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In-situ visualization library “VISMO” has been developed for the purpose of visualizing numerical data of plasma

particle simulations. VISMO library consists of many functions which are described mainly by FORTRAN language.

We apply VISMO library for analysis of turbulence structures in direct numerical simulations of homogeneous and
isotropic turbulence. Turbulent coherent structures are studied with the help of the VISMO library. It is shown that
VISMO is suitable for visualization of a large-scale numerical simulation.
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Fig. 1 Isosurfaces in DNS of Hall MHD turbulence. (a) Enstrophy density, (b)

current density, and (c) both enstrophy density and current density.

Fig2 1%, ¥ I 2 b—ya ZHETHE Y7 L —F L OFEa A

£ 3B3EMERAEAEL VRIS HL
n§1$§7’? B12 4
rOH) BHRY ThD, 1 AKDY 3 TOHT, BHSROT-HD
YT N—F > “march” 23530 [Ala—/L S CWD, T, BE
AT N ETHIENENE Hall MHD JFREROA05E 234 L
Runge-Kutta-Gill 1 Cf#< . DNS DEA L 22 28y T D, X1
55 X HIZ, march 73 530 [A]=—/L &, S (elapse time)
T 15908 AL TWHDITHK L, FIFULB O 2R AR
JL—F> moment 13 2 [A]Z1—/L Z31T 2484 #», VISMO DfRE%Z
A L CRIBYRICEES A1 (VISMOIF visualization) % 2 [0
T—)LC 128 EREECH B, (march D =—/UEHIZ HA~ TR
DEBE D7 OIL, Hall BEIZEKT 2558 EREN D= %, CFL
ENERL L, At PO TNEIWZDTHD, )

FH Y7 L—F L march DA MM [EIG T2 Y 30 -2 T,
—RLT VISMO O X MIEWE 9I2Rhz 5, Losl, ZoiF
LALE, vIalb—ya VHAICHESNZES G, VISMO
DRV TR ENT-BF I 2 e —7 %, VISMOIF _copy
DA Q72 |, 1157 B) 23 50TV 5, VISMO 13, HhiEik
D& D753 — RIZHOW L, Bddla e—72 L CTRIE2I TX 5
FOITREENTWD, LT3 T AR Z DESIIARETH D,
LU, AEER L7EA~<r hUWiEDa— R, VISMO &%
MNTIZBIFE S A, BB A FFo A Wi & 72> Td, 2
D=, ARAEDIT T THT-ES 2 v —%1TH Z &b,
AR OREZNTND, (ZOAIE, VI al—gra—
RG2S ETH D,) ZOBEMIZI T, VISMO (23
T BRI 2 ZH 9 Bod 2048x2048 GO TR LT, 1
[[137= 0 6.1 FFEECTH D, +7/L—F > march Da—/LagkE
VISMO (2 1 2 AT VARS8 A & 95 & VISMO O F]
AR 2 NI CE 5 L& X Hivs,

ID REGION TIME[s] SCOUNT
TOTAL TIME 16211.066
1 timesteploop 16072.262 1
10 march 15908.446 530
(FHEg)
140 moment 248.401 2
200 VISMOIF_visualization 127.956
201  VISMOIF_copy 115.725

Fig. 2 Computational cost in a direct numerical simulation of
homogeneous and isotropic Hall MHD turbulence. ID indicates the
identification number of main subroutines in the simulation code.
REGION indicates a name of subroutines or prescribed partition of a
subroutine. SCOUNT indicates the number of subroutine calls..
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Fig. 3 Isosurfaces of enstrophy density (green and red) and current density
squared (gray) constructed by operating the low-pass filter (a) kmax/2, (b)
kmav/8, and (¢)  kmax/16 to the vorticity and the current density fields.
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