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a — Nfi#gh: heat2.f90

do n=1, LOOP_MAX ! W[EIEEHT
do j=1, NGRID
do i=1, NGRID

un(i,j)=Cu(i-1,j)+uli+1,j)+... ! {EFERLFI
end do
end do
4 ...=un ... ! unZullat—

end do



m heat2.f90 Z AL X 9

m 7—computer LT Y PV TEITLTAL I

m ¥ 7% gfortran heat2.f90 && ./a.out > heat2.data
m Z L T gnuplot heat2.gp

B 7 AL R D EE D IR AE D f#HT AR 13 0.294...
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m heat2.f90 2 MPIESL L 7z, heat3.f90

m heat3.f90 123N (D 2Wwiliy) 235 %, ZhzEIEE
o [ev b @ MPLBEEH)

m EfTHEIEEEHO XY MTich 2D ¢
mpifrtpx heat3.f90 Ta N4 )L L THh 56,
pjsub -o heat3.data heat3.sh



Ya 7 A7 Y 7 b heat3.sh

#!/bin/bash

#PJM -N "heat3"

#PJM -L "rscgrp=small"
#PJM -L "node=4"

#PJM -L "elapse=02:00"
#PJIM -j

drawLine ()
{

echo "#"{1..50} | sed ’s/[ 0-9]1//g’
}

drawLine
mpiexec ./a.out
drawLine



heat3.data DHEE

HEHSFHHASHHBHFHHAFHH B S H RS HHASHH RS HRR SRR AR R RS H

# myrank= 1 jstart & jend = 13 24
# myrank= 2 jstart & jend = 25 36
# myrank= 3 jstart & jend = 37 49
# myrank= 0 jstart & jend = 1 12

100 3.999301081967088E-02

200 7.924913771637861E-02
300 0.1152443143128371
400 0.1463953538713233
500 0.1725844298183796
600 0.1943135320532408



REFER D 75 7

(BE%E) HiJ17 7 4 )L heat3.data DB % RS X
(=74 7 THI< XD b more / less / head / tail 27> FTH 3
FI3 )
gnuplot 2325 B, a<=v R ey 7 i
gnuplot> plot 'heat3.data’ w Ip
EANLL,
HHWIE
gnuplot heat3.gp
TH kW,
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heat3.f90 THIME I 17 A& 19 2 VAR L5341 %2 gnuplot THRT A
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heat3.fo0 IZ 7 — ¥ EH & H L #ne 1%

heat3_print_final x_prof.f90
[#E] ZDa—FicH heat3.f00 LE U NI WBHBDTETIR
ZnzEIEY X,

diff heat3.f90 heat3_print_final x_prof.f90

! heat3_print_final_x_prof.f90

I+ open/close file 10

! + print out cross section 1D data.

!+ integer jcut (cross section for output)

I+ function this_process_has()

! usage (on pi-computer)

! 1) mkdir ../data (unless there is already.)

! 2) mpifrtpx heat3_print_final_x_prof.f90

! 3) pjsub heat3.sh (share the jobscript with heat3.£90



(1) (NZ%{EIEL 72) heat3_print_final x_prof.fo0 % 2 /34 )L
L. EirE &,

- 2 V734 )L mpifrtpx heat3_print_final x_prof.f90

-Ya 7 A pjsub heat3.sh (RILY a7 Rx27 Y 7 M%29)
(2) 9 FL WIFIE T4 L2 MY . /data/ IZ temp.final_profilex &
W) 7 FANDBTETLSIET,

(3) more / less / head / tail 2= ¥ FCHEZ,

(4) gnuplot 23756 LI 5

(5) plot "../data/temp.final_profile_x" w 1lp

%D 2 A7 v 713 gnuplot heat3_print_final_x_prof.gp
<Y OK.



gnuplot A 7 1) 7" src/heat3_print_final x_prof.gp

# heat3_print_final_x_prof.gp

#

# final temperature profile at y=0.5 as a function of x
#

set xrange [-0.5:0.5]

set yrange [0:0.5]

set xlabel "x"

set ylabel "temp at y=0.5"

plot "../data/temp.final_profile_x" w lp

pause -1
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800 [\ Gnuplot
0.5

“../datastenp.final_profile_x" ——
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temp at y=0.5
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TZA=yavilko TR ZERL LD, Z2DDHDD
T—% (HFEOE7 7 ANH) 2HEEHT OO BT T A
heat3_print_x_prof_for_animation.f90
ZoTur T L% a4V +HFETR K,

Ya 7 A7V 7 (ZE CHEE) heat3.sh
IFELWIFIEdata T4 L7 FVICHEHET7 A VDI I NS X
T, Is -| FTHERE X,



TZA—=yavHAZ2) 7 7L

#

# gnuplot script generated by heat3_animation_x_prof_gp_g

#

set xlabel
set ylabel
set xrange
set yrange

"X"
"temperature"
[-0.5:0.5]
[0.0:0.5]

# x-axis

# y-axis

# x-coordinate

# temperature min & max

plot "../data/temp.j=middle.0000" w lp

pause 5

plot "../data/temp.j=middle.0001" w 1p

pause 1

plot "../data/temp.j=middle.0002" w 1p

pause 1



N 1R F77 T A= a v

m heat3_print_x_prof_for_animation_plotscript_generator.fo0 % fif§
&,
m 24 NGRID & counterend %5 = v 78 X,

m gfortran
heat3_print_x_prof_for_animation_plotscript_generator.fo0

m ./a.out > automatically_generated.gp
m 7 7 1 )L automatically_generated.gp D1 & Z il T %
m gnuplot automatically_generated.gp TH#E1T
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diff heat3_print_x_prof_for_animation.f90

heat4 _print_final_2d_prof.f90

! heat4_print_final_2d_prof.£f90

! +

c
! +
<+

subroutine print__profile_2d

module constants --> module common

type ranks_t :: p

type span_t :: jj

myrank, nprocs, left, right (combined into "p")

- jstart, jend (combined into "jj")

function adjust_jstart_and_jend
function set_prof_2d



2D T —F v —F v (Hi¥)

AL Gy PHLE) (S0 d 2HEZ §XTESHT,

subroutine print__profile_2d(p,jj,f)
type(ranks_t), intent(in) :: p
type(span_t), intent(in) :: jj
real(DP), dimension(0:NGRID+1, &
jjhstt-1:jjlend+1), intent(in) :: f
real (DP), dimension(0:NGRID+1,0:NGRID+1) &
S | global ! 2d prof to be saved

integer :: counter = 0 ! has sav
type(span_t) 1o jj2 ! used fo
character (len=4) :: serial_num ! put on
character(len=+), parameter :: base = "../data/temp.2d."

integer :: i, j



2D T —F v —F v ($B¥)

jj2 = adjust_jstart_and_jend(p,jj)
write(serial_num,’(i4.4)°’) counter
f_global(:,:) = set_prof_2d(jj,jj2,f)
if ( plmyrank==0 ) then
open(10,file=base//serial_num)
do j = 0 , NGRID+1
do i = 0 , NGRID+1
write(10,%) i, j, f_global(i,j)
end do
write(10,*)’ > ! gnuplot requires a blank line here.
end do
close(10)
end if
counter = counter + 1
end subroutine print__profile_2d



heat4_print_final_2d_prof.f90 % 2 >S4 L & FEfT L TAH L I,
9 F { Wit .. /data/temp.2d.0000 ST E T 51X 7,



7 — & DR

./data 74 L 27 P U HDHEFEDE 7 7 A )L temp.2d.0000 DHIE
EHIFD &I 12> T0 3139, MR &,

55 35 0.1165598588705999

56 35  9.9624877672293416E-002
57 35 8.1734108631726782E-002
58 35  6.2857224006520482E-002
59 35 4.2963409431420671E-002
60 35  2.2021479795155254E-002
61 35 0.000000000000000

36 0.000000000000000

36 2.1867122785152873E-002
36  4.2655284590767971E-002
36 6.2396502500601705E-002
36  8.1122529495226178E-002
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gnuplot A 7V 7"+ 1K

heat4_plot_contour_lines

#

# A sample gnuplot script: heat4_plot_contour_lines.gp

#

# [ 1ine contours ]

#
# set size square # same side lengths for x and y
set size 0.65, 1 same side lengths for x and y
set xlabel "i" x-axis

set ylabel "j" y-axis

set xrange[0:50]
set yrange[0:50]
set nosurface
unset ztics

i-grid min & max

j-grid min & max

do not show surface plot
do not show z-tics

set contour base enables contour lines
set cntrparam levels 10
set view 0,0

set title "Temperature"

draw 10 contours
view from the due north

H H H HHHEHHEHH
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m data/temp.2d.0000 D 7 7 A WACEL S N7 E D534 %
gnuplot DEEHTAEULL TH LX),

m 7 7 A V44 heat4_plot_contour_lines.gp

m EfT751E ¢ gnuplot heat4_plot_contour_lines.gp

n 77 ANFRNRT XA =5 ERZ HHICEHE L T2 OMRZ A,
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800 [\ Gnuplot
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m EERRZE <R DI IE SRR N A O % (TR
T5ZELUEETH S,

m HEICHI TR KD,
m gnuplot DY ¥ 7N A7) P RERDEED,



heat4 _plot_contour_colors.gp

#

# A sample gnuplot script: heat4_plot_contour_colors.gp

#

# [ color contours ]

#

# set size square # same side lengths for x and y
set size 0.65, 1 # same side lengths for x and y
set xlabel "i" # x-axis

set ylabel "j" # y-axis

set xrange[0:50] # i-grid min & max

set yrange[0:50] # j-grid min & max

set palette defined (0 "blue", 0.15 "red", 0.3 "yellow")
set nosurface # do not show surface plot

unset ztics # do not show z-tics

set pm3d at b # draw with colored contour

set view 0,0 # view from the due north

set title "Temperature "

splot "../data/temp.2d.0000" using 1:2:3



it B D 4]

800
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gnuplot 12 & % KSIIX] (& L))

m 2 XIGEAR T(xy) 28 S (z) TET (height plot)
m SHKXE (bird's eye view)



gnuplot A7 Y 7"k

7 7 A V4 plotd_plot_birdseyeview.gp

#

# a sample gnuplot script: plot4_plot_birdseyeview.gp

#

# [ Bird"s Eye View ]

#

# set size square # same side lengths for x and y
set size 0.65, 1

set xlabel "i" # x-axis

set ylabel "j" # y-axis

set xrange[0:50] # i-grid min & max

set yrange[0:50] # j-grid min & max

set contour base # enables contour lines

set cntrparam levels 10 # draw 10 contours

# set palette defined (0 "blue", 0.15 "red", 0.3 "yellow")
# set pm3d # draw with colored contour

set title "Temperature "
splot "../data/temp.2d.0000" using 1:2:3 w 1



it B D 4]
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800 [\ Gnuplot

Tenperaturs
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gnuplot @D view 787 A — & THRD AR EH L 72 7= XA — 2
YERESTAHRKI,



gnuplot A 7 ) 7" NER 7w 75 A

heat4 _plot_rotating_birdseyeview_generator.f90



heat4_print_final_2d_prof.f90 DilH %, & - LFRWLIET
(D F DIRWIURE) CTiHET 2 7 a s oA
heat4b_print_final_2d_prof.f90 PED . ZOMEEHER
X,

REGE  BIELca—-FoEgZM Foa<wy P
diff heat4_print_final_2d_prof.f90

heat4b_print_final 2d_prof.f90 | mail kage
K<Yl 7/26 (K) 23:59




