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" PLANETARY SYSTEMS
IN STAR CLUSTERS

N: 102~105 N: 10°~10" (planets)
R: 10'ly R: 101 ~102 AU
M: 10%2~105 Mo :
T: ~Myr
dE/E: ~107




e AMUSE - Astrophysical Multipurpose
Software Environment (Astrophysical
Multi-Scale Environment)

® Modularity architecture revolution of
astronomical simulation codes

e Physically motivated interface for
existing astronomical simulation
codes (community codes) | Dynamics - -eciotanaey Ftendneaoy

........... .: Stellar :': Radiative :
' Evolution ! + Transfer

: GraVitational E Hydrodynamics :

e Implemented with Python + MPI + ...
Portegies Zwart, et al, 2012




SUPPORTED PHYSICS
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ARCHITECTURE

| User script |

¢

Unit conversion

:

Data structure
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INTERFACE NBODY6++
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| intgrt.F

|
Determine group of particles
due to be advanced;
create list: NXTLST(I)
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create a sublist of
shoxl't £ shortest times steps
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e NBODY6++ data structure {'ME;'{NEXT& output.F
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= Python loop .

nbint.f
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Continue acc. to IPHASE:
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< Termination ? >

e NBODY6++ input = Python
set functions
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RUNNING NBODY6++
WITHIN AMUSE

NBODY6++ & AMUSE Traditional
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ROOM FOR
IMPROVEMENTS

e Fast access to a certain part of the data file:
/optelil we e sionbhe)e particles

m

l

e Recording only active particles
k

o Self-describe, machine-independent®

e Large file support, Parallel 1/0

e ==> HDF5 (Hierarchical Data Format version 5)




HDF5 STORAGE
SCHEMA S

¢ @ Step#105
Step#0: TO=..
1D, x, Yy Ay N N e N ey Sl S ClR ey Sl jX/
: : . : B CRADIUS
SRV s I LS e) e e B s G e el e S B e SO RN D
UM MO SISt Vi - coremass pacereradius o tefity ax

By
A e

Step#l: TO=.

B B e A St e S A e R T I e e AR
SRV TS S S eI Tl O ey Nt T Gl
luminosity, coremass, coreradius, teff,
Al

Step#2: TO=..

o C4 Step#106

o- 4 Step#107
P——




OUTPUT CONTROL

Al CHONOHIO0r [Oh ] S it 9 e Fl )

KZ(46)=I = CSV 8282001020 o (1302 é 0GR 2 SO T Nl SO O e
KZ(46)=2 = HDF5 (H5Part)
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KZ(47): Output frequency

=0: Output all integrations

>0: Output 2X4(*7) times per N-

BOCI)’ time unit AMUSE script;
instance.set kz (46,1)

Input file & AMUSE script instance.set kz (47,8)
example
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FILE SIZE
BENCHMARKS
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8 outputs —— |
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FLUCTUATION OF
RECORD NUMBERS

N: 1p240 (10k)
ETAI = ETAR = 0.02
Frequency: 8, 16, 32, 64

20 30 40 50 60 70
Record Time Step Number




FLUCTUATION OF
RECORD NUMBERS
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FLUCTUATION OF
RECORD NUMBERS
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FLUCTUATION OF
RECORD NUMBERS
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FLUCTUATION OF
RECORD NUMBERS
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NBODY6++: http://silkroad.bao.ac.cn/
repos/worknb6/

VisNB6: http://silkroad.bao.ac.cn/repos/

visnb6/

AMUSE: http://amusecode.org/

HDF5: http://www.hdfgroup.org/

ParaView: http://www.paraview.org/
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