD): :hydAtomID ID
integer,dimension(MAX_ATOM): :type
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26.2. Calc_VdwCutoff van der Waals
Calc_VdwCutoff
subroutine Calc_VdwCutoff(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomlD,
hydTopAtom, hydLastAtom, hydAtomlD)

26.1.

1-5 van der Waals

26.3. Calc_HydCutoff
Calc_HydCutoff
subroutine Calc_HydCutoff(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomlD,
hydTopAtom, hydLastAtom, hydAtomlD)

26.1.

1-5

26.4. Calc_ConstEleCutoff
Calc_ConstEleCutoff
subroutine Calc_ConstEleCutoff(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomlD,
hydTopAtom, hydLastAtom, hydAtomlD)

26.1.

1-5
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26.5. Calc_DependEleCutoff
Calc_DependeleCutoff
subroutine Calc_DependEleCutoff (cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomlD,
hydTopAtom, hydLastAtom, hydAtomlD)

26.1.

1-5

26.6. Calc_VdwConstEleCutoff van der Waals
Calc_VdwConstEleCutoff
subroutine Calc_VdwConstEleCutoff(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomlD,
hydTopAtom, hydLastAtom, hydAtomlD)

26.1.

1-5 van der Waals

26.7. Calc_VdwDependEleCutoff van der Waals
Calc_VdwDependEleCutoff
subroutine Calc_VdwDependEleCutoff(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomlD,
hydTopAtom, hydLastAtom, hydAtomlD)

26.1.

1-5 van der Waals
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26.8. Calc_VdwHydCutoff van der Waals
Calc_VdwHydCutoff
subroutine Calc_VdwHydCutoff(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomlD,
hydTopAtom, hydLastAtom, hydAtomlD)

26.1.

1-5 vander Waals

26.9. Calc_HydConstEleCutoff
Calc_HydConstEleCutoff
subroutine Calc_HydConstEleCutoff(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomlD,
hydTopAtom, hydLastAtom, hydAtomlD)

26.1.

1-5

26.10. Calc_HydDependEleCutoff
Calc_HydDependEleCutoff
subroutine Calc_HydDependEleCutoff(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomlD,
hydTopAtom, hydLastAtom, hydAtomlD)

26.1.

1-5
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26.11. Calc_VdwHydConstEleCutoff van der Waals, .
Calc_VdwHydConstEleCutoff
subroutine Calc_VdwHydConstEleCutoff(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomlD,
hydTopAtom, hydLastAtom, hydAtomlD)

26.1.

1-5 van der Waals, ,

26.12. Calc_VdwHydDependEleCutoff van der Waals, .
Calc_VdwHydDependEleCutoff
subroutine Calc_VdwHydDependEleCutoff(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hyd10Coeff, hydi12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomlD,
hydTopAtom, hydLastAtom, hydAtomlD)

26.1.

1-5 van der Waals, ,
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26.13. Calc_NoCutl5InteractEnergy 1-5
Calc_NoCutl5InteractEnergy
subroutine Calc_NoCutl5InteractEnergy(nonBonded, Atom, looplnit, looplLast,
dyn, option)

type(NonBondedInfo_t), intent(in)::nonBonded 1-5
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
integer, intent(in)::looplnit

integer, intent(in)::loopLast

type(Dynamics_t), intent(inout)::dyn MD
type(Option_t), intent(in)::option

1-5

26.14 26.24
real*8,dimension(3,MAX_ATOM): :cord
real*8,dimension(3,MAX_ATOM): :grad
real*8,dimension(MAX_ATOM)::ele
real*8::eleCoeff
real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd10Coeff 10
real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd12Coeff 12
real*8,dimension(MAX_TYPE,MAX_TYPE): :vdw6Coeff van der Waals 6
real*8,dimension(MAX_TYPE,MAX TYPE)::vdwl2Coeff van der Waals 12
integer,intent(in)::init ( )
integer,intent(in)::last ( )
integer,intent(in)::step
real*8,dimension(MAX_POT): :energy
logical ,dimension(MAX_ATOM): : isFreeAtom
integer,dimension(MAX_TYPE,MAX TYPE): :funkKind
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26.14. Calc_VdwNocut van der Waals
Calc_VdwNocut
subroutine Calc_VdwNocut(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff,
init, last, step,
isFreeAtom, funcKind)

26.13.

1-5 van der Waals

26.15. Calc_HydNocut
Calc_HydNocut
subroutine Calc_HydNocut(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff,
init, last, step,
isFreeAtom, funcKind)

26.13.

1-5

26.16. Calc_ConstEleNocut
Calc_ConstEleNocut
subroutine Calc_ConstEleNocut(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff,
init, last, step,
isFreeAtom, funcKind)

26.13.

1-5
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26.17. Calc_DependEleNocut
Calc_DependEleNocut
subroutine Calc_DependEleNocut (cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl12Coeff,
init, last, step,
isFreeAtom, funcKind)

26.13.

1-5

26.18. Calc_VdwConstEleNocut van der Waals
Calc_VdwConstEleNocut
subroutine Calc_VdwConstEleNocut(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff,
init, last, step,
isFreeAtom, funcKind)

26.13.

1-5 vander Waals

26.19. Calc_VdwDependEleNocut van der Waals
Calc_VdwDependEleNocut
subroutine Calc_VdwDependEleNocut(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff,
init, last, step,
isFreeAtom, funcKind)

26.13.

1-5 van der Waals

26.20. Calc_VdwHydNocut van der Waals
Calc_VdwHydNocut
subroutine Calc_VdwHydNocut(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff,
init, last, step,
isFreeAtom, funcKind)

26.13.

1-5 van der Waals
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26.21. Calc_HydConstEleNocut
Calc_HydConstEleNocut
subroutine Calc_HydConstEleNocut(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff,
init, last, step,
isFreeAtom, funcKind)

26.13.

1-5

26.22. Calc_HydDependEleNocut
Calc_HydDependEleNocut
subroutine Calc_HydDependEleNocut(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff,
init, last, step,
isFreeAtom, funcKind)

26.13.

1-5

26.23 Calc_VdwHydConstEleNocut van der Waals, .
Calc_VdwHydConstEleNocut
subroutine Calc_VdwHydConstEleNocut(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff,
init, last, step,
isFreeAtom, funcKind)

26.13.

1-5 van der Waals, ,

26.24 Calc_VdwHydDependEleNocut van der Waals, .
Calc_VdwHydDependEleNocut
subroutine Calc_VdwHydDependEleNocut(cord, grad, ele, type, energy, eleCoeff,
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff,
init, last, step,
isFreeAtom, funcKind)

26.13.

1-5 van der Waals, ,
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27. Object_Method
Object.f90

27.1.Minimum_ResidueDistance
Minimum_ResidueDistance

function Miminum_ResidueDistance(residllID, resid2ID, replica) result (minimum)

integer, intent(in)::residlID ID
integer, intent(in)::resid2ID 2 1D
integer,dimension(3), intent(out)::replica

real*8: :minimum

27.2. Get_Coordinate
Get_Coordinate
subroutine Get_Coordinate(array)

real*8,dimension(3,MAX_ATOM)::array

27.3.Set_Coordinate
Set_Coordinate
subroutine Set _Coordinate(array)

real*8,dimension(3,MAX_ATOM)::array

27.4.Get_Gradient
Get_Gradient
subroutine Get_Gradient(array)

real*8,dimension(3,MAX_ATOM)::array
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27.5.Set_Gradient
Set_Gradient
subroutine Set _Gradient(array)

real*8,dimension(3,MAX_ATOM)::array

27.6.Get_Mass
Get_Mass
subroutine Get _Mass(array)

real*8,dimension(MAX_ATOM): :array

27.7. Get_ReferenceCoordinate
Get_ReferenceCoordinate
subroutine Get ReferenceCoordinate(array)

real*8,dimension(3,MAX_ATOM)::array

27.8. Get_FreeAtomvVelocity
Get_FreeAtomVelocity
subroutine Get FreeAtomVelocity(array)

real*8,dimension(3,MAX_ATOM)::array

27.9. Set_FreeAtomvVelocity
Set_FreeAtomVelocity
subroutine Set_FreeAtomVelocity(array)

real*8,dimension(3,MAX_ATOM)::array
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27.10.Get_Cluster ID
Get_Cluster
function Get Cluster(i) result (cluster)

integer,intent(in)::i ID

integer::cluster ID

27.11.Get_ResidueCenter
Get_ResidueCenter
function Get ResidueCenter(num) result (center)

integer, intent(in)::num

real*8,dimension(3,MAX_RESID): :center

27.12. Centering_Translation
Centering_Translation
subroutine Centering_Translation

27.13.Get_ChainCenter

Get_ChainCenter
function Get _ChainCenter(chainlD, cord, mass) result (center)

integer, intent(in)::chainiD ID
real*8,intent(in),dimension(:,:)::cord
real*8,intent(in),dimension(:)::mass

real*8,dimension(3)::center

« D
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27.14. Get ReferenceChainCenter
Get_ReferenceChainCenter
function Get_ReferenceChainCenter(chainlD, mass) result (center)

integer, intent(in)::chainiD ID
real*8,intent(in),dimension(:)::mass

real*8,dimension(3)::center

« D

27.15. Find_MaxForceAndAtom
Find_MaxForceAndAtom
function Find_MaxForceAndAtom(atomID) result (maxForce)

integer, intent(out)::atomiD ID

real*8: :maxForce

27.16. Calc_TotalFreeAtomForce
Calc_TotalFreeAtomForce
function Calc_TotalFreeAtomForce() result (force)

real*8: :force

27.17.Calc_RMSF RMSF
Calc_RMSF
function Calc_RMSF() result (rmsf)

real*8::rmsf root-mean square of force

root-mean square of force
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27.18.Calc_LeastSquareFitting
Calc_LeastSquareFitting

Calc_LeastSquareFitting

function Calc_LeastSquareFitting(topChainliD, &

lastChianlD, &

refCord, &

cord, &

mass, &

rmsdWithoutH, &

rmsdCAlpha, &

rmsdMainChain, &
isChangeCord) result (rmsd)

integer, intent(in)::topChainlD ID
integer, intent(in)::lastChainiD ID
real*8, intent(in),dimension(:,:)::refCord

real*8, intent(inout),dimension(:,:)::cord

real*8,dimension(:)::mass

real*8, intent(out): : rmsdWithoutH RMSD
real*8, intent(out): :rmsdCAlpha Ca  RMSD
real*8, intent(out): :rmsdMainChain RMSD

logical,intent(in)::isChangeCord
real*8::rmsd RMSD

(root-mean square distance)
topChainlD lastChainlD
Ca

27.19. Update_CoordinateWithBoundary
Update_CoordinateWithBoundary
subroutine Update CoordinateWithBoundary

27.20. Calc_Density
Calc_Density
function Calc_Density() result (density)

real*8::density
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27.21. Get Distance 2
Get_Distance
Get_Distance(cordl, cord2) result (result)

real*8,intent(in),dimension(3)::cordl 1
real*8,intent(in),dimension(3)::cord2 2

real*8::result

27.22. Get_Angle 3
Get_Angle
Get_Angle(cordl, cord2, cord3) result (result)

real*8,intent(in),dimension(3)::cordl 1
real*8,intent(in),dimension(3)::cord2 2
real*8,intent(in),dimension(3)::cord3 3

real*8::result
(cordl-cord2 ) (cord3-cord2 )
27.23. Get _Torsion 4

Get_Torsion
Get_Torsion(cordl, cord2, cord3, cord4) result (result)

real*8,intent(in),dimension(3)::cordl 1
real*8,intent(in),dimension(3)::cord2 2
real*8,intent(in),dimension(3)::cord3 3
real*8,intent(in),dimension(3)::cord4 4
real*8::result
(cordl-cord2-cord3 ) (cord2-cord3-cord4 )

27.24. Calc_ParticleKinetic
Calc_ParticleKinetic
function Calc_ParticleKinetic( vel, num ) result ( kinetic )

real*8,dimension(3,MAX_ATOM), intent(in): :vel
integer,intent(in)::num

real*8: :kinetic
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27.25. Calc_ParticleKineticTensor
Calc_ParticleKineticTensor
function Calc_ParticleKineticTensor( vel, num ) result ( ktensor )

real*8,dimension(3,MAX_ATOM), intent(in)::vel
integer,intent(in)::num

real*8,dimension(3,3): :ktensor

27.26. Calc_RigidTransKinetic
Calc_RigidTransKinetic
function Calc_RigidTransKinetic( rigidinfo ) result ( kinetic )
type(RigidInfo_t),intent(in)::rigidinfo

real*8::kinetic

27.27. Calc_RigidTransKineticTensor
Calc_RigidTransKineticTensor
function Calc_RigidTransKineticTensor( rigidInfo ) result ( ktensor )

type(RigidInfo_t),intent(in)::rigidinfo

real*8,dimension(3,3): :ktensor

27.28. Calc_RigidRotateKinetic
Calc_RigidRotateKinetic
function Calc_RigidTRotateKinetic( rigidinfo ) result ( kinetic )
type(RigidInfo_t),intent(in)::rigidinfo

real*8::kinetic

27.29. Calc_RigidRotateKineticTensor
Calc_RigidRotateKineticTensor
function Calc_RigidTRotateKineticTensor( rigidinfo ) result ( kinetic )
type(RigidInfo_t),intent(in)::rigidinfo

real*8::kinetic
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27.30. Get MultiChainCenter

Get_MultiChainCenter
function Get_ MultiChainCenter (topChainlD, lastChainlD, cord, mass) &
result (center)

integer, intent(in)::topChainlD ID
integer, intent(in)::lastChainiD ID
real*8,intent(in),dimension(:,:)::cord

real*8, intent(in),dimension(:)::mass

real*8,dimension(3)::center

27.31. Get MultiRefChainCenter
Get_MultiRefChainCenter
function Get MultiRefChainCenter (topChainlD, lastChainlD, mass) &
result (center)

integer, intent(in)::topChainlD ID
integer, intent(in)::lastChainiD ID
real*8,intent(in),dimension(:)::mass

real*8,dimension(3)::center
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28. Output_Data
Output_Data.f90

28.1. Output_TopologyFile ASCII
Output_TopologyFile
subroutine Output_TopologyFile

ASCII

28.2. Output_BinaryTopologyFile
Output_BinaryTopologyFile
subroutine Output BinaryTopologyFile

28.3.0utput_PDBFile PDB
Output_PDBFile
subroutine Output PDBFile(file, unit, cord)

character(NAME_SIZE)::file

integer::unit
real*8,dimension(3,MAX_ATOM)::cord

PDB

28.4.0utput_BinaryCoordinateFile
Output_BinaryCoordinateFile

subroutine Output BinaryCoordinateFile(file, unit, cord)

character(NAME_SIZE)::file
integer::unit
real*8,dimension(3,MAX_ATOM)::cord
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28.5.0utput_RestartFile
Output_RestartFile
subroutine Output RestartFile(vel)

real*8,dimension(:,:),intent(in)::vel

MD
16.21. Input_RestartFile

28.6.0utput_EnergytFile
Output_EnergyFile
subroutine Output EnergyFile

MD

28.7 .0utput_EnergytForAnalysis MINIMIZE
Output_EnergyForAnalysis
subroutine Output EnergyForAnalysis(stepLength, rmsc, rmsf, rmsd)

real*8,intent(in)::stepLength
real*8,intent(in)::rmsc
real*8,intent(in)::rmsf
real*8,intent(in)::rmsd

MINIMIZE ANALYZE
28.8. Output_FPAverageFile FP
Output_FPAverageFile
subroutine Output FPAverageFile( file, rest )

type(File_t),intent(in)::file FP
type(Restrain_t), intent(inout)::rest

FP FP
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28.8.0pen_FileWithForm

Open_FileWithForm
subroutine Open_FileWithForm(unit, file, form, comment)

integer, intent(in)::unit

integer, intent(in)::form
character(NAME_SIZE), intent(in)::file
character(*), intent(in): :comment

28.9. Scale_RadiusAndCharge vdW

Scale_RadiusAndCharge
subroutine Scale_ RadiusAndCharge( atominfo, mollnfo, nonBondedinfo )

type(Atominfo_t)::atominfo
type(MolInfo_t)::mollInfo
type(NonBondedInfo_t)::nonBondedInfo

Vaw
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29. Output_MD
Output_MD.T90

29.1.0utput_MDfile MD

Output_MDfile
subroutine Output MDfile

MD PDB
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30. Calc_Position
Position.f90

30.1.Calc_PositionEnergy
Calc_PositionEnergy

function Calc_PositionEnergy(Position, Atom, temp, weight, &
init, last) result (totalEnergy)

type(Position_t), intent(in),dimension(MAX_POSITION)::position
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
integer,intent(in)::init

integer, intent(in)::last

real*8,intent(in)::weight

real*8,intent(in)::temp

real*8::totalEnergy

30.2.Calc_PositionEnergy
Calc_ClusterPositionEnergy

function Calc_ClusterPositionEnergy(Position, Atom, cluster, temp, &
weight, init, last) result (totalEnergy)

type(Position_t), intent(in),dimension(MAX_POSITION)::position
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
type(Cluster_t),intent(inout),dimension(MAX_CLUSTER):: cluster
integer,intent(in)::init

integer, intent(in)::last

real*8,intent(in)::weight

real*8,intent(in)::temp

real*8,dimension(MAX_CLUSTER,MAX CLUSTER)::totalEnergy
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31. Calc_Repulsion
Repulsion.f90

31.1.Calc_RepulsionEnergy repulsion
Calc_RepulsionEnergy

function Calc_RepulsionEnergy(Atom, temp, weight) result (totalEnergy)

type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
real*8, intent(in)::temp
real*8,intent(in)::weight

Repulsion
real*8::totalEnergy repulsion
repulsion( van der Waals )
repulsion 1-4 1-5

31.2.Calc_15RepulsionEnergy 1-5

repulsion
Calc_15Repulsion

function Calc_15Repulsion(Atom, interact, energy) result (totalEnergy)

type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
type(Interactl5 t),intent(in)::interact 1-5

real*8::totalEnergy 1-5 repulsion

1-5 repulsion( van der Waals )
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31.3. Calc_ClusterRepulsionEnergy repulsion
Calc_ClusterRepulsionEnergy
function Calc_ClusterRepulsionEnergy(Atom, Cluster, temp, weight) &
result (totalEnergy)

type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
type(Cluster_t),intent(inout),dimension(MAX_CLUSTER)::Cluster
real*8, intent(in)::temp

real*8,intent(in)::weight Repulsion
real*8,dimension(MAX_CLUSTER,MAX CLUSTER)::totalEnergy repulsion
repulsion( van der Waals )
repulsion 1-4 1-5
31.4.Calc_Clusterl5Repulsion 1-5 repulsion

Calc_Clusterl5Repulsion
function Calc_Clusterl5Repulsion(Atom, interact, cluster) result (energy)
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
type(Interactl5 t),intent(in)::interact 1-5
type(Cluster_t),intent(out),dimension(MAX_CLUSTER)::cluster

real*8,dimension(MAX_CLUSTER,MAX CLUSTER):: energy 1-5 repulsion

1-5 repulsion( van der Waals
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32. Restrain_Control
Restrain_Control .90

32.1.Restrain_Main
Restrain_Main
subroutine Restrain_Main( &
object, interact, restrain, cluster, dynamics, option)

type(Object_t), intent(inout)::object
type(Interact_t),intent(in)::interact

type(Restrain_t), intent(in)::restrain

type(Dynamics_t), intent(inout)::dynamics MD
type(MultiCluster_t), intent(inout)::cluster
type(Option_t), intent(in)::option

D

2)

3)

4) CAP

5) repulsion
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33. Shake_Method
Shake.f90

33.1.Exec_Shake SHAKE
Exec_Shake
subroutine Exec_Shake(cord, preCord)

real*8::cord(3, MAX_ATOM)
real*8::preCord(3, MAX_ATOM)

SHAKE( )
33.2.Calc_TwoAtomsHarmonicShake 2 SHAKE
Calc_TwoAtomsHarmonicShake

subroutine Calc_TwoAtomsHarmonicShake(cord, preCord)

real*8, intent(inout)::cord(3, MAX_ATOM)
real*8,intent(in)::preCord(3, MAX_ATOM)

2 SHAKE
33.3.Calc_TwoAtomsBiquadraticShake 2 2 SHAKE
Calc_TwoAtomsBiquadraticShake

subroutine Calc_TwoAtomsBiquadraticShake(cord, preCord)

real*8, intent(inout)::cord(3, MAX_ATOM)
real*8,intent(in)::preCord(3, MAX_ATOM)

2 2 SHAKE
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33.4.Calc_ThreeAtomsShake 3 SHAKE
Calc_ThreeAtomsShake
subroutine Calc_ThreeAtomsShake(cord, preCord)

real*8, intent(inout)::cord(3, MAX_ATOM)
real*8,intent(in)::preCord(3, MAX_ATOM)

3 SHAKE
33.5.Calc_FourAtomsShake 4 SHAKE
Calc_FourAtomsShake

subroutine Calc_FourAtomsShake(cord, preCord)

real*8, intent(inout)::cord(3, MAX_ATOM)
real*8,intent(in)::preCord(3, MAX_ATOM)

4 SHAKE
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34. String
String.T90

34.1.14_To_String
14 To String
function 14_To String(i4) result (string)
integer,intent(in)::i4
character(10)::string
4
34.2.R4_To_String 4
R4 To_String
function R4_To String(r4) result (string)
real*4,intent(in)::r4 4
character(16)::string
4
34.3.R8 To_String 8
R8 To_String
function R8 To String(r8) result (string)
real*8,intent(in)::r8 8
character(16)::string
8
34.4.R16_To_String 16
R16 To String
function R16_To String(rl6) result (string)
real*16, intent(in)::rl6 16

character(16)::string

16

-117-



SU>3>[>y2 221222 2P ?2>>

34.5.1L4 To_String
L4 To String
function L4 _To String(l14) result (string)
logical,intent(in)::14

character(6)::string

34.6.String_ToReal
String_ToReal
function String_ToReal(str, line) result (r8)

character(*), intent(in)::str
character(*), intent(in)::line

real*8::r8

34.7.String_Tolnteger
String_Tolnteger
function String_Tolnteger(str, line) result (i4)

character(*), intent(in)::str
character(*), intent(in)::line

integer::i4
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34.8.Read RealValue
Read RealValue
function Read RealValue(str) result (r8)

character(*), intent(inout)::str

real*8::r8

34.9.Read_Intvalue
Read_Intvalue
function Read_IntValue(str) result (i4)

character(*), intent(inout)::str

integer::i4

34.10.Read_String
Read_String
function Read String(str, target) result (name)

character(*), intent(inout)::str
character(*), intent(in)::target

character(len(target)): :name
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34.11.Change_CapitalWord
Change_CaptitalWord
subroutine Change_ CapitalWord(str)

character(*), intent(inout)::str

34.12.1sEqual
Is_Equal
function Is _Equal(strl, str2) result (isEqual)

character(*), intent(in)::strl
character(*), intent(in)::str2

logical::isEqual
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35. System_Class
System_Class.f90

35.1.System_Clock
System_Clock
function System Clock() result (second)

real*8::second

35.2.Write_Time
Write Time
subroutine Write Time(title,sec)

character(6)::title
real*8::sec

35.3. Inform_Job
Inform_Job
subroutine Inform Job(time, user, leng)

character(23), intent(out)::time
character(*), intent(out)::user
integer, intent(out)::leng
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36. Temperature_Method
Temperature.f90

36.1.Calc_KineticAndTemperature

Calc_KineticAndTempetature
function Calc_KineticAndTemperature(vel, num, Kinetic, ktensor) result (temp)

integer, intent(in)::num
real*8,intent(in)::vel(3, num)
real*8,intent(out):: Kinetic

real*8:: temp

36.2.Calc_TemperatureOfMolecules
Calc_TemperatureOfMolecules
function Calc_TemperatureOfMolecules(vel, num) result (temp)

integer, intent(in)::num
real*8,intent(in),dimension(3,num)::vel

real*8,dimension(MAX_MOL): :temp

36.3.Set_TemperatureOfMolecules
Set_TemperatureOfMolecules
subroutine Set_TemperatureOfMolecules

MD
36.4.Calc_KineticOfMolecules

Calc_KineitcOfMolecules
function Calc_KineticOfMolecules(vel, num) result (kinetic)

integer, intent(in)::num
real*8, intent(in),dimension(3,num)::vel

real*8,dimension(MAX_MOL): :kinetic
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36.5.Calc_RigidKineitc
Calc_RigidKinetic
function Calc_RigidKinetic() result (kinetic)

real*8: :kinetic

36.6. Calc_RigidKineticTensor
Calc_RigidKineticTensor
function Calc_RigidKineticTensor() result (ktensor)

real*8,dimension(3,3): :ktensor

36.7. Calc_RigidKineticOfMolecules
Calc_RigidKineticOfMolecules
function Calc_RigidKineticOfMolecules() result (kinetic)

function Calc_RigidKineticOfMolecules() result (kinetic)
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37. Calc_Torsion
Torsion.f90

37.1.Calc_TorsionEnergy torsion
Calc_TorsionEnergy

function Calc_TorsionEnergy(Torsion, Atom, init, last) result (totalEnergy)

type(Torsion_t),intent(in),dimension(MAX_TORSION)::Torsion
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
type(Rigid_t),intent(in),dimension(MAX RIGID)::rigid
integer,intent(in)::init

integer, intent(in)::last

integer, intent(in)::step

torsion

real*8::totalEnergy torsion

torsion

37.2.Calc_ClusterTorsionEnergy torsion
Calc_ClusterTorsionEnergy

function Calc_ClusterTorsionEnergy(Torsion, Atom, Cluster, init, last) &
result (totalEnergy)

type(Torsion_t),intent(in),dimension(MAX_TORSION)::Torsion
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
type(Cluster_t), intent(inout),dimension(MAX Cluster)::Cluster
integer, intent(in)::init

integer, intent(in)::last

torsion

real*8,dimension(MAX_CLUSTER,MAX CLUSTER)::totalEnergy torsion

torsion

- 124-



SU>3>[>y2 221222 2P ?2>>

38. Calc_Torsional
Torsional .90

38.1.Calc_TorsionVdwEnergy 1-4 van der Waals
Calc_TorsionVdwEnergy
function Calc_TorsionVdwEnergy(Torsion, Atom, init, last) result &
(totalEnergy)

type(Torsion_t),intent(in),dimension(MAX_TORSION)::Torsion torsion
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
type(Rigid_t),intent(in),dimension(MAX RIGID)::rigid
integer,intent(in)::init

integer, intent(in)::last

integer, intent(in)::step

real*8::totalEnergy 1-4  van der Waals

1-4 van der Waals

38.2.Calc_TorsionEleEnergy 1-4
Calc_TorsionEleEnergy
function Calc_TorsionEleEnergy(Torsion, Atom, init, last) result &
(totalEnergy)

type(Torsion_t),intent(in),dimension(MAX_TORSION)::Torsion torsion
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
integer, intent(in)::init
integer, intent(in)::last
real*8::totalEnergy 1-4

1-4
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38.3.Calc_ClusterTorsionvdwEnergy 1-4

van der Waals
Calc_ClusterTorsionVdwEnergy

function Calc_ClusterTorsionVdwEnergy(Torsion, Atom, Cluster, init, last) &
result (totalEnergy)

type(Torsion_t),intent(in),dimension(MAX_TORSION)::Torsion torsion
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom

type(Cluster_t),intent(inout),dimension(MAX_CLUSTER)::Cluster
integer, intent(in)::init

integer, intent(in)::last

real*8,dimension(MAX_CLUSTER,MAX CLUSTER)::totalEnergy

1-4  van der Waals

1-4  van der Waals

38.4.Calc_ClusterTorsionEleEnergy 1-4
Calc_ClusterTorsionEleEnergy

function Calc_ClusterTorsionEleEnergy(Torsion, Atom, Cluster, init, last) &
result (totalEnergy)

type(Torsion_t),intent(in),dimension(MAX_TORSION)::Torsion torsion
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom

type(Cluster_t),intent(inout),dimension(MAX_CLUSTER)::Cluster
integer, intent(in)::init

integer, intent(in)::last

real*8,dimension(MAX_CLUSTER): :totalEnergy 1-4

1-4
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39. Verlet Method
Verlet.f90

39.1.Exec_NVELeapFlogVerlet NVE
Exec_NVELeapFlogVerlet
subroutine Exec NVELeapFlogVerlet(object, interact, restrain, &
condition, dynamics, option, &
boundary, cluster, isFirstStep)

type(Object_t), intent(inout)::object
type(Interact_t),intent(in)::interact

type(Restrain_t), intent(inout)::restrain
type(Condition_t),intent(in)::condition

type(Dynamics_t), intent(inout)::dynamics

type(Option_t), intent(in)::option

type(Boundary_t), intent(in)::boundary

type(MultiCluster_t), intent(inout)::cluster
logical,intent(in)::isFirstStep Verlet

NVE

39.2.Exec_NVEVelocityVerlet NVE
Exec_NVELeapFlogVerlet
subroutine Exec NVELeapFlogVerlet(object, interact, restrain, &
condition, dynamics, option, &
boundary, cluster, isFirstStep)

type(Object_t), intent(inout)::object
type(Interact_t),intent(in)::interact

type(Restrain_t), intent(inout)::restrain
type(Condition_t),intent(in)::condition

type(Dynamics_t), intent(inout)::dynamics

type(Option_t), intent(in)::option

type(Boundary_t), intent(in)::boundary

type(MultiCluster_t), intent(inout)::cluster
logical,intent(in)::isFirstStep Verlet

NVE
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39.3.Exec_NVTLeapFlogVerlet NVT
Exec_NVTLeapFlogVerlet
subroutine Exec NVTLeapFlogVerlet (object, interact, restrain, &
condition, dynamics, option, &
boundary, cluster, isMulti)

type(Object_t), intent(inout)::object
type(Interact_t),intent(in)::interact
type(Restrain_t), intent(inout)::restrain
type(Condition_t),intent(in)::condition
type(Dynamics_t), intent(inout)::dynamics
type(Option_t), intent(in)::option
type(Boundary_t), intent(in)::boundary
type(MultiCluster_t), intent(inout)::cluster
logical,intent(in)::isMulti

NVT

39.4.Exec_NVTVelocityVerlet NVT
Exec_NVTVelocityVerlet
subroutine Exec NVTVelocityVerlet(object, interact, restrain, &
condition, dynamics, option, &
boundary, cluster, isMulti)

type(Object_t), intent(inout)::object
type(Interact_t),intent(in)::interact
type(Restrain_t), intent(inout)::restrain
type(Condition_t),intent(in)::condition
type(Dynamics_t), intent(inout)::dynamics
type(Option_t), intent(in)::option
type(Boundary_t), intent(in)::boundary
type(MultiCluster_t), intent(inout)::cluster
logical,intent(in)::isMulti

NVT

39.5.Scale_GradientForMultiCanonical
Scale_GradientForMultiCanonical
subroutine Scale_GradientForMultiCanonical (object, dynamics)

type(Object_t), intent(inout)::object
type(Dynamics_t), intent(in)::dynamics MD
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39.6. Exec_NPTVelocityVerlet NPT
Exec_NPTVelocityVerlet
subroutine Exec NPTVelocityVerlet(obj, intr, rest, cond, dyn, option, &
bound, cluster)

type(Object_t), intent(inout)::obj
type(Interact_t), intent(inout)::intr
type(Restrain_t), intent(inout)::rest
type(Condition_t),intent(in)::cond
type(Dynamics_t), intent(inout)::dyn
type(Option_t), intent(in)::option
type(Boundary_t), intent(inout): :bound
type(MultiCluster_t), intent(inout)::cluster

NPT
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40. Ewald_Method
Ewald_Method.f90

40.1.Init_Ewald Ewald
Init_Ewald

real*8, intent(out) : :maxExponent
real*8,intent(in)::realTolerance

real*8, intent(inout): :recipTolerance
real*8,intent(in)::alphaEwald Ewald
real*8, intent(out),dimension(3,3)::lattice

real*8, intent(out): :volume

integer, intent(out)::maxDimSize

type(Boundary_t), intent(in)::boundary

Ewald
1)
2)
3)

40.2.Calc_DirectEnergy
Calc_DirectEnergy
subroutine Init _Ewald(maxExponent, realTolerance, recipTolerance, &
alphaewald, lattice, volume, maxDimSize, boundary)

real*8,dimension(3,MAX_ATOM): :cord
real*8,dimension(3,MAX_ATOM): :grad
real*8,dimension(MAX_ATOM): :charge
real*8::alphakEwald Ewald
real*8,dimension(3,3)::virial

real*8::eleCoeff

integer,dimension(MAX_ATOM): :vdwTopAtom van der Waals
integer,dimension(MAX_ATOM): :vdwLastAtom van der Waals
integer,dimension(MAX_VDW): :vdwAtomID van der Waals

integer,dimension(MAX_VDW): :vdwReplica van der Waals

integer,dimension(MAX_ATOM): :hydTopAtom

integer,dimension(MAX_ATOM): :hydLastAtom

integer,dimension(MAX_HYD): :hydAtomID
integer,dimension(MAX_HYD)::hydReplica

real*8::energy
real*8,dimension(3,-REPLICA_SIZE**3/2:REPLICA_SI1ZE**3/2)::replicaCord

integer::init
integer::last
integer::step
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40.3.Calc_ReciprocalEnergy
Calc_ReciprocalEnergy
subroutine Calc DirectEnergy(cord, grad, charge, energy, init, last, step, &
replicaCord, eleCoeff, alphaEwald, virial, &
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica, &
hydTopAtom, hydLastAtom, hydAtomID, hydReplica)

real*8,dimension(3,MAX_ATOM): :cord
real*8,dimension(3,MAX_ATOM): :grad
real*8,dimension(MAX_ATOM): :charge
real*8::alphakEwald Ewald
real*8::eleCoeff

real*8,dimension(3,3)::virial

integer: :vechNum

real*8,dimension(3,vecNum): :waveVector

real*8,dimension(vecNum): :cosTerm cos
real*8,dimension(vecNum)::sinTerm sin
real*8,dimension(vecNum): :expTerm exp

real*8::energy
real*8::volume
integer::totalNum

1-2, 1-3, 1-4 ®)
Calc_ExcessEnergy

40.4.Calc_SelfEnergy Ewald
Calc_SelfEnergy
function Calc_SelfEnergy(totalNum, charge, eleCoeff, alphakEwald)
result (selfEnergy)

real*8, intent(in)::alphaEwald Ewald
real*8, intent(in),dimension(MAX_ATOM)::charge

real*8, intent(in)::eleCoeff

integer, intent(in)::totalNum

real*8::selfEnergy

Ewald
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40.5.Calc_ExcessEnergy
Calc_ExcessEnergy
subroutine Calc_ExcessEnergy(cord, grad, charge, energy, init, last, step, &
eleCoeff, atom, alphaEwald, virial)

real*8,dimension(3,MAX_ATOM): :cord
real*8,dimension(3,MAX_ATOM): :grad
real*8,dimension(MAX_ATOM): :charge
real*8::eleCoeff

real*8::energy

integer::init

integer::last

integer::step
type(Atom_t),dimension(MAX_ATOM)::atom
real*8::alphakEwald Ewald
real*8,dimension(3,3)::virial

1-2, 1-3, 1-4
Ewald

40.6.Calc_WaveVector

Calc_WaveVector
subroutine Calc_WaveVector(waveVector, expTerm, alphaEwald, &
maxExponent,maxDimSize,totalNum, lattice)

real*8, intent(out),dimension(3,MAX_EWALD 3)::waveVector
real*8, intent(out),dimension(MAX_EWALD 3)::expTerm

real*8,intent(in)::alphakEwald Ewald
real*8, intent(in): :maxExponent
integer, intent(in)::maxDimSize (x,Y,2)

integer, intent(out): :totalNum
real*8, intent(in),dimension(3,3)::lattice

Ewald
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40.7.Init_PME PME
Init PME
subroutine Init PME(fftSize, gridSize, order, bSpline, meshlndex, tolerance, &
alphakEwald, lattice, volume, boundary)

integer,intent(in),dimension(3)::fftSize FFT
integer, intent(out),dimension(3)::gridSize
integer,intent(in)::order B

real*8, intent(inout), dimension(3,MAX GRID)::bSpline B
integer, intent(inout),dimension(3,MAX GRID+MAX ORDER+1)::meshIndex

real*8, intent(out),dimension(3,3)::lattice

real*8, intent(out)::volume

real*8, intent(in)::tolerance

real*8,intent(in)::alphaEwald Ewald
type(Boundary_t), intent(in)::boundary

PME

1

2)

3) B-
4)

5) FFT
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40.8.Calc_PMEForce PME
Calc_PMEForce
subroutine Calc_PMEForce(totalNum, cord, charge, grad, energy,
virial, eleCoeff, fraction, order,
theta, dtheta, fftSize, gridSize, chargeGrid, bSpline,
meshlndex, volume, alphakEwald, lattice)

real*8, intent(in),dimension(3,MAX_ATOM)::cord

real*8, intent(inout),dimension(3,MAX_ATOM)::grad

real*8, intent(in),dimension(MAX_ATOM)::charge

real*8, intent(in)::eleCoeff

real*8, intent(inout),dimension(3,MAX ATOM)::fraction scaled fractional coordinate
real*8, intent(in),dimension(3,3)::lattice

integer, intent(in)::totalNum

integer,intent(in),dimension(3)::fftSize FFT
integer,intent(in),dimension(3)::gridSize
integer,intent(in)::order B

integer,intent(in),dimension(3, fftSize(1)+order+l): :meshlndex
real*8,intent(in)::volume

real*8,intent(in)::alphaEwald Ewald

real*8, intent(out): :energy

real*8, intent(out),dimension(3,3)::virial

real*8, intent(inout),dimension(3,order,MAX_ATOM)::theta

real*8, intent(inout),dimension(3,order,MAX_ATOM)::dtheta

real*8, intent(inout),dimension(2,gridSize(1),gridSize(2),gridSize(3))::chargeGrid

real*8,dimension(3,fftSize(1))::bSpline B

PME

@

(2) fraction

€))

(4) forward FFT
®)

(6) backward FFT

)

40.9.Load_BsplineModuli B
Load_BSplineModuli
subroutine Load BSplineModuli(bSpline, fftSize, order)

integer, intent(in),dimension(3)::fftSize FFT
integer, intent(in)::order B
real*8,intent(out)::bSpline(3,fftSize(1)) B
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40.10.Calc_DFTModuli B
Calc_DFTModuli
subroutine Calc_DFTModuli(bSpline, bsp_arr, dimSize, dim)

integer,intent(in)::dimSize
real*8,intent(out)::bSpline(3,dimSize) B
real*8,intent(in)::bsp_arr(dimSize) B
integer,intent(in)::dim

(bSpline, bsp_arr, dimSize, dim)
Distance Fourier Transform B

40.11. Get_BSplineCoeffs B
Get_BSplineCoeffs
Get_BSplineCoeffs(totalNum, fraction, order, theta, dtheta)

integer, intent(in)::totalNum
integer, intent(in)::order B
real*8, intent(in),dimension(3,MAX_ATOM)::fraction
real*8, intent(inout): :theta(3,order,MAX_ATOM)
real*8, intent(inout): :dtheta(3,order,MAX_ATOM)

o

Fill_Bspline3dim B

40.12. Fill_Bspline3Dim B
Fill _Bspline3Dim
Fill_BSpline3Dim(floatPart, order, array, darray, atomlD)

integer, intent(in)::order B
real*8,intent(in),dimension(3)::floatPart

real*8, intent(out),dimension(1:3,order,*): array B
real*8, intent(out),dimension(1:3,order,*)::darray B
integer, intent(in)::atomlD ID

40.13. Fill_Bspline B
Fill_BSpline
Fill_BSpline(floatPart, order, array, darray)

integer, intent(in)::order B
real*8,intent(in),dimension(3)::floatPart

real*8, intent(out),dimension(1:3,order,*): :array B
real*8, intent(out),dimension(1:3,order,*)::darray B
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40.14. Get_ScaledFractionals
Get_ScaledFractionals
Get_ScaledFractionals(totalNum, cord, lattice, fftSize, fraction)

integer, intent(in)::totalNum

integer, intent(in),dimension(3)::fftSize FFT
real*8,intent(in),dimension(3,MAX_ATOM)::cord

real*8, intent(in),dimension(3,3)::lattice

real*8, intent(out),dimension(3,MAX_ATOM)::fracion

40.15.Fill_ChargeGrid
Fill_ChargeGrid
subroutine Fill_ChargeGrid(totalNum, charge, eleCoeff, theta, fraction, &
order, fftSize, gridSize, chargeGrid, meshlndex)

integer, intent(in)::totalNum

real*8, intent(in),dimension(MAX_ATOM)::charge

real*8, intent(in)::eleCoeff

integer, intent(in)::order B

integer, intent(in),dimension(3)::fftSize FFT

integer, intent(in),dimension(3)::gridSize

real*8, intent(in),dimension(3,MAX_ATOM)::fraction
real*8,intent(in),dimension(3,order,MAX_ATOM): :theta B

real*8, intent(out),dimension(2,gridSize(1),gridSize(2),gridSize(3)): :chargeGrid

integer, intent(in),dimension(3, fftSize(1)+order+1): :meshlndex
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40.16.Sum_Energy PME
Sum_Energy
subroutine Sum_Energy(chargeGrid, ewaldCoeff, eleCoeff, volume, lattice, &
bSpline, fftSize, gridSize, energy, virial)

integer, intent(in),dimension(3)::fftSize FFT
integer, intent(in),dimension(3)::gridSize
real*8, intent(inout),dimension(2,gridSize(1),gridSize(2),gridSize(3)): :chargeCGrid

real*8, intent(in),dimension(3,fftSize(1))::bSpline B
real*8, intent(in)::ewaldCoeff Ewald
real*8,intent(in)::eleCoeff

real*8,intent(in)::volume

real*8,intent(in)::lattice(3,3)

real*8, intent(out): :energy

real*8, intent(inout),dimension(3,3)::virial

PME

40.17.Sum_Gradient PME
Sum_ Gradient
subroutine Sum_Gradient(totalNum, charge, eleCoeff, lattice, theta, dtheta, &
grad, fraction, order, fftSize, gridSize, &
chargeGrid, meshindex)

integer, intent(in)::totalNum

real*8, intent(in),dimension(MAX_ATOM)::charge
real*8,intent(in)::eleCoeff

real*8, intent(in),dimension(3,3)::lattice

integer, intent(in)::order B
real*8, intent(in),dimension(3,order,MAX_ATOM): :theta B
real*8, intent(inout),dimension(3,order,MAX_ATOM)::dtheta B
real*8, intent(inout),dimension(3,MAX ATOM)::grad

real*8, intent(inout),dimension(3,MAX_ATOM)::fraction

integer, intent(in),dimension(3)::fftSize FFT
integer, intent(in),dimension(3)::gridSize

real*8, intent(inout),dimension(2,gridSize(1),gridSize(2),gridSize(3)): :chargeCGrid

integer, intent(in),dimension(3, fftSize(1)+order+l)::meshind

PME
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40.18.Initial_FFT FFT
Initial FFT
subroutine Initial _FFT(fftSize, gridSize)

integer, intent(in),dimension(3)::fftSize FFT
integer,dimension(3)::gridSize

FFT
FFT
40.19.FFT_Forward FFT
FFT_Forward
subroutine FFT_Forward(arry, fftSize, gridSize)
real*8, intent(inout),dimension(*)::array FFT

integer,intent(in),dimension(3)::fftSize FFT
integer,dimension(3)::gridSize

FFT
forward FFT
40.20.FFT_Backrward FFT
FFT_Backward
subroutine FFT_Backward(arry, fftSize, gridSize)
real*8, intent(inout),dimension(*)::array FFT

integer, intent(in),dimension(3)::fftSize FFT
integer,dimension(3)::gridSize

FFT

backward FFT
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41. Hybrid_Method
Hybrid_Method.f90
41.1. Set_HybridFlag Hybrid MD/HD
Set_HybridFlag
subroutine Set HybridFlag (flag)

integer, intent(in)::flag Hybrid MD/HD

Hybrid MD/HD

41.2. Allocate_HybridData Hybrid
Set_HybridFlag
subroutine Set HybridFlag (hybrid)

type(Hybrid_t), intent(in)::hybrid Hybrid

Hybrid MD/HD
allocate

41.3. Set_HybridParameter Hybrid MD/HD
Set_ HybridParameter
subroutine Set HybridParameter(center, springCoeff, invCord,
invGrad,
vibrate, mass, cord,
hybridFlag,
restlD, bindID,
restRegionlndex, bindRegionlndex)

real*8,intent(in),dimension(:,:)::center
real*8,intent(in),dimension(:)::springCoeff
real*8,intent(in),dimension(:,:,:)::invCord
real*8, intent(in),dimension(:,:)::invGrad
real*8,intent(in),dimension(:,:,:)::vibrate
real*8, intent(in),dimension(:)::mass
real*8,intent(in),dimension(:,:)::cord

integer, intent(in),dimension(:)::restlD ID

integer, intent(in),dimension(:)::bindID ID
logical,intent(in),dimension(:)::hybridrFlag HD

integer, intent(in),dimension(:): :restRegionlndex ID
integer, intent(in),dimension(:): :bindRegionlndex ID

Hybrid MD/HD
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41.4. Init_HybridVelocity Hybrid MD/HD
Init_HybridVelocity

subroutine Init _HybridvVelocity (hybrid, atom, random, initKinetic)

type(Hybrid_t), intent(inout)::hybrid Hybrid
type(Atom_t), intent(inout),dimension(*)::atom
real*4,intent(in),dimension(3,*)::random

real*8, intent(in)::initKinetic

HD

41.5. Scale_Hybridvelocity HD
Scale_Hybridvelocity
subroutine Scale HybridVelocity (rate)

real*8,intent(in)::rate

HD

41.6. Set_HybridRestartVelocity HD
Set_HybridRestartVelocity

subroutine Set HybridRestartVelocity (hybrid)

type(Hybrid_t), intent(inout)::hybrid Hybrid

HD

41.7. Init_HybridVelocity Hybrid MD/HD
Init_HybridVelocity

subroutine Init _Hybridvelocity (hybrid, atom, random, initKinetic)
type(Hybrid_t), intent(inout)::hybrid Hybrid
type(Atom_t), intent(inout),dimension(*)::atom

real*4,intent(in),dimension(3,*)::random
real*8,intent(in)::initKinetic

HD
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41.8. Calc_HybridEnergy HD
Calc_HybridEnergy
function Calc_HybridEnergy (hybrid) result(energy)

type(Hybrid_t), intent(inout)::hybrid Hybrid

HD

41.9. Calc_Hybridvelocity HD
Calc_HybridVelocity
subroutine Calc_Hybridvelocity(vel, dt, scale, integration, atom, hybrid)

real*8, intent(out),dimension(3,MAX_ATOM)::vel MD
real*8,intent(in)::dt
real*8,intent(in)::scale NVT

integer, intent(in)::integration
type(Atom_t), intent(in),dimension(MAX_ATOM)::atom MD
type(Hybrid_t), intent(inout)::hybrid Hybrid

HD
HD

41.10. Calc_HybridCoordinate HD
Calc_HybridCoordinate
subroutine Calc_HybridCoordinate (cord, dt, hybrid)

real*8, intent(inout),dimension(3,MAX_ATOM)::cord MD

real*8,intent(in)::dt
type(Hybrid_t), intent(inout)::hybrid Hybrid

HD
41.11. Backup_HybridQuantities HD

Backup_HybridQuantities
subroutine Backup_ HybridQuantities

HD
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41.12. Rollback_Hybridvelocity HD
Rollback _HybridQuantities
subroutine Rollback HybridQuantities

HD 1

41.13. Add_HybridMoment HD
Add_HybridMomen
subroutine Add_HybridMomen(ixx, iyy, izz, ixy, iyz, izx, massCenter)

real*8, intent(inout): :ixx Xy
real*8, intent(inout)::iyy vy
real*8,intent(inout)::izz zz
real*8, intent(inout)::ixy Xy
real*8,intent(inout)::iyz yz
real*8, intent(inout)::izx zZX

real*8,intent(in),dimension(3)::massCenter

HD
41.14. Remove_HybridTotalVelocity HD
Remove HybridTotalVelocity
subroutine Remove HybridTotalVelocity(trans, rotate, massCenter)
real*8,intent(in),dimension(3)::trans

real*8,intent(in),dimension(3)::rotate
real*8,intent(in),dimension(3)::massCenter

HD
41.15. Get_HybridTrans HD

Get_HybridTrans
function Get HybridTrans() result(trans)

real*8,dimension(3)::trans HD

HD
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41.16. Get_HybridRotate HD
Get_HybridRotate
function Get HybridRotate (massCenter, matrix) result(trans)

real*8,intent(in),dimension(3)::massCenter
real*8,intent(in),dimension(3,3)::matrix

real*8,dimension(3)::rotate
MD HD
41.17. Calc_HybridKinetic HD

Get_HybridTrans
function Get HybridTrans(integration) result(kinetic)

integer, intent(in)::integration
real*8: :kinetic HD

HD
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42 .Barostat_Method
Barostat.f90

42.1. Exec_AndersenMethod Andersen
Exec_AndersenMethod
subroutine Exec_AndersenMethod(vel, dyn, cond, atomlnfo, size, rigidinfo)

real*8,dimension(3,MAX_ATOM), intent(inout): :vel
type(Dynamics_t), intent(inout)::dyn
type(Condition_t),intent(in)::cond
type(Atominfo_t), intent(in)::atominfo
real*8,dimension(3), intent(in)::size
type(Rigidinfo_t),intent(inout)::rigidinfo

Andersen

@
&)
®

42.2. Exec_ParrinelloRahmanMethod Parrinello-Rahman
Exec_Parrinel loRahmanMethod
subroutine Exec_ParrinelloRahmanMethod(vel, dyn, cond, atomInfo, edge, &
rigidinfo )

real*8,dimension(3,MAX_ATOM), intent(inout): :vel
type(Dynamics_t), intent(inout): :dyn
type(Condition_t),intent(in)::cond
type(Atominfo_t), intent(in)::atominfo
real*8,dimension(3,3), intent(inout): :edge
type(RigidInfo_t),intent(inout)::rigidinfo

Parrinello-Rahman

@
&)
®
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42.3. Exec BerendsenBarostat Berendsen
Exec_BerendsenBarostat
subroutine Exec_BerendsenBarostat( cord, mass, obj, dyn, ktensor, &
bound, nonBondedInfo )

real*8,dimension(3,MAX_ATOM), intent(inout): :cord
real*8,dimension(MAX_ATOM), intent(in): :mass
type(Object_t), intent(inout)::obj
type(Dynamics_t), intent(inout)::dyn
real*8,dimension(3,3), intent(in)::ktensor
type(Boundary_t), intent(inout): :bound
type(NonBondedInfo_t), intent(inout)::nonBondedInfo

Berendsen

¢y
&)
®

42.4. Exec BerendsenThermostat Berendsen
Exec_BerendsenMethod
subroutine Exec BerendsenThermostat (vel, settingTemp, dyn, obj )

real*8, intent(inout),dimension(3,MAX_ATOM)::vel
real*8, intent(in)::settingTemp
type(Dynamics_t), intent(inout)::dyn
type(Object_t), intent(inout)::obj

Berendsen

@
&)
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43_Control_Dynamics
Control_Dynamics.f90

43.1. Exec Dynamics MD 1
Exec_Dynamics
subroutine Exec Dynamics(obj, intr, rest, cond, dyn, optn,
bound, cluster)

type(Object_t), intent(inout)::obj !
type(Interact_t), intent(inout)::intr !
type(Restrain_t), intent(inout)::rest !
type(Condition_t),intent(inout)::cond !
type(Dynamics_t), intent(inout)::dyn !

type(Option_t), intent(in)::optn !

type(Boundary_t), intent(in): :bound !
type(MultiCluster_t), intent(inout)::cluster !

MD1

43.2. Backup_PreviousQuantities
Backup_PreviousQuantities
subroutine Backup PreviousQuantities (obj, dyn)

type(Dynamics_t), intent(inout)::dyn 1 MD
type(Object_t), intent(inout)::obj !

MD
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44 .Thermostat_Method
Thermostat.f90
44_1. Scale_Velocity
Scale Velocity
subroutine Scale Velocity(vel, preVel, mass, freeNum, targetTemp, obj, dyn)

real*8, intent(inout),dimension(3,MAX_ATOM)::vel
real*8, intent(in),dimension(3,MAX_ATOM): :preVel
real*8, intent(in),dimension(MAX_ATOM): :mass
integer,intent(in)::freeNum

real*8, intent(in)::targetTemp

type(Object_t), intent(inout)::obj

type(Dynamics_t), intent(inout)::dyn MD

44.2 .Exec_BerendsenThermostat Berendsen
Exec_BerendsenThermostat
subroutine Exec BerendsenThermostat(vel, settingTemp, currentTemp, &
dt, taut)

real*8, intent(inout),dimension(3,MAX_ATOM)::vel
real*8,intent(in)::settingTemp
real*8,intent(in)::currentTemp

real*8,intent(in)::dt MD
real*8,intent(in)::taut

Berendsen

44 _3.Exec_NoseHooverThermostat -Hoover
Exec_NoseHooverThermostat

real*8,dimension(3,MAX_ATOM), intent(inout)::vel
integer,intent(in)::freeNum

real*8, intent(in)::temp
integer,intent(in)::freedom

type(NoseHoover_t), intent(inout)::nose -Hoover
real*8,intent(in)::dt MD
-Hoover
@
2
€)
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44 .4 _Exec_EachMoleculeNoseHoover -Hoover
Exec_EachMoleculeNoseHoover

real*8,dimension(3,MAX_ATOM), intent(inout)::vel
integer,intent(in)::freeNum

real*8, intent(in)::temp
integer,intent(in)::freedom

type(NoseHoover_t), intent(inout)::nose -Hoover
real*8,intent(in)::dt MD
-Hoover

Exec_NoseHooverThermostat

€y
¢
®)

445 _Exec_ShakeConvergeLoop SHAKE
Exec_ShakeConvergelLoop
subroutine Exec_ShakeConvergelLoop(cord, preCord, vel, prevel, &
mass, object, dynamics)

real*8, intent(inout),dimension(3,MAX_ATOM)::cord

real*8, intent(in),dimension(3,MAX_ATOM): :preCord

real*8, intent(inout),dimension(3,MAX_ATOM)::vel

real*8, intent(in),dimension(3,MAX_ATOM): :preVel
real*8,intent(in),dimension(MAX_ATOM): :mass

type(Object_t), intent(in)::object

type(Dynamics_t), intent(in)::dynamics MD

SHAKE
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44.6. Exec_HooverEvansThermostat Hoover-Evans
Exec_HooverEvansThermostat
Exec_HooverEvansThermostat (vel, refvel, velDiff, &
freeNum, object, dynamics)

real*8, intent(inout),dimension(3,MAX_ATOM)::vel

real*8, intent(in),dimension(3,MAX_ATOM): :refVel

real*8, intent(in),dimension(3,MAX_ATOM): :velDiff

integer, intent(in)::freeNum

type(Object_t), intent(in)::object

type(Dynamics_t), intent(in)::dynamics MD

44.7. Scale_VelocityWithShakeGradient SHAKE
Scale_VelocityWithShakeGradient
subroutine Scale_VelocityWithShakeGradient(vel, refvel, velDiff, &
freeNum, object, dynamics)

real*8, intent(inout),dimension(3,MAX_ATOM)::vel

real*8, intent(in),dimension(3,MAX_ATOM): :refVel

real*8, intent(in),dimension(3,MAX_ATOM): :grad

integer, intent(in)::freeNum

type(Object_t), intent(in)::object

type(Dynamics_t), intent(in)::dynamics MD

44.8. Is_ConvergeTemperature
Is_ConvergeTemperature
function Is_ConvergeTemperature(vel, freeNum, dynamics) result (isConverge)

real*8, intent(inout),dimension(3,MAX_ATOM)::vel
integer, intent(in)::freeNum

type(Dynamics_t), intent(in)::dynamics MD

logical::isConverge
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45_ Rigid_Method
Rigid_Method.f90

45_.1. Calc_RigidForce ( + )
Calc_RigidForce
subroutine Calc_RigidForce(atom, rigid, totalNum)

type(Atom_t), intent(in),dimension(MAX_ATOM): :atom
type(Rigid_t),intent(inout),dimension(MAX RIGID)::rigid
integer, intent(in)::totalNum

(Calc_TorqueAndForce)

45.2. Calc_Rigidvelocity
Calc_Rigidvelocity
subroutine Calc RigidVelocity(vel, dt, freelD, rigid, totalNum)

real*8,intent(in)::dt
type(Rigid_t),intent(inout),dimension(MAX RIGID)::rigid
integer, intent(in)::totalNum

45_3. Calc_RigidAngularMomentum
Calc_RigidAngularMomentum
subroutine Calc_RigidAngularMomentum(dt, rigid, totalNum, isReverse)

real*8,intent(in)::dt
type(Rigid_t),intent(inout),dimension(MAX RIGID)::rigid
integer, intent(in)::totalNum
logical,intent(in)::isReverse
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45_4. Calc_RigidCoordinate
Calc_RigidCoordinate
subroutine Calc RigidCoordinate(cord, dt, rigid, totalNum)

real*8, intent(out),dimension(3,MAX_ATOM)::cord

real*8, intent(in)::dt
type(Rigid_t),intent(inout),dimension(MAX RIGID)::rigid
integer,intent(in)::totalNum

45.5. Calc_TorqueAndForce ( )
Calc_TorqueAndForce
subroutine Calc_TorqueAndForce(rigid, atom)

type(Rigid_t),intent(inout)::rigid
type(Atom_t), intent(in),dimension(MAX_ATOM)::atom

45.6. Convert_Torque
Convert_Torque
function Convert_Torque(quater, torque) result (result)

real*8, intent(in),dimension(0:3): :quater ( )
real*8, intent(in),dimension(3)::torque

45.7. Calc_AngularPhase
Calc_AngularPhase
subroutine Calc_AngularPhase(quater, moment, inertia, dt)

real*8, intent(inout),dimension(0:3)::quater ( )
real*8, intent(in),dimension(3)::moment
real*8,dimension(3)::inertia

real*8,intent(in)::dt
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45.8. Calc_AngularMomentum
Calc_AngularMomentum
Calc_AngularMomentum(rigid, dt, iskExact, isReverse)

type(Rigid_t),intent(inout)::rigid

real*8, intent(in)::dt

logical,intent(in)::isExact =true
logical,intent(in)::isReverse

( )

45.9. Calc_EllipticFunction
Calc_EllipticFunction
subroutine Calc_EllipticFunction(uu,emmc,sn,cn,dn)

real*8,intent(in)::uu
real*8, intent(in)::emmc

real*8, intent(out)::sn (sn)
real*8, intent(out)::cn (cn)
real*8, intent(out)::dn (dn)
sn, cn, dn
u = F(phi,k)

SIN(phi) = sn(u,k)
snN**2 + cn**2 = 1
k**2*sn**2 + dn**2 = 1

Press, W.H. et al (1998) Numerical Recipes in Fortran Second Edition 261 page
(Jacobian Elliptic Functions)

45.10. Calc_RigidvirialTensor

Calc_RigidVirialTensor
function Calc_RigidVirialTensor(atominfo,rigidinfo,nonBonded, &
optn,cutlen,vdwReplica,hydReplica)

type(Atominfo_t), intent(in)::atominfo
type(RigidInfo_t),intent(in)::rigidinfo
type(Option_t), intent(in)::optn
integer,intent(in)::residNum
real*8,intent(in)::cutlen
type(NonBondedInfo_t),intent(in)::nonBonded 1-5
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46. FMM_Method
FMM_Method . F90

46.1. System Size
System_Size
subroutine System Size(totalNum, cord, length, center)

integer, intent(in)::totalNum
real*8,dimension(3,totalNum)::cord
real*8,intent(out)::length

real*8, intent(out),dimension(3)::center

46.2. Create_Cel 1Geometry
Create_CellGeometry
subroutine Create_CellGeometry(length, center)

real*8,intent(in)::length
real*8,intent(in)::center(3)

FMM

46.3. Downward_Local
Downward_Local
Downward_Local

integer, intent(in)::totalNum
real*8, intent(in),dimension(3,totalNum)::cord

real*8,intent(in)::length
real*8,intent(in),dimension(3)::center center of the system

(localReal, locallmag)

2-2) child
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46.4. Calc_LocalToLocal
Calc_LocalToLocal
subroutine Calc_LocalToLocal (parent, child)

integer, intent(in)::parent parent ID
integer,intent(in)::child child ID
parent-child (localReal, locallmag)

1) parent-child

2) xy Legendre
3) SIN, COS

4)

46.5. Upward_Multipole
Upward_Multipole
subroutine Upward_Multipole(totalNum, cord, charge)

integer, intent(in)::totalNum
real*8, intent(in),dimension(3,totalNum)::cord
real*8, intent(in),dimension(totalNum)::charge

1) (multiReal, multilmag)

2)
3) child

46.6. Calc_PolynomialToMultipole
Calc_PolynomialToMultipole
subroutine Calc_PolynomialToMultipole(cord, charge, celllD)

real*8, intent(in),dimension(3)::cord
real*8,intent(in)::charge
integer,intent(in)::celllD ID

D
2) xy Legendre

3)
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46.7. Calc_MultipoleToMultipole
Calc_MultipoleToMultipole
subroutine Calc_MultipoleToMultipole(child, parent)

integer, intent(in)::child child ID
integer, intent(in)::parent parent ID
child parent parent
1) child parent
2) xy Legendre
3) SIN, COS
4) parent

46.8. Update FMMCell FMM
subroutine subroutine Update FMMCell(totalNum)

integer, intent(in)::totalNum

D
2)
3)
4)
5)

46.9. Calc_LegendrePolynomial Legendre
Calc_LegendrePolynomial
subroutine Calc_LegendrePolynomial (legend, x)

real*8 legend(0:MP,0:MP),x P,x (Legendre PImp][mp1(x))

Legendre
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46.10. Calc_MultipoleToLocal
Calc_MultipoleToLocal
subroutine Calc_MultipoleToLocal(multi, local)

integer,intent(in)::multi ID
integer,intent(in)::local ID

D

2) Legendre

3) Legendre (factor = 1/dist**(n+1))
4) SIN, COS

5)

46.11. Calc_DirectForcelnCell
Calc_DirectForcelnCell
subroutine Calc DirectForcelnCell(cord, charge, pot, grad, cell)

real*8, intent(in),dimension(3,MAX_ATOM): :cord
real*8,intent(out),dimension(3,MAX _ATOM)::grad
real*8, intent(in),dimension(MAX_ATOM): :charge
real*8, intent(out),dimension(MAX_ATOM)::pot
integer, intent(in)::cell

1-5

46.12. Calc_DirectForceNeighborCell
Calc_DirectForceNeighborCell
subroutine Calc_DirectForceNeighborCell(cord, charge, pot,
grad, celllDl)

real*8, intent(in),dimension(3,MAX_ATOM)::cord
real*8,intent(out),dimension(3,MAX _ATOM)::grad
real*8, intent(in),dimension(MAX_ATOM)::charge
real*8, intent(out),dimension(MAX_ATOM)::pot
integer, intent(in)::celll

1-5
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46.13. Calc_LocalFoece
Calc_LocalForce
subroutine Calc_LocalForce(cord, charge, pot, grad, celllD)

real*8, intent(in),dimension(3,MAX_ATOM)::cord
real*8,intent(out),dimension(3,MAX _ATOM)::grad
real*8, intent(in),dimension(MAX_ATOM): :charge
real*8, intent(out),dimension(MAX_ATOM)::pot
integer, intent(in)::cell

1-5

46.14. Calc_FMMForce FMM
Calc_FMMForce
subroutine Calc_FMMForce(totalNum, cord, charge, grad, energy)

integer, intent(in)::totalNum
real*8,intent(in),dimension(3,totalNum)::cord
real*8,dimension(totalNum)::charge
real*8,intent(out),dimension(3,totalNum)::grad

real*8, intent(out): :energy 1-5

FMM 1-5
Calc_DirectForcelnCell
Calc_DirectForceNeighborCell
Calc_MultipoleToLocal
Calc_LocalForce

46.15. Calc_InteractCellList

Calc_InteractCellList
Calc_InteractCellList

child-parent
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46.16. Set_Interactindex
Set_Interactindex
subroutine Set_Interactindex(index, celllD, level,
initX, lastX, inity, lastY, initZ, lastz)

integer, intent(inout)::index
integer,intent(in)::celllD ID
integer, intent(in)::level
integer,intent(in)::initX

integer, intent(in)::lastX
integer,intent(in)::inityY

integer, intent(in)::lastY
integer,intent(in)::initZ
integer,intent(in)::lastZ

N N <K < X X

(initX:lastX, initY:lastY, initZ:lastz)
interactindex

46.17. Calc_Coefficients
Calc_Coefficients
subroutine Calc_Coefficients(multipole)

integer,intent(in)::multipole

sphere

transMM -
transML -
transLL -

46.18. Init_FMM FMM
Init_FMM
subroutine Init FMM(level, multiPole, processliD)

integer,intent(in)::level
integer,intent(in)::multiPole

integer, intent(in)::processiD CPU
FMM
FMM
(TopCells)
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46.19. Final_FMM FMM
subroutine Final FMM

FMM

46.20. Calc_FMMExcessEnergy
Calc_FMMExcessEnergy
subroutine Calc_FMMExcessEnergy(cord, grad, charge, energy, init, last,
step, eleCoeff, atom)

real*8, intent(in),dimension(3,MAX_ATOM)::cord

real*8, intent(out),dimension(3,MAX _ATOM)::grad

real*8, intent(in),dimension(MAX_ATOM)::charge

real*8,intent(in)::eleCoeff

real*8, intent(out): :energy

integer,intent(in)::init ( D)
integer,intent(in)::last ( ID)
integer,intent(in)::step

type(Atom_t), intent(in),dimension(MAX_ATOM)::atom

1-4
46.21. Get_ParentCell parent
Get_ParentCell
function Get_ ParentCell(celllD, level) result (parentlD)

integer celllD ID
integer level

integer::parentiD parent ID
parent ID
46.22. Get ChildCells child
Get_ChildCells

function Get ChildCells(id, level) result (childs)

integer,intent(in)::id ID
integer,intent(in)::level

integer,dimension(8)::childs child 1D( )

child ID
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46.23. 1D_OFIndex iD
ID_OfIndex
function ID_OfIndex(x, y, z, cellLevel) result (celllD)

integer,intent(in)::x X
integer,intent(in)::y y
integer,intent(in)::z z

integer, intent(in)::cellLevel

integer::celllD current cell ID

46.24. Index OFID
function Index OFID(celllD, cellLevel) result(locate)

integer,intent(in)::celllD ID
integer, intent(in)::cellLevel

integer,dimension(3)::locate

ID
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47. Umbrella Method
Umbrella_Method.f90

47.1. Calc_UmbrellaEnergyHl

Umbrella
Calc_UmbrellaEnergyHl

function Calc_UmbrellaEnergyH1( atom, umb, init, last, step )
result (energy)

type(Atom_t), intent(inout),dimension(MAX_ATOM)::atom !
type(Umbrella_t), intent(in)::umb

I Unbrella-Potential
integer,intent(in)::init

integer, intent(in)::last ( ¢ ) )
integer, intent(in)::step
real*8::energy
umbrella
47.2. Calc_UmbrellaEnergyH2 2 Umbrella

Calc_UmbrellaEnergyH2
function Calc_UmbrellaEnergyH2( atom, umb, init, last, step )
result (energy)

type(Atom_t), intent(inout),dimension(MAX_ATOM)::atom !
type(Umbrella_t), intent(in)::umb

I Unbrella-Potential
integer, intent(in)::init

integer, intent(in)::last ( ¢ ) )
integer, intent(in)::step
real*8::energy
umbrella
47.3. Calc_UmbrellaEnergylLl 1 Umbrella

Calc_UmbrellaEnergylLl
function Calc_UmbrellaEnergyL1( atom, umb, init, last, step )
result (energy)

type(Atom_t), intent(inout),dimension(MAX_ATOM)::atom !
type(Umbrella_t), intent(in)::umb
integer, intent(in)::init
integer, intent(in)::last
integer, intent(in)::step

! Umbrella-Potential
( )
( )

real*8::energy

umbrella
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47.4. Calc_UmbrellaEnergylL2 2

Umbrella
Calc_UmbrellaEnergylL?2

function Calc_UmbrellaEnergyL2( atom, umb, init, last, step )
result (energy)

type(Atom_t), intent(inout),dimension(MAX_ATOM)::atom !
type(Umbrella_t), intent(in)::umb
integer, intent(in)::init
integer, intent(in)::last
integer, intent(in)::step

! Umbrella-Potential
( )
( )

real*8::energy

umbrella

47.5. Calc_FilledPotential

FilledPotential
Calc_FilledPotential

function Calc_FilledPotential ( atom, umb, init, last, step )

result (energy)

type(Atom_t), intent(inout),dimension(MAX_ATOM)::atom !
type(Umbrella_t), intent(in)::umb

I Unbrella-Potential
integer,intent(in)::init

integer, intent(in)::last ( ¢ ) )
integer, intent(in)::step
real*8::energy
Filled
47.6. Calc_UmbrellaPotential FilledPotential

Calc_UmbrellaPotential
function Calc_UmbrellaPotential ( atom, umb, init, last, step )
result (energy)
type(Atom_t), intent(inout),dimension(MAX_ATOM)::atom !
type(Umbrella_t), intent(in)::umb
integer, intent(in)::init
integer, intent(in)::last
integer, intent(in)::step

! Umbrella-Potential
( )
( )

real*8::energy

Filled
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47.7. Calc_FlowEnergy FlowForce
Calc_FlowForce
function Calc_FlowEnergy(atom, flow) result (energy)

type(Atom_t), intent(inout),dimension(MAX_ATOM)::atom !
type(FlowForce_t),intent(in)::flow flow-force

real*8::energy

FlowForce FlowForce
1-5

47.8. Calc_FlowForce FlowForce
function Calc_FlowForce(atom, atomList, topAtomIndex,lastAtomlndex,
init, last, step, flow) result (energy)

type(Atom_t), intent(inout),dimension(MAX_ATOM)::atom
integer,intent(in),dimension(:)::atomList
integer,intent(in),dimension(MAX_ATOM): :topAtomIndex
integer,intent(in),dimension(MAX_ATOM): : lastAtomIndex
integer,intent(in)::init ( )
integer,intent(in)::last ( )
integer,intent(in)::step
type(FlowForce_t),intent(in)::flow FlowForce

real*8::energy
FlowForce

47.9. UpdateFPAverage FP
subroutine Update FPAverage( energy, temp, atomlnfo, rest )

real*8, intent(in)::energy

real*8, intent(in)::temp
type(Atominfo_t),intent(in)::atominfo
type(Restrain_t), intent(inout)::rest

FP
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48.Tsallis_Method
Tsallis_Method.f90

48.1. Calc Kinetic
Calc_Kinetic
function Calc_Momentum(vel, freeNum, freelD) result (kinetic)

real*8,intent(in),dimension(3,MAX_ATOM): :vel
integer, intent(in)::freeNum
integer, intent(in),dimension(MAX_ATOM)::freelD

real*8::kinetic

48.2. Calc_TsallisEquation
Calc_TsallisEquation
subroutine Calc_TsallisEquation(grad, vel, potential, freeNum,
freelD, zeta, diffCord, diffvel, zetaDash, vkd)

real*8, intent(in),dimension(3,MAX_ATOM)::grad
real*8,intent(in),dimension(3,MAX_ATOM): :vel
real*8,intent(in)::potential
integer,intent(in)::freeNum
real*8,intent(in)::zeta

integer, intent(in),dimension(MAX_ATOM)::freelD
real*8, intent(out),dimension(3,MAX_ATOM): :diffCord
real*8, intent(out),dimension(3,MAX_ATOM)::diffVel
real*8, intent(out): :zetaDash

real*8, intent(out): :vkd

Runge-Kutta n
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48.3. Exec_RungeKuttaTsallis Runge-Kutta

Exec_RungeKuttaTsallis

subroutine Exec_RungeKuttaTsallis(obj, intr, rest, cond,
dyn, option, bound, cluster, addCord, addvel)

type(Object_t), intent(inout)::obj !
type(Interact_t), intent(inout)::intr !
type(Restrain_t), intent(in)::rest !
type(Condition_t),intent(in)::cond !
type(Dynamics_t), intent(inout): :dyn !
type(Option_t), intent(in)::option !
type(Boundary_t), intent(in): :bound !

aggregate of object
aggregate of interaction
aggregate of restrain
aggregate of condition
aggregate of dynamics
aggregate of option
aggregate of boundary

type(MultiCluster_t),intent(inout)::cluster ! aggregate of cluster
real*8, intent(out),dimension(3,MAX_ATOM)::addCord
real*8, intent(out),dimension(3,MAX_ATOM)::addvel

Runge-Kutta

48.4. Set_DataAfterIntegration
Init_Tsallis
subroutine Init _Tsallis(obj,
dyn,

type(Object_t), intent(inout)::obj !
type(Interact_t),intent(inout)::intr !
type(Restrain_t), intent(in)::rest !
type(Condition_t),intent(in)::cond !
type(Dynamics_t), intent(inout)::dyn !
type(Option_t), intent(in)::option !
type(Boundary_t), intent(in): :bound !

intr, rest, cond,
option, bound, cluster)

aggregate of object
aggregate of interaction
aggregate of restrain
aggregate of condition
aggregate of dynamics
aggregate of option
aggregate of boundary

type(MultiCluster_t),intent(inout)::cluster ! aggregate of cluster

Tsallis

In(p)
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48.5. Exec_TsallisIntegration Tsallis
Exec_Tsallislntegration

subroutine Exec_TsallislIntegration(obj, intr, rest, cond,
dyn, option, bound, cluster)

type(Object_t), intent(inout)::obj !
type(Interact_t),intent(inout)::intr !
type(Restrain_t), intent(in)::rest !
type(Condition_t),intent(in)::cond !
type(Dynamics_t), intent(inout): :dyn !
type(Option_t), intent(in)::option !
type(Boundary_t), intent(in): :bound !

aggregate
aggregate
aggregate
aggregate
aggregate
aggregate
aggregate

of object

of interaction
of restrain

of condition
of dynamics

of option

of boundary

type(MultiCluster_t),intent(inout)::cluster ! aggregate of cluster

Tsallis

@
&)
®

48.6. Init Tsallis Tsallis
Init_Tsallis
subroutine Init_Tsallis(dyn)

type(Dynamics_t), intent(inout): :dyn MD

Tsallis
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49._ ReplicaMD_Control
Control_ReplicaMD.f90

49.1. Init_ReplicaMD MD
Init_ReplicaMD
subroutine Init _ReplicaMD

MD MD

(-1
(1-2)

49.2. Exec_ReplicaMD
Exec_ReplicaMD
subroutine Exec_ReplicaMD

do
do
MD (Exec_ReplicaMDLoop)
enddo
enddo
49.3. Exec_ReplicaMDLoop MD

Exec_ReplicaMDLoop
subroutine Exec_ReplicaMDLoop(replica)

integer,intent(in)::replica

MD MD
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49._4. Final_ReplicaMD MD
Final _ReplicaMD
Final _ReplicaMD

MD
-1
(4-2)MD
49.5. ReplicaMD_Main MD

ReplicaMD_Main
ReplicaMD_Main

MD MD

MD
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50. Replica_Method
Replica_Method.f90

50.1. Exchange_Replica
Exchange_Replica
Exchange_Replica(replicaloop)

integer,intent(in)::replicaloop

50.2. Init_Replica
Init_Replica
subroutine Init _Replica(obj, dyn)

type(Object_t), intent(in)::obj
type(Dynamics_t), intent(in)::dyn MD

50.3. Set_ReplicaTemperature
Set_ReplicaTemperature
Set_ReplicaTemperature(temp, replica)

real*8, intent(in)::temp
integer,intent(in)::replica ID

50.4. Final_Replica
Final _Replica
Final_Replica(dyn)

type(Dynamics_t), intent(in)::dyn MD

Nose, Rigid
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50.5. Set_ReplicaData
Set_ReplicaData
subroutine Set ReplicaData(obj, dyn, replica)

type(Object_t), intent(in)::obj
type(Dynamics_t),intent(in)::dyn MD
integer,intent(in)::replica ID

MD

50.6. Set_ReplicaPotential
Set_ReplicaPotential
Set_ReplicaPotential(obj, dyn, replica)

type(Object_t), intent(in)::obj
type(Dynamics_t),intent(in)::dyn MD
integer,intent(in)::replica ID

50.7. Get_ReplicaData
Get_ReplicaData
subroutine Get ReplicaData(obj, dyn, replica)

type(Object_t),intent(out)::obj
type(Dynamics_t), intent(out)::dyn MD
integer,intent(in)::replica ID

MD

50.8. Get_ReplicaPotential
Get_ReplicaPotential
Get_ReplicaPotential(obj, dyn, replica)

type(Object_t),intent(out)::obj

type(Dynamics_t), intent(out)::dyn MD
integer,intent(in)::replica ID

MD
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50.9. Output_Replicalog
Output_Replicalog
Output_Replicalog

50.10. Input_ReplicaRestartFile
Input_ReplicaRestartFile
subroutine Input_ReplicaRestartFile(inp)

type(Input_t),intent(in)::inp

MD

50.11. Output_ReplicaRestartFile
Output_ReplicaRestartFile
subroutine Output ReplicaRestartFile(simulateTime, unit, file)

real*8,intent(in)::simulateTime

integer,intent(in)::unit
character(NAME_SIZE), intent(in)::file

MD

50.12. Get_ReplicaTargetTemperature
Get_ReplicaTargetTemperature
function Get ReplicaTargetTemperature(replica) result (temp)

integer,intent(in)::replica ID

real*8::temp
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50.13. Add_ReplicalnfoToTrajectory
Add_ReplicalnfoToTrajectory

Add_ReplicalnfoToTrajectory(monitorMD, replica, loopNum, freeNum)

type(MD_t), intent(in)::monitorMD MD
integer,intent(in)::replica ID
integer, intent(in)::loopNum MD

integer,intent(in)::freeNum

[ ] ID freeNum

"CORD" "VEL * “ENER" "TEMP®" TRAJ"
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51. EffectiveTemp_Method
EffectiveTemp_Method.f90
51.1. Init_EffectiveTempMCMD
Init_EffectiveTempMCMD
subroutine Init EffectiveTempMCMD(dyn, cond, mon)

type(Dynamics_t), intent(in)::dyn MD
type(Condition_t),intent(in)::cond MD
type(Monitor_t),intent(in)::mon

51.2. Scale_GradientForEffectiveTemp
Scale_GradientForEffectiveTemp
subroutine Scale_GradientForEffectiveTemp (obj, dyn)

type(Object_t), intent(inout)::obj
type(Dynamics_t), intent(inout)::dyn MD

51.3. Calc_DistributionFromLog
Calc_DistributionFromLog
subroutine Calc DistributionFromLog

51.4. Output_Historgam
Output_Historgam
subroutine Output_Historgam(loopNum)

integer, intent(in)::loopNum MD

Effective-Temperature
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51.5. Read_EffectiveTempRestart
Read EffectiveTempRestart
subroutine Read _EffectiveTempRestart(unit)

integer,intent(in)::unit

Effective-Temperature

51.6. Write_EffectiveTempRestart
Write EffectiveTempRestart

subroutine Write EffectiveTempRestart(unit)

integer,intent(in)::unit

Effective-Temperature
51.7. Rollback_EffectiveTempRestart

Write Rollback EffectiveTempRestart
subroutine Rollback EffectiveTempRestart

Effective-Temperature
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52. Periodic_Nonbonded
Periodic_NonBonded.f90

52.1. Calc_Periodicl5InteractEnergy 1-5
Calc_Periodicl5InteractEnergy
subroutine Calc_Periodicl5InteractEnergy(nonBonded, Atom, looplnit, loopLast,
dyn, option)

type(NonBondedInfo_t), intent(in)::nonBonded 1-5
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
integer, intent(in)::looplnit

integer, intent(in)::loopLast

type(Dynamics_t), intent(inout)::dyn MD
type(Option_t), intent(in)::option

1-5

52.2 52.12

real*8,dimension(3,MAX_ATOM)::cord

real*8,dimension(3,MAX_ATOM): :grad

real*8,dimension(MAX_ATOM)::ele

real*8,dimension(3,-62:62)::replicaCord

real*8::eleCoeff

real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd10Coeff 10
real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd12Coeff 12
real*8,dimension(MAX_TYPE,MAX_TYPE): :vdw6Coeff van der Waals 6
real*8,dimension(MAX_TYPE,MAX TYPE)::vdwl2Coeff van der Waals 12
integer,intent(in)::init ( )
integer,intent(in)::last ( )
integer,intent(in)::step

real*8,dimension(MAX_POT): :energy

integer,dimension(MAX_ATOM): :vdwTopAtom van der Waals
integer,dimension(MAX_ATOM): :vdwLastAtom van der Waals
integer,dimension(MAX_VDW) : :vdwAtomID van der Waals ID
integer,dimension(MAX_HYD)::vdwReplica van der Waals ID

integer,dimension(MAX_ATOM): :hydTopAtom

integer,dimension(MAX_ATOM): :hydLastAtom

integer,dimension(MAX_HYD): :hydAtomID ID
integer,dimension(MAX_HYD)::hydReplica ID
integer,dimension(MAX_ATOM): :type

type(Virial _t),dimension(MAX POT)::virial
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52.2. Calc_VdwPeriodic van der Waals
Calc_VdwPeriodic
subroutine Calc_VdwPeriodic(cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdw6Coeff, vdwl2Coeff, hyd10Coeff, hyd12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

52.1.

1-5 van der Waals

52.3. Calc_HydPeriodic
Calc_HydPeriodic
subroutine Calc_HydPeriodic(cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

52.1.

1-5

52.4. Calc_ConstElePeriodic
Calc_ConstElePeriodic
subroutine Calc_ConstElePeriodic(cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hyd12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

52.1.

1-5
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52.5. Calc_DependElePeriodic
Calc_DependElePeriodic
subroutine Calc DependElePeriodic (cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

52.1.

1-5

52.6. Calc_VdwConstElePeriodic van dew Waals
Calc_VdwConstElePeriodic
subroutine Calc_VdwConstElePeriodic(cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl2Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

52.1.

1-5 van der Waals

52.7. Calc_VdwDependElePeriodic van der Waals
Calc_VdwDependElePeriodic
subroutine Calc_VdwDependElePeriodic(cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

52.1.

1-5 van der Waals
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52.8. Calc_VdwHydPeriodic van der Waals
Calc_VdwHydPeriodic
subroutine Calc_VdwHydPeriodic(cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdw6Coeff, vdwl2Coeff, hyd10Coeff, hyd12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

52.1.

1-5 van der Waals

52.9. Calc_HydConstElePeriodic
Calc_HydConstElePeriodic
subroutine Calc_HydConstElePeriodic(cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hyd12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

52.1.

1-5

52.10. Calc_HydDependElePeriodic
Calc_HydDependElePeriodic
subroutine Calc_HydDependElePeriodic(cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

52.1.

1-5
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52.11. Calc_VdwHydConstElePeriodic van der Waals, .
Calc_VdwHydConstElePeriodic
subroutine Calc_VdwHydConstElePeriodic(cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdw6Coeff, vdwl2Coeff, hyd10Coeff, hyd12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

52.1.

1-5 van der Waals, ,

52.12. Calc_VdwHydDependElePeriodic van der Waals, ,
Calc_VdwHydDependElePeriodic
subroutine Calc_VdwHydDependElePeriodic(cord, grad, ele, type, energy,

eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

26.1.

1-5 van der Waals, ,
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52.13. Calc_PmeEwaldl5InteractEnergy PME/Ewald 1-5
Calc_PmeEwaldl5InteractEnergy
subroutine Calc_ PmeEwald 15InteractEnergy(nonBonded, Atom, loopInit, loopLast,
dyn, option)

type(NonBondedInfo_t), intent(in)::nonBonded 1-5
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
integer, intent(in)::looplnit

integer, intent(in)::loopLast
type(RigidInfo_t),intent(in)::rigidinfo

type(Dynamics_t), intent(inout)::dyn MD
type(Option_t), intent(in)::option

integer, intent(in)::updatePeriod

PME/Ewald 1-5

52.14 52.17

real*8,dimension(3,MAX_ATOM)::cord

real*8,dimension(3,MAX_ATOM): :grad

real*8,dimension(MAX_ATOM)::ele

real*8,dimension(3,-62:62)::replicaCord

real*8::eleCoeff

real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd10Coeff 10
real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd12Coeff 12
real*8,dimension(MAX_TYPE,MAX_TYPE): :vdw6Coeff van der Waals 6
real*8,dimension(MAX_TYPE,MAX TYPE)::vdwl2Coeff van der Waals 12
integer,intent(in)::init ( )
integer,intent(in)::last ( )
integer,intent(in)::step

real*8,dimension(MAX_POT): :energy

integer,dimension(MAX_ATOM): :vdwTopAtom van der Waals
integer,dimension(MAX_ATOM): :vdwLastAtom van der Waals
integer,dimension(MAX_VDW) : :vdwAtomID van der Waals ID
integer,dimension(MAX_HYD)::vdwReplica van der Waals ID

integer,dimension(MAX_ATOM): :hydTopAtom

integer,dimension(MAX_ATOM): :hydLastAtom

integer,dimension(MAX_HYD): :hydAtomID ID
integer,dimension(MAX_HYD): :hydReplica ID
integer,dimension(MAX_ATOM): :type

real*8,dimension(3,3)::virial

real*8::alphaEwald
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52.14. Calc_EleDirect
Calc_EleDirect

26.13.

PME/Ewald

subroutine Calc_EleDirect(cord, grad, ele, type, energy,
eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hyd12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica,
virial, alphakEwald)

52.15. Calc_VdwEleDirect van der Waals,
Calc_VdwHydDependEleDirect

26.13.

PME/Ewald

subroutine Calc_VdwHydDependEleDirect(cord, grad, ele, type, energy,
eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica,
virial, alphakEwald)

van der Waals,

52.16. Calc_HydEleDirect .
Calc_HydEleDirect

26.13.

PME/Ewald

subroutine Calc_HydEleDirect(cord, grad, ele, type, energy,
eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica,
virial, alphakEwald)
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52.17. Calc_VdwHydDirect van der Waals, .
Calc_VdwHydDirect

subroutine Calc_VdwHydDirect(cord, grad, ele, type, energy,
eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica,
virial, alphakEwald)

26.13.

PME/Ewald van der Waals, ,
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53. Rattle Method
Rattle.f90

53.1. Exec_Rattle Rattle
Exec_Rattle

subroutine Exec_Rattle(cord)

real*8,dimension(3,MAX_ATOM), intent(in)::cord

Rattle
53.2. Calc_TwoAtomsRattle Rattle
Calc_TwoAtomsRattle

subroutine Calc_TwoAtomsRattle(cord)

real*8,dimension(3,MAX_ATOM), intent(in)::cord

Rattle
53.3. Calc_ThreeAtomsRattle Rattle
Calc_ThreeAtomsRattle

subroutine Calc_ThreeAtomsRattle(cord)

real*8,dimension(3,MAX_ATOM), intent(in)::cord

Rattle
53.4. Calc_FourAtomsRattle Rattle
Calc_FourAtomsRattle

subroutine Calc_FourAtomsRattle(cord)

real*8,dimension(3,MAX_ATOM), intent(in)::cord

Rattle
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54. Calc_ExtCap
ExtCap.T90

54.1. Allocate_ExtCapData
Allocate ExtCapData
subroutine Allocate ExtCapData(sphereNumber,

integer, intent(in):
integer, intent(in):
integer, intent(in):
integer, intent(in):

integer, intent(in):
integer, intent(in):
integer, intent(in):
integer, intent(in):

integer, intent(in):
integer, intent(in):
integer, intent(in):
integer, intent(in):

CAP

:sphereNumber
:sphereAtomNumber
:sphereResidNumber
:sphereChainNumber

zalgEllipNumber
:algEllipAtomNumber
:algEllipResidNumber
:algEllipChainNumber

zgeomEllipNumber

:geomEl lipAtomNumber
:geomEl lipResidNumber
:geomEllipChainNumber

CAP

54.2. Allocate_DynamicArray
Allocate_DynamicArray
subroutine Allocate DynamicArray

CAP

sphereAtomNumber,
sphereResidNumber,
sphereChainNumber,
algellipNumber,
algellipAtomNumber,
algellipResidNumber,
algellipChainNumber,
geomEl lipNumber,
geomEl lipAtomNumber,
geomEl lipResidNumber,
geomEl IipChainNumber)

CAP

CAP

CAP

CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP

RO Ro RO RO RO RO RO RO RO RO Ro
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54.3. Set_ExtCapParameter
Set_ExtCapParameter

subroutine Set ExtCapParameter(tempSphere, &
tempAlgElLip, &
tempGeomEllip, &
tempAtomIDForSphere, &
tempResidIDForSphere, &
tempChainlDForSphere, &
tempAtomIDForAlgEllip, &
tempResidIDForAlgElLip, &
tempChainIDForAlgElLip, &
tempAtomIDForGeomEl lip, &
tempResidIDForGeomEllip, &
tempChainIDForGeomEllip )
type(Sphere_t),dimension(:), intent(in)::tempSphere CAP
type(AlgElLlip_t),dimension(:),intent(in)::tempAlgEllip CAP
type(GeomEllip_t),dimension(:), intent(in)::tempGeomEllip CAP
integer,dimension(:,:),intent(in)::tempAtomIDForSphere
CAP
integer,dimension(:,:),intent(in)::tempResidIDForSphere
CAP
integer,dimension(:,:),intent(in)::tempChainlDForSphere
CAP
integer,dimension(:,:),intent(in)::tempAtomIDForAlgEllip
CAP
integer,dimension(:,:),intent(in)::tempResidIDForAlgEllip
CAP
integer,dimension(:,:),intent(in)::tempChainIDForAlgEllip
CAP
integer,dimension(:,:),intent(in)::tempAtomIDForGeomEllip
CAP
integer,dimension(:,:),intent(in)::tempResidIDForGeomEllip
CAP
integer,dimension(:,:),intent(in)::tempChainlDForGeomEllip
CAP

CAP

54.4. Transfer_ExtCapParameter
Transfer_ExtCapParameter
subroutine Transfer_ ExtCapParameter(optn)

type(Option_t), intent(in)::optn

CAP
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54.5. Calc_ExtCapEnergy CAP
Calc_ExtCapEnergy
function Calc_ExtCapEnergy(atom, init, last, step) result (totalEnergy)

type(Atom_t),dimension(MAX_ATOM), intent(inout): :atom
integer,intent(inout)::init

integer, intent(in)::last

integer, intent(inout)::step

real*8::totalEnergy

CAP
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55. Calc_Range
Range.f90

55.1. Allocate_RangeData
Allocate_RangeData

subroutine Allocate ExtCapData(rangeNumber, &
rangeAtomNumber, &
rangeResidNumber, &
rangeChainNumber)

integer, intent(in)::rangeNumber

integer, intent(in)::rangeAtomNumber
integer, intent(in)::rangeResidNumber
integer, intent(in)::rangeChainNumber

55.2. Allocate_DynamicArrayForRange
Allocate_DynamicArrayForRange
subroutine Allocate DynamicArrayForRange
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55.3. Set_RangeParameter
Set_RangeParameter
subroutine Set RangeParameter(tempRange,

tempAtomIDForRange,
tempResidIDForRange,
tempChainlDForRange,
templsMassAtom,
templsMassResid,
templsMassChain )

Ro Ro RO Ro Ro Ro

type(Range_t),dimension(:), intent(in): :tempSphere
integer,dimension(:,:),intent(in)::tempAtomIDForSphere

integer,dimension(:,:),intent(in)::tempResidIDForSphere

integer,dimension(:,:),intent(in)::tempChainlDForSphere

logical ,dimension(:,:),intent(in)::templsMassAtom MASS

logical ,dimension(:,:),intent(in)::templsMassResid MASS

logical ,dimension(:,:),intent(in)::templsMassChain MASS
MASS

55.4. Transfer_RangeParameter
Transfer_RangeParameter
subroutine Transfer_RangeParameter(optn)

type(Option_t), intent(in)::optn

55.5. Calc_RangeEnergy
Calc_RangeEnergy
function Calc_RangeEnergy(atom, init, last, step) result (totalEnergy)

type(Atom_t),dimension(MAX_ATOM), intent(inout): :atom
integer,intent(inout)::init

integer, intent(in)::last

integer, intent(inout)::step

real*8::totalEnergy
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56. GeneralizedBorn Method

GeneralizedBorn_Method.f90

56.1. Allocate_ GeneralizedBornData GB

Allocate_GeneralizedBornData

subroutine Allocate GeneralizedBornData (atomlnfo)

type(Atominfo_t), intent(in)::atominfo

GB

1 radius

2) vdw ( ) vdw

3) vdw ( ) vdwRadius
4) scale

5) Born bornRadius
6) grad

7) Born bornGrad
8) atomList
9) energy

56.2. Set GeneralizedBornData GB

Set_GeneralizedBornData

subroutine Set _GeneralizedBornData (vd, sc, atomlnfo)

real*8, intent(in),dimension(*)::vd vdw
real*8, intent(in),dimension(*)::sc
type(Atominfo_t), intent(in)::atominfo

GB

1 vdw ( ) vdwRadius
2) scale
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56.3. Init_GeneralizedBorn GB
Init_GeneralizedBorn
subroutine Init_GeneralizedBorn (option, offset, atomlnfo)

type(Option_t), intent(in)::option
real*8, intent(in)::offset vdw
type(Atominfo_t), intent(in)::atominfo

GB
0
1 vdw ( ) vdw
2) atomList
3) chargedNum
4) charge

56.4. Create AtomList
Create AtomList
subroutine Create AtomList (topAtom, lastAtom, atomlD, atom, list, num)

integer,intent(in)::topAtom 1-5
integer,intent(in)::topAtom 1-5
integer,intent(in),dimension(*)::atomlD 1-5

type(Atom_t), intent(in)::atom
integer,intent(out),dimension(*)::list
integer, intent(out)::num

56.5. Calc_GeneralizedBornEnergy GB
Calc_GeneralizedBornEnergy
subroutine Calc_GeneralizedBornEnergy (obj, intr, dyn, updateGB)

type(Object_t), intent(inout)::obj
type(Interact_t), intent(in)::intr
type(Dynamics_t), intent(out): :dyn

logical,intent(in)::updateGB GB

Born (Calc_BornRadius) GB
(Calc_GPolarization)

Born updateGB  true
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56.6. Calc_BornRadius Born

56.7.

Calc_BornRadius
subroutine Calc BornRadius (cord, lambda, delta, atom,
topAtom, lastAtom, atomlD)

real*8, intent(in),dimension(3,*)::cord

real*8, intent(in)::lambda Born
real*8,intent(in)::delta Born
type(Atom_t), intent(in),dimension(*)::atom
integer,intent(in),dimension(*): :topAtom
integer,intent(in),dimension(*)::lastAtom

integer,intent(in),dimension(*)::atomlD ID
Born (bornRadius)
Calc_GPolarozation Born
Calc_GPolarization
function Calc_GPolarization(cord, atom,
saltCoeff, proteinEpsilon, waterEpsilon,
topAtom, lastAtom, atomlD, updateGB) result(totalEnergy)
real*8, intent(in),dimension(3,*)::cord
real*8, intent(in)::proteinEpsilon
real*8, intent(in)::waterEpsilon
real*8, intent(in)::saltCpeff
type(Atom_t), intent(in),dimension(*)::atom
integer,intent(in),dimension(*): :topAtom
integer,intent(in),dimension(*)::lastAtom
integer,intent(in),dimension(*)::atomlD ID
logical,intent(in)::updateGB GB
real*8::totalEnergy GeneralizedBorn
GeneralizedBorn
updateGB

true
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56.8. Create AtomList Born
Create AtomList
subroutine Create FarAtomList (topAtom, lastAtom, atomlD, atom, current

list, num)
integer,intent(in)::topAtom 1-5
integer,intent(in)::topAtom 1-5
integer,intent(in),dimension(*)::atomlD 1-5
type(Atom_t), intent(in),dimension(*)::atom
integer,intent(in)::current ID

integer,intent(out),dimension(*)::list
integer, intent(out)::num
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57. AccessibleSurface Method

AccessibleSurface Method.f90

57.1. Allocate AccessibleSurfaceData ASA

Allocate_AccessibleSurfaceData

subroutine Allocate AccessibleSurfaceData (atomlnfo)

type(Atominfo_t), intent(in)::atominfo

GB

1) ASA

2)
3) ASA (

4) GB ( )

5)
6)
7)

57.2. Set AccessibleSurfaceData ASA
Set_AccessibleSurfaceData

radius

coeff
coeffSA
coeffGB
atomlDTable
surfaceNum
notHydAtomID

subroutine Set AccessibleSurfaceData
(asaRadius, asaCoeff, ghCoeff, atomInfo, isNotHyd, asa)

real*8, intent(in),dimension(*)::asaRadius ASA
real*8, intent(in),dimension(*): :asaCoeff ASA
real*8, intent(in),dimension(*): :gbCoeff GB

type(Atominfo_t), intent(in)::atominfo
logical,intent(in),dimension(*)::isNotHyd
type(AccessibleSurface_t),intent(inout)::asa ASA

ASA
1) ASA
2) ASA (
3) GB ( )

4)

radius
coeffSA
coeffGB
notHydAtomID

ASA
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57.3. Set AccessibleSurfaceParameter ASA
Set_AccessibleSurfaceParameter
subroutine Set_AccessibleSurfaceParameter(option, asa)

type(Option_t), intent(in)::option

type(AccessibleSurface_t),intent(in)::asa ASA
ASA
0
1 ASA radius
2) coeff
3) asaProbe
4) ASA asaCutoff
5) ASA asalleight

57.4. Update_AccessibleTable ASA
Update_AccessibleTable
subroutine Update AccessibleTable (atom)

type(Atom_t), intent(in),dimension(*)::atom

(atomlIDTable)
surfaceNum

<= 1 + 2 +

57.5. Calc_AccessibleSurfaceEnergy ASA
Calc_AccessibleSurfaceEnergy
function Calc_AccessibleSurfaceEnergy (atom) result (energy)
type(Atom_t), intent(inout),dimension(*)::atom

real*8: :energy

ASA
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58. SimulatedTemp_Method
SimulatedTemp_Method.f90
58.1. Init_SimulatedTempMCMD Simulated-Tempering
Init_SimulatedTempMCMD
subroutine Init_SimulatedTempMCMD(dyn, cond, mon)

type(Dynamics_t), intent(in)::dyn MD

type(Condition_t),intent(in)::cond MD
type(Monitor_t),intent(in)::mon

Simulated-Tempering
58.2. Scale_GradientForSimulatedTemp Simulated-Tempering
Scale_GradientForSimulatedTemp

subroutine Scale_GradientForSimulatedTemp (obj, dyn)

type(Object_t), intent(inout)::obj
type(Dynamics_t), intent(inout)::dyn MD

Simulated-Tempering

58.3. Calc_DistributionFromLog
Calc_DistributionFromLog
subroutine Calc DistributionFromLog

58.4. Output_Historgam
Output_Historgam
subroutine Output_Historgam(loopNum)

integer, intent(in)::loopNum MD

Simulated-Tempering
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58.5. Get_Integration
Get_Integration

function Get_Integration(i, binMin, binMax, binSize, histData) result (value)

integer,intent(in)::i
integer,intent(in)::binMin

integer, intent(in)::binMax
real*8,intent(in)::binSize
real*8,dimension(binMin:binMax)::histData

real*8::value

58.6. Read_SimulatedTempRestart
Read_SimulatedTempRestart
subroutine Read_SimulatedTempRestart(unit)

integer,intent(in)::unit

Simulated-Tempering
58.7. Write_SimulatedTempRestart

Write_SimulatedTempRestart
subroutine Write_SimulatedTempRestart(unit)

integer,intent(in)::unit

Simulated-Tempering
58.8 Rollback SimulatedTempRestart

Write Rollback SimulatedTempRestart
subroutine Rollback SimulatedTempRestart

Simulated-Tempering
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59. ForceBias_Method
ForceBias_Method.f90
59.1. Init _ForceBiasMCMD Force-Bias
Init_ForceBiasMCMD
subroutine Init_ForceBiasMCMD(dyn, cond, mon)

type(Dynamics_t), intent(in)::dyn MD

type(Condition_t),intent(in)::cond MD
type(Monitor_t),intent(in)::mon

Force-Bias
59.2. Scale GradientForForceBias Force-Bias
Scale_GradientForForceBias

subroutine Scale_GradientForForceBias (obj, dyn)

type(Object_t), intent(inout)::obj
type(Dynamics_t), intent(inout)::dyn MD

Force-Bias

59.3. Calc_DistributionFromLog
Calc_DistributionFromLog
subroutine Calc DistributionFromLog

59.4. Output_Historgam
Output_Historgam
subroutine Output_Historgam(loopNum)

integer, intent(in)::loopNum MD

Force-Bias
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59.5. Get_Integration
Get_Integration

function Get_Integration(i, binMin, binMax, binSize, histData) result (value)

integer,intent(in)::i
integer,intent(in)::binMin

integer, intent(in)::binMax

real*8, intent(in)::binSize
real*8,dimension(binMin:binMax)::histData

real*8::value

59.6. Read ForceBiasRestart
Read _ForceBiasRestart
subroutine Read_ForceBiasRestart(unit)

integer,intent(in)::unit

Force-Bias
59.7. Write ForceBiasRestart

Write_ForceBiasRestart
subroutine Write_ForceBiasRestart(unit)

integer,intent(in)::unit

Force-Bias

59.8. Rollback ForceBiasRestart
Rollback _ForceBiasRestart
subroutine Rollback ForceBiasRestart

Force-Bias
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60. Charmm_Method
Charmm_Method. 90

60.1. Calc_UreyBradlyEnergy Urey-Bradly
Calc_UreyBradlyEnergy

function Calc_UreyBradlyEnergy(angle, atom, rigid, virial, init, last, step)
result (energy)

type(Angle_t),intent(in),dimension(MAX Angle)::angle angle
type(Atom_t), intent(inout),dimension(MAX_ATOM): :atom
type(Rigid_t),intent(in),dimension(MAX RIGID)::rigid
real*8,dimension(3,3), intent(inout)::virial
integer,intent(in)::init

integer, intent(in)::last (angle )
integer, intent(in)::step

real*8::energy Urey Bradly
angle Urey-Bradly (angle 1-3 )

60.2. Calc_CharmmimproperEnergy CHARMm  Improper-Torsion
Calc_CharmmlmproperEnergy

function Calc_CharmmImproperEnergy (improper, atom, virial, init, last, step)
result (energy)

type(Torsion_t),intent(in),dimension(MAX_TORSION)::torsion improper-torsion
type(Atom_t), intent(inout),dimension(MAX_ATOM): :atom
type(Rigid_t),intent(in),dimension(MAX RIGID)::rigid
real*8,dimension(3,3), intent(inout)::virial
integer,intent(in)::init

integer, intent(in)::last (improper-torsion )
integer, intent(in)::step

real*8::energy Improper-Torsion
Improper-Torsion

60.3. Calc_CharmmTorsionalEnergy CHARMm 1-4
Calc_CharmmTorsionrEnergy

subroutine Calc_CharmmTorsionalEnergy (torsion, atom, init, last, step,
potential, vdwl4Vir, eleldVir,isCalcvdw, isCalcEle)

type(Torsion_t),intent(in),dimension(MAX_TORSION)::torsion torsion
type(Atom_t), intent(inout),dimension(MAX_ATOM): :atom
type(Rigid_t),intent(in),dimension(MAX RIGID)::rigid
integer,intent(in)::init

integer, intent(in)::last

integer, intent(in)::step
real*8,dimension(MAX_POT), intent(out): :potential

(torsion )

real*8,dimension(3,3), intent(inout): :vdwl4Vir 1-4 ele
real*8,dimension(3,3), intent(inout)::eleldVir 1-4 vdw
logical,intent(in)::isCalcvdw 1-4 vdw
logical,intent(in)::isCalcEle 1-4 ele
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1-4 ( van der Waals)

60.4. Calc_Charmml5InteractEnergy CHARMm  1-5
Calc_Charmml5InteractEnergy
subroutine Calc_Charmml5InteractEnergy(nonBonded, Atom, looplnit, loopLast,
dyn, option, updatePeriod)

type(NonBondedInfo_t), intent(in)::nonBonded

type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
integer,intent(in)::looplnit

integer, intent(in)::loopLast ( )
type(Dynamics_t), intent(inout)::dyn MD

type(Option_t), intent(in)::option

integer, intent(in)::updatePeriod

CHAMMm 1-5

60.5. Calc_CharmmvdwCutoff CHARMm  1-5 van der Waals
Calc_Charmml5VdwCutoff
subroutine Calc_Charmml5VdwCutoff (cord, grad, ele, type,
energy, eleCoeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomlD)

real*8,dimension(3,MAX_ATOM)::cord
real*8,dimension(3,MAX_ATOM)::grad
real*8,dimension(MAX_ATOM)::ele
real*8::eleCoeff
real*8,dimension(MAX_POT): :energy
integer,dimension(MAX_ATOM): :vdwTopAtom
integer,dimension(MAX_ATOM): :vdwLastAtom
integer,dimension(MAX_VDW): :vdwAtomID
integer,dimension(MAX_ATOM): : type
integer::init

integer::last ( )
integer::step

CHAMMM 1-5 van der Waals
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60.6. Calc_CharmmVdwEleCutoff CHARMm  1-5 van der Waals
Calc_Charmml5VdwEleCutoff
subroutine Calc_Charmml5VdwEleCutoff (cord, grad, ele, type,
energy, eleCoeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomlD)

real*8,dimension(3,MAX_ATOM)::cord
real*8,dimension(3,MAX_ATOM)::grad
real*8,dimension(MAX_ATOM)::ele
real*8::eleCoeff
real*8,dimension(MAX_POT): :energy
integer,dimension(MAX_ATOM): :vdwTopAtom
integer,dimension(MAX_ATOM): :vdwLastAtom
integer,dimension(MAX_VDW): :vdwAtomID
integer,dimension(MAX_ATOM): :type
integer::init

integer::last ( )
integer::step

CHAMMM 1-5 van der Waals

60.7. Calc_Charmml5PeriodicEnergy CHARMm  1-5
Calc_Charmml5InteractEnergy
subroutine Calc_Charmml5InteractEnergy(nonBonded, Atom, looplnit, loopLast,
dyn, option)

type(NonBondedInfo_t),intent(in)::nonBonded

type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
integer,intent(in)::looplnit

integer, intent(in)::loopLast ( )
type(Dynamics_t), intent(inout)::dyn MD

type(Option_t), intent(in)::option

CHAMMm 1-5
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60.8. Calc_CharmmvVdwPeriodic CHARMm  1-5 van der Waals
Calc_Charmml5VdwPeriodic
subroutine Calc_Charmml5VdwPeriodic(cord, grad, ele, type,
energy, eleCoeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, virial)

real*8,dimension(3,MAX_ATOM)::cord
real*8,dimension(3,MAX_ATOM)::grad
real*8,dimension(MAX_ATOM)::ele

real*8::eleCoeff

real*8,dimension(MAX_POT): :energy
integer,dimension(MAX_ATOM): :vdwTopAtom
integer,dimension(MAX_ATOM): :vdwLastAtom
integer,dimension(MAX_VDW): :vdwAtomID
integer,dimension(MAX_ATOM): : type

integer::init

integer::last ( )
integer::step
type(Virial_t),dimension(MAX_POT)::virial

integer, intent(in)::ensemble
logical,intent(in)::isRigid
type(Atom_t),dimension(MAX_ATOM), intent(inout): :atom

CHAMMM 1-5 van der Waals

60.9. Calc_CharmmVdwElePeriodic CHARMmM  1-5 van der Waals
Calc_Charmml5VdwElePeriodic
subroutine Calc_Charmml5VdwElePeriodic(cord, grad, ele, type,
energy, eleCoeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, virial)

real*8,dimension(3,MAX_ATOM)::cord
real*8,dimension(3,MAX_ATOM)::grad
real*8,dimension(MAX_ATOM)::ele

real*8::eleCoeff

real*8,dimension(MAX_POT): :energy
integer,dimension(MAX_ATOM): :vdwTopAtom
integer,dimension(MAX_ATOM): :vdwLastAtom
integer,dimension(MAX_VDW): :vdwAtomID
integer,dimension(MAX_ATOM): :type

integer::init

integer::last ( )
integer::step
type(Virial_t),dimension(MAX_POT)::virial

integer, intent(in)::ensemble
logical,intent(in)::isRigid
type(Atom_t),dimension(MAX_ATOM), intent(inout): :atom
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CHAMMM 1-5 van der Waals
60.10. Calc_CharmmPotentialParameter CHARMm
Calc_CharmmPotentialParameter

subroutine Calc_CharmmPotentialParameter(nonBond)

type(NonBondedInfo_t),intent(in)::nonBond

CHARMm 1-5, 1-4 van der Waals
60.11. Set CharmmCutoff CHARMm
Set_CharmmCutoff
subroutine Set_CharmmCutoff(intr)

type(NonBondedInfo_t),intent(in)::nonBond

CHARMm

60.12. Init Charmm CHARMm
Init_Charmm
subroutine Init_Charmm(charmm)

type(Charmm_t), intent(in)::charmm CHARMMmM
CHARMm
60.13. Calc_CharmmRigidVirialTensor Charmm

Calc_CharmmRigidVirialTensor
function Calc_CharmmRigidVirialTensor (atomlnfo, rigidinfo, nonBonded, &
optn, residNum, cutlen, vdwReplica) &
result ( rigidVvir )

type(Atominfo_t), intent(in)::atominfo
type(RigidInfo_t),intent(in)::rigidinfo
type(NonBondedInfo_t),intent(in)::nonBonded 1-5

type(Option_t), intent(in)::optn

integer,intent(in)::residNum

real*8, intent(in)::cutlen

integer,dimension(MAX_HYD)::vdwReplica vdw ID

real*8,dimension(3,3):: rigidvir

Charmm
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61. GeneralST_Method
GeneralST_Method.f90
61.1. Init_GeneralSTMCMD
Init_General STMCMD
subroutine Init_General STMCMD(dyn, cond, mon)

type(Dynamics_t), intent(in)::dyn dynamics
type(Condition_t),intent(in)::cond
type(Monitor_t),intent(in)::mon

General Simulated Tempering

61.2. Allocate GuideFunctionData
Allocate_GuideFunctionData
subroutine Allocate GuideFunctionData

61.3. Scale GradientForGeneralST
Scale_GradientForGeneralST
subroutine Scale_GradientForGeneralST(obj, dyn)

type(Object_t), intent(inout)::obj
type(Dynamics_t), intent(inout)::dyn dynamics

General Simulated Tempering

61.4. Calc_DistributionFromLog
Calc_DistributionFromLog
subroutine Calc_DistributionFromLog(loopNum, totalEnergy)

integer, intent(in)::loopNum MD
real*8,intent(in)::totalEnergy

MD
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61.5. Output_Histogram
Output_Histogram
subroutine Output Histogram(loopNum, totalEnergy)

integer, intent(in)::loopNum MD
real*8,intent(in)::totalEnergy

61.6. Calc_ApproxWeight
Calc_Weight
function Calc_ApproxWeight(energy, lambda) result (weight)

real*8, intent(in)::energy
real*8,intent(in)::lambda

real*8::weight

61.7. Calc_EnsembleWeight
Calc_EnsembleWeight
function Calc_EnsembleWeight(energy, lambda) result (lambdaWeight)

real*8, intent(in)::energy total energy
real*8, intent(in)::lambda

real*8::lambdaWeight

61.8. Get_Integration
Get_Integration
function Get_Integration(i, binMin, binMax, binSize, histData) result (value)

integer,intent(in)::i bin
integer, intent(in)::binMin bin
integer, intent(in)::binMax bin
real*8,intent(in)::binSize bin

real*8,dimension(binMin:binMax): :histData
real*8::value

bin
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61.9. Read_GeneralSTRestart
Read_GeneralSTRestart
subroutine Read GeneralSTRestart(unit)

integer, intent(in)::unit

Generalized Simulated Tempering
61.10. Write_GeneralSTRestart
Write_GeneralSTRestart

subroutine Write_GeneralSTRestart(unit)

integer, intent(in)::unit

Generalized Simulated Tempering
61.11. Rollback GeneralSTRestart

Rollback _GeneralSTRestart
subroutine Rollback GeneralSTRestart

Generalized Simulated Tempering
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62. Calc_Saturation
Saturation.f90

62.1. Allocate SatData SAT
Allocate_SatData
subroutine Allocate_SatData(satValue, maxAtomInChain, maxElements, &
chainlnfo, atom)

real*8, intent(in),dimension(maxAtomInChain, chainlnfo%TotalNum)::satValue
integer, intent(in)::maxAtomInChain

integer, intent(in)::maxElements

type(Chainlnfo_t),intent(in)::chainlnfo

type(Atom_t), intent(in),dimension(MAX_ATOM): :atom

SAT

62.2. Allocate_SatTemporaryArray SAT
Allocate_SatTemporaryArray
subroutine Allocate SatTemporaryArray

SAT

62.3. Init_Saturation SAT
Init_Saturation
Init_Saturation(opt, sat)

type(Option_t), intent(in)::opt
type(Sat_t),intent(in)::sat

SAT

62.4. Calc_SatParameter SAT
Calc_SatParameter
subroutine Calc_SatParameter(atom,chain,target,another)

type(Atom_t), intent(in),dimension(MAX_ATOM)::atom
type(Chain_t), intent(in),dimension(MAX_CHAIN)::chain
integer,intent(in)::target
integer,intent(in)::another

SAT
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62.5. Calc_SaturationEnergy SAT
Calc_SaturationEnergy
function Calc_SaturationEnergy(atom, chain) result (energy)

type(Atom_t), intent(inout),dimension(MAX_ATOM)::atom
type(Chain_t), intent(in),dimension(MAX_CHAIN)::chain

real*8: :energy
SAT

62.6. eig
eig
subroutine eig(matrixSize,eval,evec,ep,rev,rho)

integer,intent(in)::matrixSize

real*8, intent(out),dimension(matrixSize)::eval

real*8, intent(out),dimension(maxProton,maxProton): :evec
real*8, intent(out),dimension(maxProton)::ep

real*8, intent(out),dimension(maxProton)::rev

real*8, intent(in),dimension(maxProton,maxProton)::rho

matrixSize

62.7. txt
t~xt
subroutine txt(matrixSize, evect, xvec, tevect)

integer,intent(in)::matrixSize
real*8,dimension(maxProton,maxProton): :evect
real*8,dimension(*): :xvec
real*8,dimension(maxProton,maxProton): :tevect

62.8. emi

emi
subroutine emi(matrixSize, tept)

integer,intent(in)::matrixSize
real*8, intent(out),dimension(:,:)::tept
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62.9. new
new
subroutine new(tept, trevt, si, matrixSize,ne)

real*8, intent(in),dimension(:,:)::tept
real*8, intent(in),dimension(:,:)::trevt
real*8,dimension(SAT_SIZE)::si
integer::matrixSize

real*8, intent(out),dimension(*)::ne

62.10. delexp SAT

delexp
subroutine delexp(protonNum,evec,eval,ep,trevt,tept, &
sigma,cnh,sath, il,ne,difne,nsanum,sqdne, targetlD, &
anotherID)

integer,intent(in),dimension(2): :protonNum

real*8, intent(in),dimension(maxProton,maxProton): :evec
real*8, intent(in),dimension(maxProton)::eval

real*8, intent(in),dimension(maxProton)::ep

real*8, intent(in),dimension(maxProton,maxProton)::trevt
real*8, intent(in),dimension(maxProton,maxProton): :tept
real*8, intent(in),dimension(maxProton)::sigma

real*8, intent(in),dimension(3,maxProton)::cnh

real*8, intent(in),dimension(3,maxHydNum): :sath
integer,intent(in)::il

real*8, intent(in),dimension(maxProton)::ne

real*8, intent(out),dimension(3,maxProton)::difne
integer, intent(in),dimension(maxProton): :nsanum
real*8, intent(inout): :sqdne
integer,intent(in)::targetlD
integer,intent(in)::anotheriID

SAT

62.11. Output_SatFille SAT
Output_SatFile
subroutine Output_SatFile(file, atom, chain)

type(File_t),intent(in)::file

type(Atom_t), intent(in),dimension(MAX_ATOM)::atom
type(Chain_t), intent(in),dimension(MAX_CHAIN)::chain

SAT
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63. Calc_ResidueDipolar
ResidueDipolar.f90

63.1. Allocate RDCData RDC
Allocate RDCData
subroutine Allocate RDCData(totalNum)

integer, intent(in)::totalNum

RDC

63.2. Set RDCParameter RDC

Set_RDCParameter
subroutine Set RDCParameter(residID, split, sub, add, name, &
chainlD, atom, atomNum)

integer,intent(in),dimension(*)::residID
real*8, intent(in),dimension(*)::split
real*8, intent(in),dimension(*)::sub
real*8, intent(in),dimension(*)::add
character*4,intent(in),dimension(*): :name
integer,intent(in),dimension(*)::chainiD
type(Atom_t), intent(in),dimension(*)::atom
integer,intent(in)::atomNum

RDC
63.3. Calc_ResidueDipolarEnergy RDC

Calc_ResidueDipolarEnergy
function Calc_ResidueDipolarEnergy(atom, rdc) result (energy)

type(Atom_t), intent(inout),dimension(*)::atom
type(RDC_t),intent(in)::rdc

real*8: :energy
RDC
63.3. Output_RDCFile RDC

Output_RDCFile
subroutine Output RDCFile(file, atom)

type(File_t),intent(in)::file
type(Atom_t), intent(in),dimension(*)::atom

RDC
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64. Calc_NuclearEffect
NuclearEffect.f90

64.1. Allocate NOEData NOE
Allocate NOEData
subroutine Allocate NOEData(totalNum)

integer,intent(in)::totalNum

NOE

64.2. Set NOEParameter NOE
Set_NOEParameter
subroutine Set NOEParameter(chainlDl, residID1, residNamel, namel, &
chainlD2, residID2, residName2, name2, &
dLow, dUpper, rLow, rUpper, atom, chain)

integer,intent(in),dimension(*)::chainiDl
integer,intent(in),dimension(*)::residIDl
character(*), intent(in),dimension(*)::residNamel
character(*), intent(in),dimension(*)::namel
integer,intent(in),dimension(*)::chainlD2
integer,intent(in),dimension(*)::residlD2
character(*), intent(in),dimension(*)::residName2
character(*), intent(in),dimension(*)::name2
real*8, intent(in),dimension(*): :dLow

real*8, intent(in),dimension(*): :dUpper

real*8, intent(in),dimension(*)::rLow

real*8, intent(in),dimension(*): :rUpper
type(Atom_t), intent(in),dimension(*)::atom
type(Chain_t),intent(in),dimension(*)::chain

NOE
64.3. Calc_NuclearEffectEnergy NOE
Calc_NuclearEffectEnergy
function Calc_NuclearEffectEnergy(atom, noe) result (energy)

type(Atom_t), intent(inout),dimension(*)::atom
type(Noe_t),intent(in)::noe

real*8: :energy

NOE
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48.6. Calc_Histogram
Calc_Histogram
subroutine Calc_Histogram(dyn, momentum, potential)

type(Dynamics_t), intent(in)::dyn
real*8, intent(in)::momentum
real*8,intent(in)::potential
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64. Tsallis_Function
Tsallis_Function.f90

64.1. Get_KTvalue Kk*T

Get_KTValue
function Get KTValue() result (value)

real*8::value
kK*T ( * )
64.2. Calc_LowerParameter
Calc_LowerParameter
function Calc_LowerParameter(totalE) result (flprime)
real*8,intent(in)::totalE
real*8::flprime
flprime
64.3. Calc_ScaleFactor
Calc_ScaleFactor
function Calc_ScaleFactor(totalJoule) result(scale)

real*8,intent(in)::totalJoule

real*8::scale

64.4. Calc_LowerScale
Calc_LowerScale
function Calc_LowerScale(totalE) result(scale)

real*8,intent(in)::totalE

real*8::scale
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64.5. Calc_UpperScale
Calc_LowerScale
function Calc_UpperScale(totalE) result(scale)

real*8,intent(in)::totalE

real*8::scale

64.6. Calc_zZetaDistributionDensity (
Calc_ZetaDistributionDensity
subroutine Calc_ZetaDistributionDensity(zeta, thetaz, dthetaz)

real*8,intent(in)::zeta

real*8, intent(out): :thetaz
real*8,intent(out): :dthetaz

¢ ¢
64.7. Calc_Log0OfRO In(p )
Calc_LogOfRO
function Calc_LogOfRO(totalJoule, RO _MODE) result (dInRO)

real*8, intent(in)::totalJoule I potential + Kkinetic energy (JOULE)
character(2), intent(inout)::R0O_MODE ! ro mode charactger

In(p )

In(p )
RO_MODE

"Lo"
“NE
"Hi
64.8. Calc_NormalLogOfRO In(p)
Calc_NormalLogOfRO
function Calc_NormalLogOfRO(totalJoule) result (dInRO)

real*8, intent(in)::totalJoule I potential + Kkinetic energy (JOULE)

In(p )
In(p )

- 214-



SU>3>[>y2 221222 2P ?2>>

64.9. Calc_LowerLogOfRO In(p)
Calc_LowerLogOfRO
function Calc_LowerLogOfRO(totalJoule) result (dInRO)

real*8, intent(in)::totalJoule I potential + Kkinetic energy (JOULE)
In(p )
In(p)
64.10. Calc_UpperLogOfRO In(p )

Calc_UpperLogOfRO
function Calc_UpperLogOfRO(totalJoule) result (dInRO)

real*8, intent(in)::totalJoule I potential + Kkinetic energy (JOULE)

In(p )
In(p )

64.11. Init TsallisFunction Tsallis
Init_TsallisFunction
Init_TsallisFunction(dyn, cond)

type(Dynamics_t), intent(inout)::dyn
type(Condition_t),intent(in)::cond I aggregate of condition

Tsallis
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64.12. Display_InitTsallis Tsallis
Display_InitTsallis
subroutine Display InitTsallis

Tsallis
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65. Smooth_Method
Smooth_Method. 90
65.1. Init_Smoothing
Init_Smoothind
subroutine Init_Smoothing(intr, bound)

type(Interact_t), intent(in)::intr
type(Boundary_t), intent(in): :bound

van der Waals,

65.2. Calc_TorsionalSmooth 1-4
Calc_TorsionalSmooth
subroutine Calc_TorsionalSmooth(torsion, atom, init, last, step, potential,
vdwl4Vir, eleldVir, isCalcvdw, isCalcEle)

type(Torsion_t),intent(in),dimension(MAX_TORSION)::torsion trosion
type(Atom_t), intent(inout),dimension(MAX_ATOM): :atom
integer,intent(in)::init

integer,intent(in)::last

integer,intent(in)::step
real*8,dimension(MAX_POT), intent(out): :potential

real*8,dimension(3,3), intent(inout): :vdwl4Vir 1-4  vdw
real*8,dimension(3,3), intent(inout)::eleldVir 1-4
logical,intent(in)::isCalcVdw vdw

logical,intent(in)::isCalcEle

torsion vdw
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65.2. Calc_Cutoffl5SInteractSmooth 1-5
Calc_Cutoffl5InteractSmooth
subroutine Calc_Cutoffl5InteractSmooth (nonBonded, Atom, looplnit, loopLast,
dyn, optn, updatePeriod)

type(NonBondedInfo_t), intent(in)::nonBonded
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
integer,intent(in)::looplnit
integer,intent(in)::loopLast

type(Dynamics_t), intent(inout): :dyn

type(Option_t), intent(in)::optn

integer, intent(in)::updatePeriod

1-5
65.3 65.12

real*8,dimension(3,MAX_ATOM): :cord

real*8,dimension(3,MAX_ATOM): :grad

real*8,dimension(MAX_ATOM)::ele

real*8::eleCoeff

real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd10Coeff 10
real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd12Coeff 12
real*8,dimension(MAX_TYPE,MAX_TYPE): :vdw6Coeff van der Waals 6
real*8,dimension(MAX_TYPE,MAX TYPE)::vdwl2Coeff van der Waals 12
integer,intent(in)::init ( )
integer,intent(in)::last ( )
integer,intent(in)::step

real*8,dimension(MAX_POT): :energy

integer,dimension(MAX_ATOM): :vdwTopAtom van der Waals
integer,dimension(MAX_ATOM): :vdwLastAtom van der Waals
integer,dimension(MAX_VDW) : :vdwAtomID van der Waals ID

integer,dimension(MAX_ATOM): :hydTopAtom

integer,dimension(MAX_ATOM): :hydLastAtom

integer,dimension(MAX_HYD): :hydAtomID ID
integer,dimension(MAX_ATOM): :type
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65.3. Calc_VdwSmmoth 1-5 van der Waals
Calc_VdwSmmoth
subroutine Calc_VdwSmmoth(cord, grad, ele, type, energy, eleCoeff,

vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff, &
init, last, step, &
vdwTopAtom, vdwLastAtom, vdwAtomlD, &

hydTopAtom, hydLastAtom, hydAtomlD)

65.2

1-5 van der Waals

65.4. Calc_HydSmmoth 1-5
Calc_HydSmmoth
subroutine Calc_HydSmmoth(cord, grad, ele, type, energy, eleCoeff,

vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff, &
init, last, step, &
vdwTopAtom, vdwLastAtom, vdwAtomlD, &

hydTopAtom, hydLastAtom, hydAtomlD)

65.2

1-5

65.5. Calc_ConstEleSmmoth 1-5
Calc_ConstEleSmmoth
subroutine Calc_ConstEleSmmoth(cord, grad, ele, type, energy, eleCoeff,

vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff, &
init, last, step, &
vdwTopAtom, vdwLastAtom, vdwAtomlD, &

hydTopAtom, hydLastAtom, hydAtomlD)

65.2

1-5

&
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65.6. Calc_DependEleSmmoth 1-5
Calc_DependEleSmmoth
subroutine Calc_DependEleSmmoth(cord, grad, ele, type, energy, eleCoeff, &
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff, &
init, last, step, &
vdwTopAtom, vdwLastAtom, vdwAtomlD, &

hydTopAtom, hydLastAtom, hydAtomlD)

65.2

1-5

65.7. Calc_VdwConstEleSmmoth 1-5 vdw+
Calc_VdwConstEleSmmoth
subroutine Calc_VdwConstEleSmmoth(cord, grad, ele, type, energy, eleCoeff, &

vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff, &
init, last, step, &
vdwTopAtom, vdwLastAtom, vdwAtomlD, &

hydTopAtom, hydLastAtom, hydAtomlD)

65.2

1-5  vdw

65.8. Calc_VdwDependEleSmmoth 1-5 vdw+
Calc_VdwDependEleSmmoth
subroutine Calc_VdwDependEleSmmoth(cord, grad, ele, type, energy, eleCoeff, &

vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff, &
init, last, step, &
vdwTopAtom, vdwLastAtom, vdwAtomlD, &

hydTopAtom, hydLastAtom, hydAtomlD)

65.2

1-5  vdw
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65.9. Calc_VdwHydSmmoth 1-5 vdw+
Calc_VdwHydSmmoth

subroutine Calc_VdwHydSmmoth(cord, grad, ele, type, energy, eleCoeff, &
vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff, &

init, last, step, &
vdwTopAtom, vdwLastAtom, vdwAtomlD, &
hydTopAtom, hydLastAtom, hydAtomlD)
65.2
1-5  vdw
65.10. Calc_HydConstEleSmmoth 1-5 +

Calc_VdwConstEleSmmoth
subroutine Calc_VdwConstEleSmmoth(cord, grad, ele, type, energy, eleCoeff, &

vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff, &
init, last, step, &
vdwTopAtom, vdwLastAtom, vdwAtomlD, &
hydTopAtom, hydLastAtom, hydAtomlD)
65.2
1-5
65.11. Calc_HydDependEleSmmoth 1-5 +

Calc_HydDependEleSmmoth
subroutine Calc_HydDependEleSmmoth(cord, grad, ele, type, energy, eleCoeff, &

vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff, &
init, last, step, &
vdwTopAtom, vdwLastAtom, vdwAtomlD, &

hydTopAtom, hydLastAtom, hydAtomlD)

65.2

1-5
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65.11. Calc_VdwHydConstEleSmmoth 1-5vdw+ +
Calc_VdwHydConstEleSmmoth
subroutine Calc_VdwHydConstEleSmmoth(cord, grad, ele, type, energy, eleCoeff,&

vdweCoeff, vdwl2Coeff, hydl10Coeff, hydi12Coeff, &
init, last, step, &
vdwTopAtom, vdwLastAtom, vdwAtomlD, &

hydTopAtom, hydLastAtom, hydAtomlD)

65.2

1-5

65.12. Calc_VdwHydDependEleSmmoth 1-5vdw+ +
Calc_VdwHydDependEleSmmoth
subroutine Calc_VdwHydDependEleSmmoth(cord, grad, ele, type, energy, eleCoeff,&

vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff, &
init, last, step, &
vdwTopAtom, vdwLastAtom, vdwAtomlD, &

hydTopAtom, hydLastAtom, hydAtomlD)

65.2

1-5
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65.13. Calc_Periodicl5InteractSmooth 1-5
Calc_Periodicl5InteractSmooth
subroutine Calc_Periodicl5InteractSmooth (nonBonded, Atom, looplnit, loopLast,
dyn, optn, updatePeriod)

type(NonBondedInfo_t), intent(in)::nonBonded
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
integer,intent(in)::looplnit
integer,intent(in)::loopLast

type(Dynamics_t), intent(inout): :dyn

type(Option_t), intent(in)::optn

integer, intent(in)::updatePeriod

1-5

65.14 65.23

real*8,dimension(3,MAX_ATOM)::cord

real*8,dimension(3,MAX_ATOM): :grad

real*8,dimension(MAX_ATOM)::ele

real*8,dimension(3,-62:62)::replicaCord

real*8::eleCoeff

real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd10Coeff 10
real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd12Coeff 12
real*8,dimension(MAX_TYPE,MAX_TYPE): :vdw6Coeff van der Waals 6
real*8,dimension(MAX_TYPE,MAX TYPE)::vdwl2Coeff van der Waals 12
integer,intent(in)::init ( )
integer,intent(in)::last ( )
integer,intent(in)::step

real*8,dimension(MAX_POT): :energy

integer,dimension(MAX_ATOM): :vdwTopAtom van der Waals
integer,dimension(MAX_ATOM): :vdwLastAtom van der Waals
integer,dimension(MAX_VDW) : :vdwAtomID van der Waals ID
integer,dimension(MAX_HYD)::vdwReplica van der Waals ID

integer,dimension(MAX_ATOM): :hydTopAtom

integer,dimension(MAX_ATOM): :hydLastAtom

integer,dimension(MAX_HYD): :hydAtomID ID
integer,dimension(MAX_HYD)::hydReplica ID
integer,dimension(MAX_ATOM): :type

type(Virial _t),dimension(MAX POT)::virial
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65.14. Calc_VdwPeriodicSmooth

van der Waals
Calc_VdwPeriodic

subroutine Calc_VdwPeriodic(cord, grad, ele, type, energy, eleCoeff,

replicaCord, vdw6Coeff, vdwl2Coeff, hyd10Coeff, hyd12Coeff,
init, last, step,

vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

65.13.

1-5 van der Waals

65.15. Calc_HydPeriodicSmooth
Calc_HydPeriodicSmooth
subroutine Calc_HydPeriodicSmooth(cord, grad, ele, type, energy, eleCoeff,

replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl2Coeff,
init, last, step,

vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

65.13.

1-5

65.16. Calc_ConstElePeriodicSmooth
Calc_ConstElePeriodicSmooth

subroutine Calc_ConstElePeriodicSmooth(cord, grad, ele, type, energy, eleCoeff,

replicaCord, vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff,
init, last, step,

vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

65.13.

1-5
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65.16. Calc_DependElePeriodic
Calc_DependElePeriodicSmooth

65.13.

subroutine Calc_DependElePeriodicSmooth(

cord, grad, ele, type, energy, eleCoeff,

replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl12Coeff,
init, last, step,

vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,

hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

1-5

65.17. Calc_VdwConstElePeriodicSmooth vdw
Calc_VdwConstElePeriodicSmooth

65.13.

subroutine Calc_VdwConstElePeriodicSmooth(

cord, grad, ele, type, energy, eleCoeff,

replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hyd12Coeff,
init, last, step,

vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,

hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

1-5 van der Waals

65.18. Calc_VdwDependElePeriodicSmooth vdw
Calc_VdwDependElePeriodicSmooth

65.13.

subroutine Calc_VdwDependElePeriodicSmooth(

cord, grad, ele, type, energy, eleCoeff,

replicaCord, vdweCoeff, vdwl2Coeff, hydl10Coeff, hydl12Coeff,
init, last, step,

vdwTopAtom, vdwLastAtom, vdwAtomlD, vdwReplica,

hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

1-5 van der Waals
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65.19. Calc_VdwHydPeriodicSmooth van der Waals
Calc_VdwHydPeriodicSmooth
subroutine Calc_VdwHydPeriodicSmooth(cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdw6Coeff, vdwl2Coeff, hyd10Coeff, hyd12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

65.13.

1-5 van der Waals

65.20. Calc_HydConstElePeriodicSmooth +
Calc_HydConstElePeriodicSmooth
subroutine Calc_HydConstElePeriodicSmooth(
cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

65.13.

1-5
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65.21. Calc_HydDependElePeriodicSmooth
Calc_HydDependElePeriodicSmooth
subroutine Calc_HydDependElePeriodicSmooth(

cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

65.13.

1-5
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65.22. Calc_VdwHydConstElePeriodicSmooth vdw, .
Calc_VdwHydConstElePeriodicSm
subroutine Calc_VdwHydConstElePeriodicSm(
cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

65.13.

1-5 van der Waals, ,

65.23. Calc_VdwHydDependElePeriodicSm vdw, .
Calc_VdwHydDependElePeriodicSm
subroutine Calc_VdwHydDependElePeriodicSm(cord, grad, ele, type, energy,
eleCoeff,
replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hyd12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica, virial)

65.13.

1-5 van der Waals, ,

1-5 van der Waals
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65.24. Calc_PmeEwaldl5InteractSmooth PME 1-5
Calc_PmeEwaldl5InteractSmooth
subroutine Calc_PmeEwaldl5InteractSmooth(nonBonded, Atom, looplnit, looplLast,
dyn, optn)

type(NonBondedInfo_t), intent(in)::nonBonded
type(Atom_t), intent(inout),dimension(MAX_ATOM): :Atom
integer,intent(in)::looplnit
integer,intent(in)::loopLast

type(Dynamics_t), intent(inout): :dyn

type(Option_t), intent(in)::optn

PME/Ewald 1-5
PME/Ewald

65.25 65.23

real*8,dimension(3,MAX_ATOM)::cord

real*8,dimension(3,MAX_ATOM): :grad

real*8,dimension(MAX_ATOM)::ele

real*8,dimension(3,-62:62)::replicaCord

real*8::eleCoeff

real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd10Coeff 10
real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd12Coeff 12
real*8,dimension(MAX_TYPE,MAX_TYPE): :vdw6Coeff van der Waals 6
real*8,dimension(MAX_TYPE,MAX TYPE)::vdwl2Coeff van der Waals 12
integer,intent(in)::init ( )
integer,intent(in)::last ( )
integer,intent(in)::step

real*8,dimension(MAX_POT): :energy

integer,dimension(MAX_ATOM): :vdwTopAtom van der Waals
integer,dimension(MAX_ATOM): :vdwLastAtom van der Waals
integer,dimension(MAX_VDW) : :vdwAtomID van der Waals ID
integer,dimension(MAX_HYD)::vdwReplica van der Waals ID

integer,dimension(MAX_ATOM): :hydTopAtom

integer,dimension(MAX_ATOM): :hydLastAtom

integer,dimension(MAX_HYD): :hydAtomID ID
integer,dimension(MAX_HYD)::hydReplica ID
integer,dimension(MAX_ATOM): :type

type(Virial _t),dimension(MAX POT)::virial

real*8,intent(in)::alphakEwald Ewald
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65.25. Calc_EleDirectSmmoth
Calc_EleDirectSmmoth

subroutine Calc_EleDirectSmmoth(cord, grad, ele, type, energy, eleCoeff,
replicaCord, vdw6Coeff, vdwl2Coeff, hyd10Coeff, hyd12Coeff,
init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica,
virial, alphakEwald)

65.24.

PME/Ewald

65.26. Calc_VdwEleDirectSmmoth van der Waals+

Calc_VdwEleDirectSmmoth
subroutine Calc_VdwEleDirectSmmoth(cord, grad, ele, type, energy, eleCoeff,

replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl2Coeff,
init, last, step,

vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,

hydTopAtom, hydLastAtom, hydAtomlID, hydReplica,

virial, alphakEwald)

65.24.

PME/Ewald van der Waals

65.26. Calc_HydEleDirectSmmoth

Calc_HydEleDirectSmmoth
subroutine Calc_HydEleDirectSmmoth(cord, grad, ele, type, energy, eleCoeff,

replicaCord, vdweCoeff, vdwl2Coeff, hyd10Coeff, hydl12Coeff,
init, last, step,

vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,

hydTopAtom, hydLastAtom, hydAtomlID, hydReplica,

virial, alphakEwald)

65.24.

PME/Ewald
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65.27. Calc_VdwHydEleDirectSmmoth vdw+ +

Calc_VdwHydEleDirectSmmoth
subroutine Calc_VdwHydEleDirectSmmoth(cord, grad, ele, type, energy, eleCoeff,

replicaCord, vdw6Coeff, vdwl2Coeff, hyd10Coeff, hydl12Coeff,

init, last, step,
vdwTopAtom, vdwLastAtom, vdwAtomID, vdwReplica,
hydTopAtom, hydLastAtom, hydAtomlID, hydReplica,

virial, alphakEwald)

65.24.

PME/Ewald van der Waals
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65. ECC_Function
ECC_Function.f90

65.1. Display_ECCSetting

Display_ECCSetting
subroutine Display ECCSetting

65.2. Set_CommentForECCFunction
Set_CommentForECCFunction
subroutine Set_CommentForECCFunction(name)

character(*), intent(in): :name

( )
65.3. V_EXP
V_EXP

function V_EXP(a, comment) result (value)

real*8,intent(in)::a EXP
character(*), intent(in)::comment

real*8::value
a EXP(a)
( EXP )
65.3. V_LOG
V_LOG

function V_LOG(a, comment) result (value)

real*8,intent(in)::a LOG
character(*), intent(in)::comment

real*8::value
a LOG(a)

( LOG )
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65.4. V_DIV
V_DIV
function V_DIV(a, b, comment) result (value)

real*8,intent(in)::a
real*8,intent(in)::b
character(*), intent(in)::comment

real*8::value

0 a/b
( )
65.5. V_Pow

V_POW
function V_POW(a, b, comment) result (value)

real*8,intent(in)::a
integer,intent(in)::b
character(*), intent(in)::comment

real*8::value

a**b a**b
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66. Integrate Method
Integrate Method.f90

66.1. Set_IntegratorFreedom
Set_IntegratorFreedom
subroutine Set_IntegratorFreedom(zeroGrad)

logical,intent(in)::zeroGrad 0

66.2. Init_GeneralParameter
Init_GeneralParameter
subroutine Init_GeneralParameter(obj, dyn, cond)

type(Object_t), intent(in)::obj
type(Dynamics_t), intent(inout)::dyn
type(Condition_t),intent(in)::cond

66.3. Init_RungeKutta 4 Runge-Kutta
Init_RungeKutta
subroutine Init RungeKutta(obj, dyn, cond)

type(Object_t), intent(in)::obj

type(Dynamics_t), intent(inout)::dyn
type(Condition_t),intent(in)::cond

Runge-Kutta
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66.4. Exec_RungeKutta 4 Runge-Kutta
Exec_RungeKutta
subroutine Exec_RungeKutta(obj, intr, rest, cond,
dyn, option, bound, cluster)

type(Object_t), intent(inout)::obj I aggregate of object
type(Interact_t),intent(inout)::intr ! aggregate of interaction
type(Restrain_t), intent(in)::rest I aggregate of restrain
type(Condition_t),intent(in)::cond I aggregate of condition
type(Dynamics_t), intent(inout): :dyn I aggregate of dynamics
type(Option_t), intent(in)::option I aggregate of option
type(Boundary_t), intent(in): :bound I aggregate of boundary
type(MultiCluster_t),intent(inout)::cluster ! aggregate of cluster

4  Runge-Kutta

66.5. Init_EXVPIntegrator
Init_EXVPIntegrator
subroutine Init _EXVPIntegrator(obj, dyn, cond)

type(Object_t), intent(in)::obj
type(Dynamics_t), intent(inout): :dyn
type(Condition_t),intent(in)::cond

66.6. Exec_EXVPIntegrator
Exec_EXVPIntegrator
subroutine Exec EXVPIntegrator(obj, intr, rest, cond,
dyn, option, bound, cluster)

type(Object_t), intent(inout)::obj I aggregate of object
type(Interact_t),intent(inout)::intr ! aggregate of interaction
type(Restrain_t), intent(in)::rest I aggregate of restrain
type(Condition_t),intent(in)::cond I aggregate of condition
type(Dynamics_t), intent(inout)::dyn I aggregate of dynamics
type(Option_t), intent(in)::option I aggregate of option
type(Boundary_t), intent(in): :bound I aggregate of boundary
type(MultiCluster_t),intent(inout)::cluster ! aggregate of cluster
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66.7. Init_PredictorCorrector Predictor-Corrector
Init_PredictorCorrector
subroutine Init_PredictorCorrector(obj, dyn, cond)

type(Object_t), intent(in)::obj
type(Dynamics_t), intent(inout): :dyn
type(Condition_t),intent(in)::cond

Predictor-Corrector

66.8. Exec_PredictorCorrector Predictor-Corrector
Exec_PredictorCorrector
subroutine Exec_PredictorCorrector(obj, intr, rest, cond,
dyn, option, bound, cluster)

type(Object_t), intent(inout)::obj I aggregate of object
type(Interact_t),intent(inout)::intr ! aggregate of interaction
type(Restrain_t), intent(in)::rest I aggregate of restrain
type(Condition_t),intent(in)::cond I aggregate of condition
type(Dynamics_t), intent(inout)::dyn I aggregate of dynamics
type(Option_t), intent(in)::option I aggregate of option
type(Boundary_t), intent(in): :bound I aggregate of boundary
type(MultiCluster_t),intent(inout)::cluster ! aggregate of cluster

Predictor-Corrector
66.9. Get PredictorRestartData Predictor-Corrector

Get_PredictorRestartData
subroutine Get PredictorRestartData

Predictor-Corrector
66.10. Rollback PredictorRestartData Predictor-Corrector

Rollback PredictorRestartData
subroutine Rollback PredictorRestartData

Predictor-Corrector
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66.11. Put PredictorRestartData Predictor-Corrector
Put_PredictorRestartData
subroutine Put_PredictorRestartData

Predictor-Corrector

66.12. Init Gear GEAR
Init_Gear
subroutine Init _Gear(obj, dyn, cond)

type(Object_t), intent(in)::obj

type(Dynamics_t), intent(inout)::dyn
type(Condition_t),intent(in)::cond

Predictor-Corrector

66.13. Exec_GearlIntegration GEAR
Exec_GearlIntegration

subroutine Exec_GearlIntegration(obj, intr, rest, cond,

dyn, option, bound, cluster)

type(Object_t),intent(inout)::obj I aggregate
type(Interact_t),intent(inout)::intr ! aggregate
type(Restrain_t), intent(in)::rest I aggregate
type(Condition_t),intent(in)::cond I aggregate
type(Dynamics_t), intent(inout)::dyn I aggregate
type(Option_t), intent(in)::option I aggregate
type(Boundary_t), intent(in): :bound I aggregate

of object

of interaction
of restrain
of condition
of dynamics
of option

of boundary

type(MultiCluster_t),intent(inout)::cluster ! aggregate of cluster

GEAR
66.14. Get_GearRestartData GEAR

Get_GearRestartData
subroutine Get_GearRestartData

GEAR

-237-



SU>@>[>y? 2 212 2 2 2P 2 > >

66.15. Rollback GearRestartData GEAR
Rollback_GearRestartData
subroutine Rollback GearRestartData

GEAR
66.16. Put_GearRestartData GEAR

Put_GearRestartData
subroutine Put_GearRestartData

GEAR
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67. Data_Stock
Data_Stock.f90

67.1. Allocate_ StockData
Allocate_StockData

subroutine Allocate StockData(intNum, realNum)

integer, intent(in)::intNum
integer,intent(in)::realNum

67.2. Deallocate_StockData
Deallocate_StockData
subroutine Deallocate StockData

67.3. Set_StocklIntScalar
Set_StocklIntScalar
subroutine Set_StockIntScalar(data)

integer,intent(in)::data

67.4. Set _StockIntlDim 1
Set_StockIntlDim
subroutine Set StockIntlDim(data)

integer,dimension(l:), intent(in)::data

67.5. Set _StockInt2Dim 2
Set_StockInt2Dim
subroutine Set StockInt2Dim(data)

integer,dimension(1:,1:),intent(in)::data
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67.6. Set _StockInt3Dim 3
Set_StockInt3Dim
subroutine Set StockInt3Dim(data)

integer,dimension(1:,1:,1:),intent(in)::data

67.7. Set_StockRealScalar
Set_StockRealScalar
subroutine Set StockRealScalar(data)

real*8,intent(in)::data

67.8. Set_StockReallDim 1
Set_StockReall1lDim
subroutine Set_ StockReallDim(data)

real*8,dimension(1:), intent(in)::data

67.9. Set_StockReal2Dim 2
Set_StockReal2Dim
subroutine Set_StockReal2Dim(data)

real*8,dimension(1:,1:),intent(in)::data

67.10. Set StockReal3Dim 3
Set_StockReal3Dim
subroutine Set_ StockReal3Dim(data)

real*8,dimension(1:,1:,1:),intent(in)::data
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67.11. Get StockIntScalar
Get_StockIntScalar
subroutine Get_StockIntScalar(data)

integer, intent(in)::data

67.12. Get_StockIntlDim 1
Get_StockIntlDim
subroutine Get_ StockIntlDim(data)

integer,dimension(l:), intent(in)::data

67.13. Get_StockInt2Dim 2
Get_StockInt2Dim
subroutine Get_ StockInt2Dim(data)

integer,dimension(1:,1:),intent(in)::data

67.14. Get_StockInt3Dim 3
Get_StockInt3Dim
subroutine Get_ StockInt3Dim(data)

integer,dimension(1:,1:,1:),intent(in)::data

67.15. Get StockRealScalar
Get_StockRealScalar
subroutine Get StockRealScalar(data)

real*8,intent(in)::data

67.16. Get StockReallDim 1
Get_StockReallDim
subroutine Get StockReallDim(data)
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real*8,dimension(1:), intent(in)::data

67.17. Get_StockReal2Dim 2
Get_StockReal2Dim
subroutine Get_ StockReal2Dim(data)

real*8,dimension(1:,1:),intent(in)::data

67.18. Get StockReal3Dim 3
Get_StockReal3Dim
subroutine Get StockReal3Dim(data)

real*8,dimension(1:,1:,1:),intent(in)::data

67.19. Output_StockData
Output_StockData
subroutine Output_StockData(unit)

integer,intent(in)::unit

67.20. Input_StockData
Input_StockData
subroutine Input_StockData(unit)

integer,intent(in)::unit
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67.18. Init_StocklIndex
Init_Stocklndex
subroutine Init_StocklIndex
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68. Calc_MVO
MVO. 90

68.1. Calc_MVOEnergy MVO
Calc_MVOEnergy
function Calc_MVOEnergy(atom, MVO), result(totalEnergy)

type(Atom_t), intent(inout),dimension(MAX_ATOM): :atom

type(MVO_t), intent(in)::MVO MVO
real*8::totalEnergy MVO
MVO
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69. Combine_Method
Combine_Method.f90

69.1. Combine_Main Combine
Combine_Main
subroutine Combine Main (molInfo, residinfo, nonBonded, atom, chainlnfo, out,
looplnit, loopLast, loopNum)

type(MolInfo_t),intent(in)::molinfo
type(ResidInfo_t),intent(inout)::residinfo
type(NonBondedInfo_t), intent(inout)::nonBonded 1-5
type(Atom_t), intent(inout),dimension(MAX_ATOM): :atom
type(FileMonitor_t),intent(in)::out Combine
integer, intent(in)::looplnit

integer, intent(in)::loopLast

integer, intent(in)::loopNum MD

Combine

69.2. Calc_CombineVdwConstEle Combine
Calc_CombineVdwConstEle
subroutine Calc_VdwConstEleELIENocut(cord, ele, type, eleCoeff, &

vdweCoeff, vdwl2Coeff, hyd10Coeff, hyd12Coeff, &
init, last, step, isFreeAtom, funcKind, &
toplIndex, lastindex, &

ensemble, isRigid, residlnfo, atom, unit)

real*8,dimension(3,MAX_ATOM)::cord

real*8,dimension(MAX_ATOM)::ele

real*8::eleCoeff

real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd10Coeff 10
real*8,dimension(MAX_TYPE,MAX_TYPE): :hyd12Coeff 12
real*8,dimension(MAX_TYPE,MAX_TYPE): :vdw6Coeff van der Waals 6
real*8,dimension(MAX_TYPE,MAX TYPE)::vdwl2Coeff van der Waals 12

integer, intent(in)::init ( ID)
integer, intent(in)::last ( ID)
integer, intent(in)::step

logical ,dimension(MAX_ATOM): : isFreeAtom
integer,dimension(MAX_TYPE,MAX_TYPE): : funkKind

integer::toplndex ID
integer::lastindex ID
integer::ensemble

logical::isRigid

type(ResidInfo_t),intent(in)::residlInfo

type(Atom_t)::atom

integer::unit
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1-5

no-cut

( )
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