
7

1 CANS

( )

ver.1: ( )

1.1 CANS

1.1.1

3

ZEUS Flash

CANS Coordinated Astronomical

Numerical Softwares

1.1.2 CANS

CANS

CANS

1 3

MPI

1.1.3 CANS

CANS

Rayleigh-Taylor Sedov
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Parker

Lax-Wendroff Roe

CIP-MOCCT HLLD

SOR biCG

1.2 CANS

CANS

1.2.1

Fortran77 Fortran

GCC GNU Fortran

GUI

make Windows

Cygwin IDL

1.2.2 IDL

CANS

� �
# ls

cans/

# cd cans/

# ls

Makefile cans3d/ idl-nosupport/ cans1d/

cans3d-nosupport/ index.html cans1d-nosupport/ cansio/

cans2d/ cansio-nosupport/ cans2d-nosupport/ idl/

� �
cans1d/ cans2d/ cans3d/ cansio/ CANS

idl/ *-nosupport/

index.html

CANS

cans2d/
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� �
# cd cans2d/

# ls

Makefile* hdcip/ md_corjet/ md_mhdgwave/ md_rt/

README.txt* hdglr/ md_diskjet/ md_mhdkh/ md_sedov/

bc/ hdmlw/ md_efr/ md_mhdshktb/ md_shkref/

hdroe/ md_flare/ md_mhdsn/ md_shktb/

cndbicg/ htcl/ md_itmhdshktb/ md_mhdwave/ md_sndwave/

cndbicgmpi/ md_advect/ md_itshktb/ md_mri/ md_sninteraction/

cndsor/ md_awdecay/ md_jetprop/ md_mricyl/ md_thinst/

cndsormpi/ md_cme/ md_kh/ md_parkerinst/

common/ md_cndsp/ md_mhd3shktb/ md_reccnd/

commonmpi/ md_cndtb/ md_mhdcndtb/ md_recon/

� �
md MoDel

hdmlw/ Lax-Wendroff

cndbicg/ biCG

README.txt

md * md shktb/ Sod md rt/ Rayleigh-Taylor

md mri/ md efr/ md recon/

Readme.pdf

IDL CANS IDL IDL

Linux .cshrc .bashrc IDL PATH

CANS /cans/idl/ IDL

1.2.3

CANS

cans/ make� �
# pwd

/ /cans/

# cd cans/

# make

...

# ls

....

libcans1d.a libcans2d.a libcans3d.a libcansio.a
� �

MPI libcans*.a
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libcans1d.a 1

libcansio.a

MPI

� �
# pwd

/ /cans/

# cd cans/

# make mpi FC=mpif90

� �
MPI

CANS

1.2.4

2 md mhdshktb/ Brio-Wu

� �
# cd cans2d/md_efr/

# ls

Readme.pdf Readme.tex hdcip/ hdmlw/ hdroe/ index.html mpi-hdmlw/

� �
hdmlw/

Lax-Wendroff� �
# cd hdmlw/

# ls

Makefile bnd.f model.f moviedt.pro pldt.pro pldt1d.pro

batch.pro main.f moviedt/ pldt.png pldt1d.png rddt.pro

� �

• Makefile make

• main.f

• model.f
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• bnd.f

• *.pro IDL

make� �
# make

# ls

a.out ...

# make run

./a.out

write step= 0 time= 0.000E+00 nd = 1

...

write step= 49 time= 0.816E-01 nd = 5

write step= 61 time= 0.102E+00 nd = 6

stop step= 61 time= 0.102E+00

### normal stop ###

# ls

Makefile bnd.f* main.f* moviedt/ pldt.png pr.dac vx.dac

a.out* bnd.o main.o moviedt.pro* pldt.pro* rddt.pro* vy.dac

az.dac bx.dac model.f* out.txt pldt1d.png ro.dac x.dac

batch.pro by.dac model.o params.txt pldt1d.pro* t.dac y.dac

� �
normal stop

*.dac out.txt

params.txt

1.2.5 IDL

IDL� �
# idl

IDL> .r rddt ;

IDL> .r pldt

Plot columns & rows ? : 3 2 ; 3 2

Variable for color-maps ? (ro,pr,te) : ro ;

start step ? : 0 ; 0

� �
3 2

pldt.png

pldt.pro

Az
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moviedt.pro

moviedt/

moviedt/

moviedt.pro

1.3

cans1d/md mhdshktb/hdmlw Lax-Wendroff

Lax-Wendroff 2004 1

1.3.1 main.f

main.f

3 Fortran

model
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� �
c======================================================================|

c array definitions

c======================================================================|

implicit double precision (a-h,o-z)

!

parameter (margin=1)

parameter (ix=1024+2*margin)

dimension x(ix),xm(ix),dx(ix),dxm(ix)

! x(*) xm(*) dx(*) dxm(*)

! ix x

! margin

mlw_m 1

dimension ro(ix),pr(ix)

dimension vx(ix),vy(ix),by(ix)

! ro pr vx vy by

dimension bx(ix),bxm(ix)

! x 1 MHD x divB=0

! model.f

913 format (1x,’ write ’,’step=’,i8,’ time=’,e10.3,’ nd =’,i3)

915 format (1x,’ stop ’,’step=’,i8,’ time=’,e10.3)

c======================================================================|

c prologue

c======================================================================|

mcont=0

! mcont=1 in/

tend tend

c----------------------------------------------------------------------|

c set parameters controling finalization and data-output

tend=0.1d0

! tend

nstop=100000

! nstop

! t > tend ns>nstop

dtout=0.01d0

! dtout t dtout

c dtout=1.d-10

c nstop=1

c----------------------------------------------------------------------|

c initialize counters
� �
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� �
merr = 0

ns = 0

t = 0.0d0

tp = 0.0d0

nd=1

mwflag=0

!

! merr

! ns

! t tp

! nd

! mwflag

c----------------------------------------------------------------------|

c file open for "standart output"

mf_out=7

open(mf_out,file=’out.txt’,status=’replace’,iostat=merr)

if (merr.ne.0) then

merr=10001

goto 9999

endif

close(mf_out)

! out.txt

! out.txt

c----------------------------------------------------------------------|

c file open

mf_params=9

call dacdefparam(mf_params,’params.txt’)

! params.txt

mf_t =10

call dacdef0s(mf_t,’t.dac’,6)

mf_ro=20

call dacdef1s(mf_ro,’ro.dac’,6,ix)

mf_pr=21

call dacdef1s(mf_pr,’pr.dac’,6,ix)

mf_vx=22

call dacdef1s(mf_vx,’vx.dac’,6,ix)

mf_vy=23

call dacdef1s(mf_vy,’vy.dac’,6,ix)

mf_by=24

call dacdef1s(mf_by,’by.dac’,6,ix)

! t.dac ro.dac pr.dac

! 6
� �
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� �
call dacputparami(mf_params,’ix’,ix)

call dacputparami(mf_params,’margin’,margin)

!

c----------------------------------------------------------------------|

c setup numerical model (grid, initial conditions, etc.)

call model(ro,pr,vx,vy,by,bx,bxm,gm,margin,x,ix,mf_params)

!

call grdrdy(dx,xm,dxm,x,ix)

! x dx xm dxm

call bnd(margin,ro,pr,vx,vy,by,ix)

!

c floor=1.d-9

c call chkdav(n_floor,ro,vx,floor,ix)

c call chkdav(n_floor,pr,vx,floor,ix)

c----------------------------------------------------------------------|

c read-data

ndi=1000

if (mcont.eq.1) then

mfi_t=60

call dacopnr0s(mfi_t,’in/t.dac’,mtype,nx0)

mfi_ro=70

call dacopnr1s(mfi_ro,’in/ro.dac’,mtype,ix0,nx0)

mfi_pr=71

call dacopnr1s(mfi_pr,’in/pr.dac’,mtype,ix0,nx0)

mfi_vx=72

call dacopnr1s(mfi_vx,’in/vx.dac’,mtype,ix0,nx0)

mfi_vy=73

call dacopnr1s(mfi_vy,’in/vy.dac’,mtype,ix0,nx0)

mfi_by=74

call dacopnr1s(mfi_by,’in/by.dac’,mtype,ix0,nx0)

do n=1,ndi

read(mfi_t,end=9900) t

read(mfi_ro) ro

read(mfi_pr) pr

read(mfi_vx) vx

read(mfi_vy) vy

read(mfi_by) by

enddo

9900 continue

! mcont=1 in/

endif
� �
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� �
c----------------------------------------------------------------------|

c data output

mf_x=11

call dacdef1d(mf_x,’x.dac’,6,ix)

write(mf_x) x

close(mf_x)

mf_bx=12

call dacdef1d(mf_bx,’bx.dac’,6,ix)

write(mf_bx) bx

close(mf_bx)

call dacputparamd(mf_params,’gm’,gm)

write(mf_t) t

write(mf_ro) ro

write(mf_pr) pr

write(mf_vx) vx

write(mf_vy) vy

write(mf_by) by

write(6,913) ns,t,nd

open(mf_out,file=’out.txt’,status=’old’,form=’formatted’

& ,position=’append’)

write(mf_out,913) ns,t,nd

close(mf_out)

nd=nd+1

!

c======================================================================|

c time integration

c======================================================================|

1000 continue

ns = ns+1

mwflag=0

c----------------------------------------------------------------------|

c obtain time spacing

safety=1.0d0

dtmin=1.d-10

call cfl_m(dt,safety,dtmin,merr,gm,bx,ro,pr,vx,vy,by,dx,ix)

if (merr.ne.0) goto 9999

! CFL dt

! safety CFL dt 1

! dtmin dt dt<dtmin

tp = t

t = t+dt

!
� �
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c----------------------------------------------------------------------|

c solve hydrodynamic equations

qav=1.d0

call mlw_m(ro,pr,vx,vy,by,bx,bxm,dt,qav,gm,dx,dxm,ix)

! Lax-Wendroff MLW Lapidus MHD

! qav

call bnd(margin,ro,pr,vx,vy,by,ix)

!

c floor=1.d-9

c call chkdav(n_floor,ro,vx,floor,ix)

! floor ro floor vx

c call chkdav(n_floor,pr,vx,floor,ix)

! pr

c----------------------------------------------------------------------|

c data output

mw=0

nt1=int(tp/dtout)

nt2=int(t/dtout)

if (nt1.lt.nt2) mw=1

! dtout

if (mw.ne.0) then

write(mf_t) t

write(mf_ro) ro

write(mf_pr) pr

write(mf_vx) vx

write(mf_vy) vy

write(mf_by) by

write(6,913) ns,t,nd

open(mf_out,file=’out.txt’,status=’old’,form=’formatted’

& ,position=’append’)

write(mf_out,913) ns,t,nd

close(mf_out)

nd=nd+1

mwflag=1

endif

!

c----------------------------------------------------------------------|

c loop test

if (ns .lt. nstop .and. t .lt. tend) goto 1000

!

! t<tend ns<nstop

� �
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� �
c======================================================================|

c epilogue

c======================================================================|

9999 continue

c----------------------------------------------------------------------|

c data output

if (mwflag.eq.0) then

write(mf_t) t

write(mf_ro) ro

write(mf_pr) pr

write(mf_vx) vx

write(mf_vy) vy

write(mf_by) by

write(6,913) ns,t,nd

open(mf_out,file=’out.txt’,status=’old’,form=’formatted’

& ,position=’append’)

write(mf_out,913) ns,t,nd

close(mf_out)

endif

!

c----------------------------------------------------------------------|

c ending message

write(6,915) ns,t

if (merr.eq.0) then

write(6,*) ’ ### normal stop ###’

else

write(6,*) ’ ### abnormal stop ###’

write(6,*) ’ merr = ’,merr

endif

open(mf_out,file=’out.txt’,status=’old’,form=’formatted’

& ,position=’append’)

write(mf_out,915) ns,t

if (merr.eq.0) then

write(mf_out,*) ’ ### normal stop ###’

else

write(mf_out,*) ’ ### abnormal stop ###’

write(mf_out,*) ’ merr = ’,merr

endif

close(mf_out)

!

stop

!

end
� �
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1.3.2 model.f

model.f γ x(ix)

� �
c======================================================================|

subroutine model(ro,pr,vx,vy,by,bx,bxm,gm,margin,x,ix

& ,mf_params)

c======================================================================|

implicit double precision (a-h,o-z)

c----------------------------------------------------------------------|

dimension dxm(ix),x(ix)

dimension ro(ix),pr(ix),vx(ix)

dimension vy(ix),by(ix)

dimension bx(ix),bxm(ix)

c----------------------------------------------------------------------|

c parameters

c----------------------------------------------------------------------|

pi = acos(-1.0d0)

! pi

gm=2.d0

! gm

c----------------------------------------------------------------------|

c grid

c----------------------------------------------------------------------|

dx0=1.d0/real(ix-margin*2)

! =1

ix

do i=1,ix

dxm(i)=dx0

enddo

izero=ix/2

x(izero)=-dxm(izero)/2

! x=0 ix/2 (ix/2+1

dx0
� �
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� �
do i=izero+1,ix

x(i) = x(i-1)+dxm(i-1)

enddo

do i=izero-1,1,-1

x(i) = x(i+1)-dxm(i)

enddo

!

c----------------------------------------------------------------------|

c initial condition

c----------------------------------------------------------------------|

b0=sqrt(4.d0*pi)

do i=1,ix

if (x(i).le.0) then

ro(i) = 1.d0

pr(i) = 1.d0

by(i) = b0

else

ro(i) = 0.125d0

pr(i) = 0.1d0

by(i) = -b0

endif

vx(i) = 0.0d0

vy(i) = 0.0d0

bx(i) = b0*0.75d0

bxm(i) = b0*0.75d0

enddo

! Brio & Wu (1988)

! x 1 MHD x bx(*) bxm(*) divB=0

! model.f

c----------------------------------------------------------------------|

c write parameters to file

c----------------------------------------------------------------------|

return

end
� �
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1.3.3 bnd.f

bnd.f md mhdshktb

� �
c======================================================================|

subroutine bnd(margin,ro,pr,vx,vy,by,ix)

c======================================================================|

c apply boundary condition

c----------------------------------------------------------------------|

implicit double precision (a-h,o-z)

dimension ro(ix),pr(ix),vx(ix),vy(ix),by(ix)

c----------------------------------------------------------------------|

call bdsppx(0,margin,ro,ix)

call bdsppx(0,margin,pr,ix)

call bdspnx(0,margin,vx,ix)

call bdsppx(0,margin,vy,ix)

call bdsppx(0,margin,by,ix)

! bd s p( p x x

! bd s p( m x x

! 0 1 x

call bdsppx(1,margin,ro,ix)

call bdsppx(1,margin,pr,ix)

call bdspnx(1,margin,vx,ix)

call bdsppx(1,margin,vy,ix)

call bdsppx(1,margin,by,ix)

return

end
� �




