                                  MAIN CODE THAT CALLS SUB ROUTINES
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                        MAIN CODE CONTINUES……..
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                SUB ROUTINES TO SET UP INITIAL CONTIONS
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 SUB ROUTINES TO SET UP BOUNDARY CONTIONS
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SUB ROUTINE: FORWARD CENTER
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SUB ROUTINE: FORWARD UP
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SUB ROUTINE: SECOND ORDER LEAP FROG
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SUB ROUTINE: FORTH ORDER LEAP FROG
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SUB ROUTINE: MATSUNO
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SUB ROUTINE: MATSUNO-FORWARD-BACK
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                                FILETES BUB ROUTINES
SUB ROUTINE: ASSLEIN FILTER, GETS CALLED TWICE  FOR THE TWO LEAP FROG SCHEMES.
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SUB ROUTINE: CRANK NICKLESON[image: ]
SUB ROUTINE: SECOND ORDER RUNGE KUTTA
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SUB ROUTINE: FORTH ORDER RUNGE KUTTA
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SUB ROUTINE: FORTH ORDER RUNGE KUTTA CONT ….
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SUB ROUTINE: MAKE IMAGES
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SUB ROUTINE: SAVE IMAGES CONT……
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SUB ROUTINE: SAVE IMAGES CONT……
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SUB ROUTINE: SAVE IMAGES CONT……
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B4 CONE_MODEL.PRO

odel.pro B4 FORTH_OR

matsuno.pro B MATSUN(

ORWARD_BACK.PRO B SAVEIMAGE PRO
FUNCTION SEC_ORD_LEAP_FROG, B_TC=B_IC,del_t,del_x,del_y, times

55=SIZE (B_IC.A0,/ DIMENSIONS)

A_LF2=FLTARR(times, ss[6], ss[1])

LTARR(ss[0],ss[1])
LTARR(ss[0],ss[1])

Cu
v

for i =0, ss[0]-1 do begin

for j = 0, ss[1]-1 do begin
C_ul4,j] = B_IC.UU[1,]]*(del_t/del x)
C_vli,j] = B_IC.W[i,j]*(del_t/del]y)
endfor
endfor

A_LF2(8,* %)= B_IC.AG(*,%)
FOR t=0, times-2 DO BEGIN
IF (t EQ 0) THEN BEGIN
FU=FORWARD_UP(B_IC=B_IC,del_t,del_x,del_y,1)
A_LF2(8,* *)=FU(8,*,%)
ENDIF
FOR i=1, s5[0]-2 DO BEGIN
FOR j=1, ss[1]-2 DO BEGIN
5 ALLF2(t+1,1,3)= A_LF2(t,4,]
ALF2(t+1,1,])= A_LF2(t,1,]
ENDFOR
ENDFOR
ENDFOR

((B_IC.Cu(1,j)*(A_LF2(t,i+1,j)-A_LF2(t,i-1,j))) - ((B_IC.Cv(i,j))*(A_LF2(t,1,j+1)-A LF2(t,i,j-1))))
- ((CCuld, ) *(A_LF2(t,1+1,3) -A_LF2(t,i-1,§))) - ((C_v(i,))*(A_LF2(t,1,3+1)-A_LF2(t,1,5-1))]

PRINT, '>>>>>>>>>> Sec order leap frog done’
RETURN, A_LF2

END
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FUNCTION FORTH_ORD_LEAP_FROG, B_IC=B_IC,del_t,del_x,del_y, times
$5=SIZE (B_IC.AO, / DIMENSIONS)
A_LF4=FLTARR(times, ss[8], ss[1])

C_u = FLTARR(ss[6], ss[1])

C_v = FLTARR(ss[0],ss[1])

for i =0, ss[0]-1 do begin
for j = 0, ss[1]-1 do begin

Culd,] = B_IC.UU[1,]]*(del_t/del x)
C_vli,j] = B_IC.W[i,]]*(del_t/del]y)
endfor
endfor

A_LF4(8,*, %)= B_IC.AG(*, %)
FOR t=1, times-2 DO BEGIN
IF ((t EQ 8) OR (t EQ 1)) THEN BEGIN
A_LF4(t, *, *)=FORWARD_UP (B_IC=B_IC,del_t,del_x,del_y, t)
JA_LF2(t, *, %) =FU(t, *, %)
ENDIF
FOR i1, s5[0]-3 DO BEGIN
FOR j=2, 5s[1]-3 DO BEGIN
A_LF4(t+1,1,j)= A_LF4(t,1,3) - ((C_u(d,j)*((4*(A_LF4(t,i+2,j)-A_LF4(t,i-2,))/2) - (3*(A_LF4(t,i+1,j)-A_LF4(t,i-1,))/2))) $

-(Cv(d,J)*((4*(A_LF4(t, 1,j+2)-A_LF4(t,1,1-2))/2) - (3*(ALF4(t,1,]+1)-A_LF4(t,1,i-1))/2))))
ENDFOR

ENDFOR
ENDFOR
RETURN, A_LF4
PRINT, 'Forth order leap frog done'
END
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B4 +CONE_MODEL.PRO  B@modelpro B SEC_ORD_LEAP_FROG. B4 ASSLEIN_FILTER.PRO B CRANK_NICKLESON.PRO ™2

FUNCTION MATSUNO_FORWARD_BACK,B_IC=B_IC, del_t,del_x,del_y, times

1ZE (B_IC.AQ, / DIMENSIONS)
LTARR( time: [0] 1]
LTARR(ss[0], ss[1])

A_F(*, %)= B_IC.AD(%,*)

FLTARR(ss[6],s5[1])
FLTARR(ss[6],ss[1])

s[0]-1 do begin

, ss[1]-1 do begin

31 = BLIC.UU[1,]]%(del_t/del_x)
31 = B_IC. Wi, ] ]1%(del t/dely)

35 ;COMPUTE THE FORWARD PREDICTOR
FOR ii=1, ss[8]-2 DO BEGIN
FOR jj=1, ss[1]-2 DO BEGIN

A_F(11,75)=B_IC.AB(i1,3j)+ ((C_u(ii, j5)*(A_F(1i+1,j3)- A_F(ii-1,31))) + (C_v(ii,jj)*(AF(ii,jj+1) - A_F(i1,jj-1)))) ;;FORWARD PREDICTOR
ENDFOR
ENDFOR
555555 COMPUTE THE BACKWARD CORRECTOR
MFB(0, %, %)= B_IC.A0(*, %)

FOR t=6, times-2 DO BEGIN
FOR i=1, ss[6]-2 DO BEGIN
FOR j=1, ss[1]-2 DO BEGIN
MFB(t+1,1,3)=MFB(t,1,3)+ ((C_u(i,§)*(ALF(i+1,§) - A_F(i-1,1))) + (C_v(i,3)*(AF(1,3+1) - A_F(i,3-1)))) ;;BACKWARD CORRECTOR
ENDFOR
ENDFOR
ENDFOR

PRINT, '>>>>>>>>>> Matsuno forward back done'
RETURN, MFB

END
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B4 SAVEIMAGE.PRO

CONE_MODEL.PRO | FORWARD_UP.PRO

UNCTION MATSUNO_FORWARD_BACK, B_TC=B_I

,del_t, del_x, del_y, times

1ZE (B_IC. A9, / DIMENSIONS)
MFB=FLTARR(times, ss[0], ss[1])
A_F=FLTARR(ss[8], ss[1])

A_F(*, %)= B_IC.AD(%,*)

FLTARR(ss[0],ss[1]

s[1])
s[1])

FLTARR(ss[0],ss[1]

6, ss[6]-1 do begin
for j =0, ss[1]-1 do begin
Culd,] = B_IC.UU[1,]]*(del_t/del x
C_vli,j] = B_IC.W[i,]]*(del_t/del]y)
endfor
endfor

35 ;COMPUTE THE FORWARD PREDICTOR
FOR ii=1, ss[8]-2 DO BEGIN
FOR jj=1, ss[1]-2 DO BEGIN
A_F(ii,3j)=B_IC.A6(1,3j)+ ((C_u(ii,jj)*(A_F(ii+1,jj)- A_F(ii-1,j3))) + (C_v(ii,jj)*(A_F(ii,jj+1) - A_F(ii,jj-1)))) ;;FORWARD PREDICTOR
ENDFOR

ENDFOR
iiii:iCOMPUTE THE BACKWARD CORRECTOR
MFB(0, +,+)= B_IC.A0(*,%)
FOR t=0, times-2 DO BEGIN
FOR i=1, s5[0]-2 DO BEGIN
FOR j=1, ss[1]-2 DO BEGIN
MFB(t+1,1,3)=MFB(t,1,3)+ ((CLu(d,J)*(ALF(1+1,) - ALF(i-1,1))) + (CLv(1,3)#(AF(3,3#1) - ALF(1,3-1))))  ;;BACKWARD CORRECTOR
ENDFOR
ENDFOR
ENDFOR

PRINT, '>>>>>>>>>> Matsuno forward back done'
RETURN, MFB

END
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CONE_MODELPRO g matsuno pro B4 CRANK_NICKLESON.PRO
UNCTION ASSLEIN_FILTER, MAT

1ZE (MAT, / DIMENSIONS)
LTARR(ss[0], ss[1],ss[2])

FOR t=1, ss[6]-2 DO BEGIN
FOR i=6, ss[1]-1 DO BEGIN
FOR j=6,ss[2]-1 DO BEGIN
AMAT(t,1,§)=0, 2%(MAT(t-1, 1,5)+ MAT(t+1,1,1) + 2#(MAT(t,1,7)))
ENDFOR
ENDFOR
ENDFOR

print, 'Done Applying Asslein filter to Matsuno'
RETURN, AMAT
END
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‘CONE_MODEL.PRO matsuno.pro B ASSLEII
“FUNCTION CRANK_NICKLESON, DATA,alpha,cc,del

ILTER.PRO
del_x

55=SIZE(DATA, / DIMENSIONS)
CN_DATA=FLTARR(ss[0],ss[1],ss[2])

al_cc=(alpha*(ccdel_t)/(2+del_x))

FOR t=1, ss[6]-2 DO BEGIN
FOR i=1, ss[1]-2 DO BEGIN
FOR j=0,ss[2]-1 DO BEGIN

CN_DATA(t+1,1,j)=DATA(t,1,])- (((1-al_cc)*(DATA(t,i+1,])-DATA(t,i-1,))) - (al_cc*(DATA(t+1,i+1,j)-DATA(t+1,i-1,7))))
ENDFOR
ENDFOR
ENDFOR

print, 'Done running Crank-Nickleson'
RETURN, CN_DATA
END
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B4 CONE_MODEL.PRO

[ MATSUNO_FORWARD_BACK.PRO

[ CRANK_NICKLESON.PRO

[4 FORTH_ORDER_RUNGE_KUTTA.PRO

[4 SET_BOUNDARY_CONDITIONS.PRO

“FUNCTION SECOND_ORDER_RUNGE_KUTTA, B_IC=B_IC,del_t,del_x,del_y, times

55=SIZE(B_IC.A0,/ DIMENSIONS)

RK_2=FLTARR(times, ss[0], ss[1])
A_F=FLTARR(ss[0], ss[1])
A_F(*,%)= B_IC.AO(*,*)

nx=ss[0] & ny=ss[1]
rk1 = fltarr(nx, ny) &  rk2 = fltarr(nx, ny)
RK_2(0,%,%)= B_IC.A0(*,%)
FOR t=0, times-2 DO BEGIN
FOR i =2, ss[0]-3 DO BEGIN
FOR j = 2, ss[1]-3 DO BEGIN
(

rki[i,j] = (((-B_IC.UU[i,j]*(A_F[i+1,j]-A,
rk2[i,j] = (((-B_IC.UU[i,j]*(A_F[i+1,j]-A]
RK2[t+1,1,j] = RK2[t,1,j] + rka[i,j]+de
ENDFOR
ENDFOR
ENDFOR
RETURN,  RK_2

END

\_F[i-1

\_F[i-1,

Tt

U, V. A, Ap, AT, nx, ny, delt, delx, dely

131))/del_x)*del_t) - (((B_IC.WI[i,j]1*(A_F[i,j+1]-A

\FLi,j
31+0.5%rk1[1,31)) /del_x) *{del_t+0.5+del_t))- (((B_IC.WI1

-1]))/del_y)*del_t)
JTHAFLL, j+1)

_F[3,3-1]140.5%rk1[1,31)) /del_y) #(del_t+0.5+del_t))
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B4 CONE_MODEL.PRO | [ MATSUNO_FORWARD_BACK.PRO B CRANK_NICKLESON.PRO
FUNCTION FORTH_ORDER_RUNGE_KUTTA, B_IC=B_IC,del_t,del x,del y,times ;U, V, A, Ap, AT, nx, ny, delt, delx, dely

55=SIZE(B_IC.A@,/ DIMENSIONS)
RK_4=FLTARR(times, ss[0], ss[1])
A_F=FLTARR(ss[0], ss[1])
IAj(*,*): B_IC.AO(*,%)

nx=ss[0] & ny=ss[1]

W = fltarr(ng, ny) & W = fltarr(nx, ny)
rko1 = fltarr(nx, ny) & rko2 = fltarr(nx, ny)
rko3 = fltarr(nx, ny) &  rkod = fltarr(nx, ny)

FOR i =2, ss[0]-3 DO BEGIN
FOR j = 2, ss[1]-3 DO BEGIN
3,31 = -BLIC.UU[1,j]*((A_F[i+1,j]-A_F[
W[i,3] = -B_IC.WV[i,j1*((AF[i,j+1]-AF[
rk01[1,3] = (UU3,314WV[1,5T)*del_t
ENDFOR
ENDFOR
FOR i =2, ss[0]-3 DO BEGIN
FOR j = 2, ss[1]-3 DO BEGIN
3,31 = -BLIC.UU[1,j]*((A_F[i+1,j]-A_F[

1,3])/del_x)

i
i-1,31)/del_x)

i
i

-1,j1+0.5%(rko1[i+1,j]- rkol[i-1,3]))/del_x)
3-11+0.5%(rko1[1,j+1]- rko1[i,j-1]))/del’y)

Wii,j] = -BIIC.WIi,j1#((A_Fli,j+1]-AF[i,
rk02[1,3] = (UU,314WV[1,5T) *del_t
ENDFOR
ENDFOR

FOR i =2, ss[0]-3 DO BEGIN
FOR j = 2, ss[1]-3 DO BEGIN
3,31 = -BLIC.UU[1,j]*((A_F[i+1,j]-A_F[
Wii,j] = -BLIC.WIi,j1#((A_F[i,j+1]-A_F[
rk03[1,3] = (UU,314WV[1,5T) *del_t
ENDFOR
ENDFOR

1))/del x)
1)) /del_y)

1-1,51%0.5%(rko2[i+1,3]- rko2[i-1,
i3

i
-1]4+0.5%(rk02[1,]+1]- rko2[

RK_4(0,%,%)= B_IC.AO(*,*)
FOR t=0, times-2 DO BEGIN
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FOR j = 2, ss[1]-3 DO BEGIN

W[4, 5] = -B_IC.UU[L,1#((A_F[i+1,5]-A_F[i-1,5]+0.5%(rko2[i+1,j]-rko2[i-1,5]))/del x]
WIi,3] = -B_IC.WIi,j1*((A_FLi,j+1]-A_F[1,j-1]+0.5%(rk02[1,j+1]- rko2[1,j-11)) /dely
rk03[1,3] = (UU,314WV[1,5T) *del_t

ENDFOR

ENDFOR

RK_4(0,%,%)= B_IC.AO(*,%)
FOR t=0, times-2 DO BEGIN
FOR i =2, ss[0]-3 DO BEGIN
FOR j = 2, ss[1]-3 DO BEGIN
U[i,j] = -B_IC.UU[L,j]*((A_F[i+1,]-A_F[i-1,j]+0.5%(rko3[i+1,]- rko3[i-1,]]))/del_x)
WIi,j] = -BLIC.WI[i,j1#((A_F[i,j+1]-A_F[i,j-1]+0.5%(rko3[1,j+1]- rko3[i,j-11))/del y)
[1,3D)
il

rk04[1,3] = (WI[1,j]+wW 1) *del_t
RK_4[t+1,1,5] = RK_A[t,1,3] + ((del_t/6)*(rkol[i,j] + 2#rko2[i,j] + 2#rko3[d,j] + rkod[i,j1)
ENDFOR
ENDFOR
ENDFOR

RETURN,  RK_4

END

©;A_F=FLTARR(ss[0], ss[1])
A_F(*,%)= B_IC.AB(*,*);;;
C_u = FLTARR(ss[0],ss[1]
C_v = FLTARR(ss[0],s5[1]);;

for i =0, ss[0]-1 do begin
for j =0, ss[1]-1 do begin
C_ul4,j] = B_IC.UU[1,]]*(del_t/del x)
Cv[i,j] = B_IC.W[i,j]*(del_t/dely)
endfor
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B4 *CONE_MODE

o+
i NAME
i SAVEIMAGE

RO

PRO SAVEIMAGE, FILE, BMP=BMP, PNG=PNG, PICT=PICT, JPEG=JPEG, TIFF=TIFF, §
QUALITY=QUALITY, DITHER=DITHER, CUBE=CUBE, QUIET=QUIET

PURPOSE
Save the current graphics window to an output file (GIF by default

The output formats supported are
GIF  8-bit with color table
BWP  8-bit with color table
PNG  8-bit with color table
PICT 8-bit with color table
JPEG 24-bit true color,

TIFF 24-bit true-color

Any conversions necessary to convert 8-bit or 24-bit images onscreen to
8-bit or 24-bit output files are done automatically

CATEGORY:
Input/output

CALLING SEQUENCE
SAVEIMAGE, FILE

INPUTS
FILE Name of the output file (GIF format by default)

OPTIONAL INPUTS
None

KEYWORD PARAMETERS

BIP Set this keyword to create BMP format (8-bit with color table
PNG Set this keyword to create PNG format (8-bit with color table
PICT Set this keyword to create PICT format (8-bit with color table
JPEG Set this keyword to create JPEG format (24-bit true color)
TIFF Set this keyword to create TIFF format (24-bit true color)

QUALLTY If set to a named variable, specifies the quality for
JPEG output (default 75). Ranges from 0 (“terrible’) to
100 ("excellent”). Smaller quality values yield higher
compression ratios and smaller output files
DITHER  If set, dither the output image when creating 8-bit output
which is read from a 24-bit display (default is no dithering
CUBE  If set, use the color cube method to quantize colors wher
creating 8-bit output which is read from a 24-bit display
(default is to use the statistical method). This may improve
the accuracy of colors in the output image, especially white
QUIET  Set this keyword to suppress the information message
(default is to print an information message

~T
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This program is distributed in the hope that it will be useful
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA

rcs_id = '$1d: saveimage.pra,v 1.17 2000/02/08 19:39:38 gumley Exp $

;- CHECK INPUT

;- Check arguments

if (n_params() ne 1) then message, 'Usage: SAVEIMAGE, FILE'

if (n_elements(file) eq 0) then message, ‘Argument FILE is undefined

if (n_elements(file) gt 1) then message, 'Argument FILE must be a scalar string’

;- Check keywords
output = 'GIF'
if keyword_set(bmp) then output = 'BIP’

if keyword_set(png) then output = 'PNG'
if keyword_set(pict) then output = 'PICT
if keyword set(jpeg) then output = 'JPEG"

if keyword_set(tiff) then output = 'TIFF
if (n_elements(quality) eq ) then quality = 75

;- Check for TVRD capable device
if ((1d.flags and 128)) eq 0 then message, 'Unsupported graphics device

;- Check for open window
if (1d.flags and 256) ne o then begin

if (1d.window 1t 0) then message, 'No graphics windows are open
endif

;- Get display depth
depth = 8
if (1d.n_colors gt 256) then depth = 24

;- Handle window devices (other than the Z buffer
if (1d.flags and 256) ne o then begin
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if (1d.flags and 256) ne o then begin

;- Copy the contents of the current display to a pixmap
current_window = d.window

xsize = Id.x_size

ysize = Id.y_size

window, /free, /pixmap, xsize=xsize, ysize=ysize, retain=2
device, copy=[0, 0, xsize, ysize, 0, 8, current_window

;- set decomposed color mode for 24-bit displays

version = float(Iversion. release)

if (depth gt ) then begin
if (version gt 5.1) then device, get_decomposed=entry_decomposed
device, decomposed=1

endif

endif

;- Read the pixmap contents into an array
if (depth gt ) then begin

image = tvrd(order=0, true=l
endif else begin

image = tvrd(orde
endelse

;- Handle window devices (other than the Z buffer
if (1d.flags and 256) ne o then begin

;- Restore decomposed color mode for 24-bit displays
if (depth gt ) then begin
if (version gt 5.1) then begin
device, decomposed=entry_decomposed
endif else begin
device, decomposed=0
if (keyword_set(quiet) eq 0) then §
print, 'Decomposed color was turned off
endelse
endif

;- Delete the pixmap

wdelete, !d.window

wset, current_window
endif

;- Get the current color table
tvlct, r, g, b, /get

;- If an 8-bit image was read, reduce the number of colors
if (denth le 8) then beain
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case 1 of

- save the image in 8-bit output format

(output eq 'GIF') or (output eq 'BMP') or §
(output eq 'PICT') or (output eq 'PNG') : begin

if (depth gt 8) then begin

;- Convert 24-bit image to 8-bit
case keyword_set(cube) of

6 : image = color_quan(image, 1, r, g, b, colors=256, §
dither=keyword_set (dither))
1 : image = color_quan(image, 1, r, g, b, cube=s)
endcase

;- Sort the color table from darkest to brightest
table_sum = total([[long(r)], [long(g)], [long(b)1], 2
table_index = sort(table_sum

image_index = sort(table_index)

r[table_index]

g[table_index]

b[table_index]

oldimage = inage

image[+] = image_index[ temporary(oldimage)

endif

;- Save the image
case output of
'GIF' : write_gif, file, image, r, g, b
'BMP' : write_bmp, file, image, r, g, b

‘PNG' @ write_png, file, image, r, g, b
‘PICT' : write_pict, file, image, r, g, b
endcase

end

- save the image in 24-bit output format

(output eq 'JPEG') or (output eq 'TIFF') : begin

;- Convert 8-bit image to 24-bit
if (depth le &) then begin
info = size(image)
nx = info[1]
ny = info[2]
true = bytarr(3
true(0, *, *
true[l, *, *

nx, ny)
r[image]
glimage]
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Bdmodelpro B MATSUNO_FORWARD_B. B4 ASSLEIN_FILTER.PRO B CRANK_NICKLESON.PRO

@/home/kbah/code/projects/classses/atm771/1dl/sub_pro/SET_INITIAL_CONDITIONS.PRO
@/home/kbah/code/projects/classses/atm771/idl/sub_pro/SET_BOUNDARY_CONDITIONS. PRO
@/home/kbah/code/projects/classses/atm771/idl/sub_pro/FORWARD_CENTER. PRO
@/home/kbah/code/projects/classses/atm771/idl/sub_pro/FORWARD_UP. PRO
@/home/kbah/code/projects/classses/atm771/idl/sub_pro/SEC_ORD_LEAP_FROG.PRO
@/home/kbah/code/projects/classses/atm771/idl/sub_pro/FORTH_ORD_LEAP_FROG.PRO
@/home/kbah/code/projects/classses/atm771/idl/sub_pro/MATSUNO_FORWARD_BACK. PRO
@/home/kbah/code/projects/classses/atm771/idl/sub_pro/SAVEIMAGE . PRO
@/home/kbah/code/projects/classses/atm771/idl/sub_pro/ASSLEIN_FILTER. PRO
@/home/kbah/code/projects/classses/atm771/idl/sub_pro/CRANK_NICKLESON. PRO

=PRO CONE_MODEL

<3 ;DEFINE CONSTANTS

nX=165 & ny=165 & omega=0.2 & XC=75 & yc=50 & pi=3.14167 & times=360 & del_t=0.25 & del_

=100.0 & del_y=100.0

553 0UTPUT PATHS

outpre_fc="/data/kbah/output/classes/aos771/forvard_center/"
outpre_fu='/data/kbah/output/classes/aos771/forward_up/*
outpre_Lf2='/data/kbah/output/classes/aos771/sec_order_leap/'
outpre_Lf4="'/data/kbah/output/classes/aos771/forth_order_leap/'
outpre_mat="/data/kbah/output/classes/aos771/matsuno/ "
outpre_amat="'/data/kbah/output/classes/aos771/asslein_matsuno/ "
outpre_afc="/data/kbah/output/classes/aos771/asslein_forward center/*
outpre_cnfc='/data/kbah/output/classes/aos771/crank_nickleson_forward_center/*

S ;1;DEFINE ARRAYS

AO=FLTARR(nx,ny) & UU= FLTARR(nX,ny) & VV= FLTARR(nX,ny) & Xx=DBLARR(nx)
yy=DBLARR(ny) & alpha= FLTARR(nx,ny) & radius=DBLARR(nX) & vtang=FLTARR(ny)

;i3 SET UP THE INITIAL CONDITIONS
TC=SET_INTTIAL_CONDITIONS (UU=UU, W=VV, xx=xx, yy=yy, AG=A0,alpha=alpha, radius=radius, vtang=vtang,nx=nx,ny=ny, omega=omega, del

533535 SET THE BOUNDRY CONDITIONS
B_IC=SET_BOUNDARY_CONDITIONS(IC)  ;;BOUNDRY APPIED TO INITAL CONDITIONS

Siiiii0 s R

55355 CALL ADVECTION SUB ROUTINES

PRINT, 'Calling adv. subroutines'
FC=FORWARD_CENTER (B_TC=B_IC, del_t, del_x,del_y, times)
FU=FORWARD_UP (B_IC=B_IC, del_t, del_x,del_y, times)
LFO=5EC_ORD_LEAP_FROG(B_IC=B_IC, del_t, del_x, del_y, times)
LF4=FORTH_ORD_LEAP_FROG(B_IC=B_IC, del_t, del_x,del_y, times)
TSUNO_FORWARD_BACK (B_IC=B_IC, del_t, del_x,del_y, times)

ROTATING CONF_FTITFRS
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33533550555 ROTATING CONE FILTERS ;5555555555555
5553355003550 Asslein filter on Matsuno
AMAT=ASSLEIN_FILTER (MAT)

AFC=ASSLEIN_FILTER(FC)

R T
alpha=1.0 & cc=299792458 /s
CN=CRANK_NICKLESON (FC,alpha,cc,del_t,del_x

outpm='matsuno’ & outplf4="leap_04_' & outplf2="leap_02_' & outpf='forward_up' & outpc='center
outpma='asslein_matsuno’ & outpfca='asslein_forward_center' & outpenfe='crank_nick_forw_ce

FCO=MAKE_IMAGES (FC, outpre_fc, img_space=5,out)

FUO=MAKE_IMAGES (FU, outpre_fu, img_space=5,outj

LF2=MAKE_TMAGES (LFO, outpre_Lf2, img_spa

LF4=HAKE_INAGES (LF4, outpre_Lf4, img_space=5,outp=outplf4

MAT=HAKE_IHAGES (MAT, outpre_mat, img_space=5,outp=outpm
HRARE R TR

iiii0;After applying filter

AMAT=HAKE_TMAGES (AMAT, outpre_amat, img_space=5, outp=outpma
AFC=HAKE_INAGES (AFC, outpre_afc, img_space=5, outp=outpfca
CN_FC=MAKE_TMAGES (CN, outpre_cnfc, img_space=5, outp=outpcnfc
END
FUNCTION NAKE_IMAGES, FC, outpre,img_space=ing_space, outpost=outpost
SS=SIZE(FC, /DIMENSIONS)
Toadct, 39
WINDOW,

FOR i=2, 55[0]-2, img_space DO BEGIN
JFOR =0, 10 DO BEGIN
temp=REFORM(FC(1, %, *))
outfile=outpre+outpost+STRTRIN(STRING(1),1) +.png
22=WHERE (temp NE 'Inf' AND FINITE(temp, /NAN)

1s=(ABS (MIN(temp)) + ABS(MAX(temp)))/10.0 ;;;LSTEPS
10= MIN(temp) & Lm=MAX temp

IF (zz GT 2) THEN BEGIN
1s=(ABS (MIN(temp(zz))) + ABS(MAX(temp(zz))))/10.0
10= MIN(temp(zz)) & lm=MAX(temp(zz))

ENDIF

IF (Ls GT 6) THEN BEGIN
contour, temp, levels=[10, 1s+10, 2+1s+10, 3#15+10, 4*ls+10, 5+15+10, 6+1s+10, 7+1s+10, &+1s+10, 9*ls+l0, 10*1s+l0], §
c_colors = [56, 81, 131, 175, 216, 255], /fill
saveinage, outfile, /png
SIF (i MOD 5.0) EQ O THEN saveimage, outfile, /png
ENDIF
ENDFOR
RETURN, 'DONE MAKING'+outpost+ 'IMAGES'
END

5 Console 2| Command History Current Directory: /home/kbah
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for

(nx-1)/2 &y0 = (ny-1)/2
NDGEN(nx) &  yy=indgen(ny)

i=2, nx-3 do begin
for j =2, ny-3 do begin

UU[L,j] = -2.6%(((nx-1)-])-y0)
WI[i,j] = -2.6%(((ny-1)-1)-x0)
endfor
endfor
; for the cone
xcone = (nx-1)/2
for i =2, nx-3 do begin

for j =2, ny-3 do begin
for k =2, nz-3 do begin

553 FILL IN XX & YY ARRAYS

yeone = ((nx-1)74) ; this cone is centered in the x direction and off center to the N in the y dir

distcone = sqrt(((i-1-xcone)*2.8)+((j-1-ycone)~2))

if distcone le 16.0 then A0[i, j]
else A0[i,j] = 0.0
endfor
print, j
endfor
print, i

endfor

cu
v

for

end

SETTING THE CORRANT NUMBERS
1ZE (A0, /DIMENSTONS)
= FLTARR(ss[0], ss[1])
= FLTARR(ss[0], ss[1])

ii = 0, ss[0]-1 do begin

for jj = 0, ss[1]-1 do begin
Culii, j] = UU[i1,31]*(del_t/del x)
Cvlii,j] = Wi, 31#(del_t/dely)
endfor

ifor

5.0%(L+cos((Ipi*distcone)/18)) § ;some thing that will scale this from 0 to 10 with 10 in the center for the cone

IC={RO:A0, UU:UU, Wi WV, XX:XX,yy:iyy, nxinx, ny:ny, Cu:Cu, CviCv}

PRI
RETL

END

INT, '>>>>>>>>>> Initial conditions set'
URN, IC
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B4 *CONE_MODELPRO @ matsunopro B ASSLEIN_FILTER.PRO | CRANK_NICKLESON.PRO [ FORWARD_CENTER.PRO B4 SET_INITIAL_CONDITIONS.PRO

SFUNCTION SET_BOUNDARY_CONDITIONS, IC
=; This sets the boundary conditions for the model

; inside loop

nX=IC.nx & ny=IC.ny
FOR i = 2, nx-3 DO BEGIN

IC.W[1,1] = IC.0U[1,2] & IC.UU[4, ny-2] = IC.UU[4, ny-3]
IC.WI[i,1] = IC.W[i,2] & IC.WI[i, ny-2] = IC.WI[i, ny-3]
IC.A0[1,1] = IC.A0[1,2] & IC.A0[4, ny-2] = IC.A0[1, ny-3]
ENDFOR
FOR j = 2, ny-3 DO BEGIN
cwl, ]] = 1cwi2,j] &
Ic.wii, cwiz,j] &
1C.A0[1, 1C.4002,3] &
ENDFOR

; outside loop
FOR i = 2, nx-3 DO BEGIN

IC.W[, 0] = IC.W[i,1] &  IC.UU[4, ny-1] = IC.UU[4, ny-2]
IC.W[i, 0] = IC.W[i,1] & IC.WI[i, ny-1] = IC.WI[i, ny-2]
IC.A0[1, 0] = IC.A0[4,1] &  IC.A0[i, ny-1] = IC.A0[4, ny-2]
ENDFOR
FOR j = 2, ny-3 DO BEGIN
c.wie, j = IC.WIL, j] & IC.0ny-2, ]
c.wie, j] = IC.WIL, j] & IC.Winy-2,3]
1C.A0[6, j] = IC.A0[1, j] & 1C.40[ny-2, ]
ENDFOR

; comers, set the 16 of these explicitly instead of using the xcomers array
IC.uufe,1] = IC.LU[8,2] & IC.UU[1,1] = IC.U0U[1,2] & IC.UU[183,1] = IC.UU[163,2] & IC.UU[104,1] = IC.UU[184,2]

IC.0U[6,163] = IC.UU[8,102] & IC.UU[1,163] = IC.UU[1,102] & IC.UU[163,103]= IC.UU[103,102] & IC.UU[104,163] = IC.UU[104,102]
IC.0U[0,0] = IC.UU[0,1] & IC.UU[1,0] = IC.UU[1,1] & IC.UU[103,0]=IC.UU[103,1] & IC.UU[104,0]=IC.UU[104,1]
IC.0U[0,1604]=IC.0U[0,103] & IC.UU[1,184]=IC.UU[1,103] & IC.UU[163,104]=IC.UU[103,163] & IC.UU[104,104]=IC.UU[104,103]
IC.W[0,1] = IC.WI0,2] & IC & IC.W[103,1] = IC.VV[103,2] & IC.W[104,1] = IC.VV[104,2]
IC.VV[0,103] = IC.W[0,102] & IC & IC.VV[103,103] = IC.VV[103,102] & IC.VV[104,103] = IC.VV[104,102]
IC.VV[0,0] = IC.W[0,1] & IC & IC.VV[103,0]=IC.VV[103,1] & IC.VV[104,0]=IC.VV[104,1]
IC.VV[0,104]=IC.W[0,103] & IC & IC.VV[103,104]=IC.VV[163,103] & IC.VV[104,104]=IC.VV[104,103]
IC.A0[0,1] = IC.A0[0,2] & IC & IC.A0[103,1] = IC.A0[103,2] & IC.A0[104,1] = IC.A0[104,2]
IC.A0[0,103] = IC.A0[0,102] & IC & IC.AG[103,103] = IC.A0[103,162] & IC.AG[104,103] = IC.A0[104,102]
IC.A0[0,0] = IC.A0[0,1] & IC & IC.A0[103,0]=IC.A0[103,1] & IC.A0[104,0]=IC.A0[104,1]
IC.A0[0,104]=IC.A0[0,103] & IC & IC.AG[103,104]=IC.A0[103,103] & IC.A0[104,104]=IC.A0[104,103]

PRINT, '>>>>>>>>>> Boundry conditions set'
RETURN, IC

END
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‘CONE_MODEL.PRO matsuno.pro @ ASSLEI

ILTER.PRO B CRANK_NICKLESON.PRO

“FUNCTION FORWARD_CENTER, B_IC=B_IC,del_t,del_x,del_y, times

12E(B_IC.A0, /DIMENSIONS)
FLTARR(ss[6],s5[1])
FLTARR(ss[6],s5[1])
C=FLTARR(times, ss[0], ss[1])

s
C
o
Al

for i =0, ss[0]-1 do begin
for j =0, ss[1]-1 do begin
Culd,] = B_IC.UU[1,]]*(del_t/del x)
C_vli,j] = B_IC.W[i,]]*(del_t/del]y)
endfor
endfor

A_FC(8,%, %)= B_IC.AB(%,%)
FOR t=0, times-2 DO BEGIN
FOR i=2, s5[0]-2 DO BEGIN
FOR j=2, Ss[1]-2 DO BEGIN
A_FC(t+1,1,j)= A_FC(t,1,j)+ ((8.5%(C_u[d,j])*(A_FC(t,i+1,j)-A_FC(t,i-1,7))) - (8.5%(C_v[i,j])*(A_FC(t,1,j+1)-A_FC(t,1,j-1))))
ENDFOR
ENDFOR
ENDFOR
PRINT, ‘forward center done’
RETURN, A_FC

END
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“FUNCTION FORWARD_UP,B_IC=B_IC,del_t,del_x,del_y, times
$5=SIZE(B_IC.A0, /DIMENSIONS)

55=SIZE(B_IC.A0, /DIMENSIONS)
C_u = FLTARR(ss[0],ss[1])

C_v = FLTARR(ss[0],ss[1])
A_FC=FLTARR(times, ss[8], ss[1])

for i =0, ss[0]-1 do begin
for j =0, ss[1]-1 do begin

Culd,] = B_IC.UU[1,]]*(del_t/del x)
C_vli,j] = B_IC.W[i,]]*(del_t/del]y)
endfor
endfor

A_FC(8,%, %)= B_IC.AB(%,%)
FOR t=0, times-2 DO BEGIN
FOR i=2, s5[0]-2 DO BEGIN
FOR j=2, Ss[1]-2 DO BEGIN

A_FC(t+1,1,§)= AFC(t,1,3)+ (((C_uld,j1)*(A_FC(t,1+1,§)-A_FC(t,1-1,§))) - ((C_v[i,J1)*(AFC(t,1,]+1)-A_FC(t,1,1-1))))

ENDFOR
ENDFOR
ENDFOR
PRINT, 'forward up done’
RETURN, A_FC

B4 SAVEIMAGE.PRO






'MAIN CODE THAT CALLS SUB ROUTINES.




