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010
Tutorial Document

1 O0o0od

00000o000oO0ooO0oDO0o0O0O (GMS)0O, 000000000000 00000, 0000000000
gbooooboooboobooooo.ooob,0o0ooboooboobobooooo,00boooboooooboo
gbooooooooon.

go,pCOO0DOO,DO00D0C0O0,00D0O000DOO00DODOO0ODODOOOOODOOOOD.ODDOO
gb,0boo00booobbooooooboooboo. o0, 0bo0obo0oobo0oobooboooooooo
gboboo,0cobooboboboocbooooobooboboooooooooOo,000b0o0oob0oobo0oobo
gbobooooooboobooboboo,bcobobooooobooooboboboooobooog.

gboocobooboooooboobooooooobooboooobooOob.boboobooboboobooon
gboooooo,0b0ob0oboocooobo0obo. 0ocobo0oboooooo30o0oobooooooonoo
gooooobo.oo3boboobooo,3boobooooboooboooooooobooooboob.booboobo,
gooO0o pooOoOOoOoO0OUOOooODOOOOO0O00OODOOOOO0U0ODODO,000DODOCOOOOOOOO
gboobooboo.obooobooooobooob,boooooboobooboooobo.oobooooo, o
O00O0O00D0OO0O0D0D,000D0 staggered grid 000000000, ODOOOOO,000000000O
gobooboob3soooooooboooooooooooboooooobo. obobobobobooooboooo,
gbobobobobobobo,booooooooooooboobOooboOo. ooo,b0000000 30
gboooooboobooooobooooboboobooboobooboboooobooon.

000000000000000 Fortran90 0000 GMS(Grid Modeling System) D0 0000000
0.0ooo0o0o0oooo0o0.oo0,000000000000, 0000000 oO0O0oOoOooooO0 GMS
goooooOo0OOO0O0O00O0O0oOoOUOOOo,000oo0oooooooooooOoOoOoOoOoOoOoOoOOO
goooooogoooo.oo,GgMSOOoO0OoooooOoooboooOogoo,oooooooooDpooooo
00,0000000000000000000000000000000000000000000. 00
oo,GMSO0000000000000,00000000000O0O0000000000000.

goopoo eGMSOOO 1000O00ooooOooooo,GgMSOO0OooOooooooog.

2 Joooon

OO00DoOoOooDooOoOgn delf9o, gtools, netedf-dev OO0 OO OO0OO0D0COOOO. dclf90 O gtoold O
gooo,pPA0O00D0O000O0OCO0ODOOOODOO. 0ODO,00000 gaveOOOOODOOOOOOOO
ooo.

o JOOOOOO
O deb http://ppa.launchpad.net/gfd-dennou/ppa/ubuntu CODENAME main
O deb-src http://ppa.launchpad.net/gfd-dennou/ppa/ubuntu CODENAME main

0 CODENAME 0O lucid 0 maverick 000 Ubuntu OO0 OOOO00O00O0. 0000 00 RubyOO 00
000000000 vbuntuOOODOOOOODOO.


http://ruby.gfd-dennou.org/index-j.htm
http://ruby.gfd-dennou.org/index-j.htm

2.1

gms JOOOOOOOOO

0000 Ubwntu0O00O0O0O0O0O0O00O0O0.000000,00000000000000000000
000.0000000 pPAOO0OOOOOOOOOOOOO.

2.2

gms JODOOOOOOOO

000000 gmsO tar000 (gms_latest.tar.gz) 00000000000 O0O0ODO.

1) 0000000 tar DO0O0OOOO,0000000000000.

2)

libgms.a OOOOO0ODO
Doooo0 glortran 000 O0O0OO0OOOOOO.

OO0O0COOOsouwrce OOODODODODOOOO mklib-gr OOODOOODO.

OFC: Fortran 00000000, ex) FC=gfortran

OOPT: 0000 Fortran 000D OOO0OO0D0OOOO. ex) OPT="-wX -¢”
0300 -3600 -mod DOO00DOOOODODOOODODODO.

0 ex) mv *.mod /usr/local/gms-gfortran/include/

O ex) mv libgms.a /usr/local/gms-gfortran/lib/

O)mod 0000000 D0OU0OODOOODOOOODOOOOODOO.

emsfrt 0000000
ems 0000000000000, gms/bin/gmsfrt 000.

OO00000gmsfrt 00000

Ofc: Fortran 00000000, ex) fe="gfortran”

Olinker : fc 00000 O00DO. ex) linker="gfortran”

Omods: mod OO0OOO0ODO. gms O00O0O0ODODO, gtools, del-f90, gms 0 mod DO OO OODO.
O ex) mods="-I/usr/lib/gtool5/include -I/usr/local /gms-gfortran/include -I/usr/local /dcl-f90/include”
Offlags: fc ODODOOOO.

Olibs: O00OD0ODODOODODODODOD. gmsOOOOOOO, gtoolb, del-f90, gms 0 OO0 OOOOOOO
ooo.

O ex) libs="-L/usr/lib/gtool5/1ib -lgtool5 -L/usr/local/gms-gfortran/lib -lgms02 -lgms

0000 0O-L/usr/local/dcl-£90/1ib -1f90dcl”

O ldflags, Idlibs : D000, netedf 0000000000 COOOCODO.

O ex) ldflags="-L/usr/netcdf/lib -L/usr/lib ”

O ex) ldlibs="-Inetcdf -lnetedff -lgfortran”

gmsfrt 0000000. 00000000 /usr/local/gms-gfortran/bin 00 0.

0)00000000000000000U0O00D0O0D PPAOOODOOOOOOUOOOOODOOOO
obooo,00o0booocoobooooon.



4) gmsfrt 000000
/bashre 0, 0000000,
PATH=S$PATH: /usr/local/gms-gfortran/bin
export=PATH

5) 0000000000000 0OO

0000 (@.0mOoo0o0oooooooo.

3 O0OoonoGMS

GgMSOOopooooooOOoOOO0O0oOoO0,000000000000O0O0O0O0D0.0000,UNIXDOOOO
oGeGMSOOO0O0OOoOoOoooooOoOoOooooooooooooooooO. oooooooo GgMS OO
gboobooboobob,0ob,0bobo0oboobooobooboooboobooooboooboob0oOoOob0O00. oboboOobo
FORTRANOOOOOOOO,0000000O0ooooooooooooooo.

3.1 0o 100b0o0ogn

GMSOOOoOoo,000ooopooooooooOooOoOoOoO0oO0oO0OoO0O0.oO000O0O000,00000
gboooobobob 1ooooboooobobooooooo.

3.1.1 gms 0000000 100000000

FORTRANOOOOQOQO,00O0O0O000O0000 gmsshallowldOO. OO0000 Leap-FrogOO OO
oooo.
O0o0o00o0oo0 sampleD00OOOOOOODOODO.
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1:0 program gms_shallowld

2:.0!—0000 gtools DO OO .

3:00 use dcl

4:0 0 use gtool_history

5:0!—egms 00000

6:0!—00000000egmsO0000OO0.

7:00 use gms 0 O 8:0 0O implicit none
90!—00000O0DOoOOOd

10:0 O O integer, parameter :: nx = 100

11:0 0 O integer, parameter :: nloop = 1000

12:0 0 O real, parameter :: fdump = 1000.0

13:0 0 O real(8), parameter :: delta_x = 2000.0D0

14:0 0 0 real(8),parameter :: xmax = delta_x * nx, xmin = 0.0D0
15:0 O O real(8), parameter :: depth = 1.0D0, grav=9.8D0, dt = 100.0D0
16:0 O O real(8), parameter :: pi = 3.14159265358979D0

17:0 00 integer :: i

18:0 0 O real :: time=0.0

19:0 0 O external initfunc

20:0 0 O real(8):initfunc

2.0 00000Q0COOOoOoOoooooooo
22:0 0 0 integer, parameter :: margin = 1

23:0 0 O integer, parameter :: lbx = -margin, ubx = nx+margin

24:.0!—-GMSO0O OO
25:00 0 type(varx) :: u, u_a, u_b
26:0 00 type(varx) :: h, h-a, h'b

27:0!—-GMSOO000O0000O0O0

28:0 00 call set_grid num x(nx) !00 00O

29:000 call set_margin x(margin) |00 00O

30:0 00 call set_real min x(xmin) xO0O0 00000
31:0 00 call gms_set_interval x(deltax) !dx

32:0 00 call dump_gms_modelparm

33:0!—work DOOO00OO
34:0 00 call allocate_work_area_x(20)

p.0l-GMSOOOOOoOOoooooooo
36:0 0 O call def_var(u, on_none_none_grid)
37:0 00 call def_var(u-a, on_-none_none_grid)
38:0 00 call def_var(u-b, on_none_none_grid)
39:0 00 call def_var(h, off none_none_grid)
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40:0 00 call def_var(h_a, off none_none_grid)
41:0 00 call def_var(h_b, off none_none_grid)

42:0!—0000 NetCODFODOOODOODO
43: 000 call gtdinit(h, "test.nc”, fdump, ”h”, ”displacement”, ”m”)

44:.0!—00 hOOOOOOO
45:00 0 call input_func_var(initfunc, h_b)
46:0 00 u-b = 0.0D0

47:0!—000000
48:0 00 call cyclic_boundary x(u-b)
49:0 00 call cyclic_boundary x(h_b)

500 —FEuler 00000000 (10000OO)
51:000 h = hb - depth * dx(u-b) * dt
522000 u = ub - grav * dx(h_b) * dt

53:0 0 0 call cyclic_boundary x(u)
54:0 00 call cyclic_boundary x(h)

55:0 —Leap Froo 00000000
56: 00 doi= 0, nloop

57:0 000 time = real(dt) * i

5:0 0000 ha=hwb- depth * dx(u) * 2.0D0 * dt
59:0 0000 ua=ub-grav * dx(h) * 2.0D0 * dt

60:0 0000 call cyclic.boundary x(u_a)
61:00000 call cyclic.boundary x(h_a)

62:0!— 00000000
63:00000 u=mu+ 0.1D0 * (ua - 2.0D0 * u + ub)
6400000 h=h + 0.1D0 * (h-a - 2.0D0 * h + h_b)

65:0 —NetCDF OO OO O

66:0 0000 if ( mod(time, fdump) == 0.0 ) then
67:000000 call gt4d_timeout(”t”, time)
63:000000 call gt4_varout(”h”, h)

69:0 0000 end if

70:0!—-000000
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71:00000 ub=u
7200000 h.b=nh
73:00000 h=h.a
74:00000 u=ua

75:0 0 end do

76:0!—NetCDF OO O OOODOO
77:00 call gtdend

78: contain

79:0 subroutine gtdinit(var, fname, ndump, vname, lname, vunit)
80:0 0 type(var_x), intent(in) :: var

81:0 0 character(*), intent(in):: fname, vname, Iname, vunit

82:0 0 real , intent(in)::ndump

83:0 0 O call HistoryCreate(”test.nc”, ”gms_test”, ”gms_shallowld”, "masuo”, &
8400000000000& (/% /), (/sizex(var),0/), &
8:000000000000 (/’x-coordinate”,”time ” /), (/’m”,’s” /), 0.0, ndump)
86:0 O O call HistoryPut(’x’, posx(var))

87:00 0 call HistoryAddVariable( & ! 00 00O

83:0 0000000 varname=vname, dims=(/x",’t’/), &

89:0 0000000 longname=Iname, units=vunit, xtype="double’)
90:0 end subroutine gt4init

91:0 subroutine gt4_varout(vname, var)

92:0 0 character(*), intent(in) :: vname

93:0 0 type(var_x), intent(in) ::var

94:0 00 call HistoryPut(vname, get(var) )

95:0 end subroutine gt4_varout

96:0 subroutine gt4_timeout(vname, time)

97:0 0 character(*), intent(in) :: vname

98:0 0 real, intent(in) ::time

99:0 0O call HistoryPut(vname, time )

100:0 end subroutine gt4_timeout



O

101:0 subroutine gtdend
00 102:0 0 call HistoryClose
00 103:0 end subroutine gtdend

O

104:0 end program gms_shallowld

O

105:0!'—0000

00 106:0 0 O real(8) function initfunc(x)

00 107:0 0 00 real(8), intent(in) :: x

00 108:0 00O real(8), parameter ::pi = 3.14159265358979D0
00 109:0000 initfunc = sin( 2.0D0 * pi * x / 2.0D5 )

00 110:0 000 write(*,*) x, initfunc

UNIXOOOOO GgMSOOOOoooooooooooooooooog,

000D shallow OO0OO0O0DOOOO0OODOOOOD.OOO,

O0O00,Otestnc0 000 NetCDFOOOOOOOOOOO. OODODODOOO gaveOOQOOOODODO.

ooogd, Contourd ToneOO OO OO framel DO0OOODOO.

htim)

(%1E4 2)
10

{x1E4 om)

O 1: framel



3.1.2 gms 000000 1000000000000

00000 gmsshallowld 00000 4800000, 000000000000C000. ODOODOO,
NetCDFOOO,000000C00,00000000DOCO00O00O0DCOO.

00,20000700000,00000000000000000. delO gtoollhistory 0D DDOOO
O00D00O000000. 00 gmsDO gms020 GMSOOODOOO.

gbo9booobo200000,00000000000O0.0000DOO0DOOOOODOOOOODOODAO.

oo02100004100000000,GNSOOO0O0OODODOOOODO.

e 2100 -2300
margin : [0 000]
Ibx,ubx : [D0D0O0OO0O0O0DOO]
oooooooooooooooooon.

e 2400 -26000GMSO0 OO0
type(var_<dim>) :: value
OO0 GMSUOOOOO0OO. <dim>000 (ex. x 0 xz), valuelDGMSOOOOOO0OOOO

ooo20200 X-yOooooooooo,oboooooooooooooo.
00 type(var-xy) =+ A, B, C

TV R
- - - -
.:ﬁﬁA
® B ¢ B © 4
e A B 2%c
' B ¢ B o
S - -
b4
O 2: frame2

e 271 -3R00GMSOIOD0DODOOOOO
set_grid_num_<dir>(<dir>_number)
000000000, <dir>000 (ex. x O y), <dir>number0 0000
set_margin_<dir>(margin)
00000000, <dir>000 (ex. x O y)
set_real_min_<dir>(minimum)
00000000, <dir>000 (ex. x O y), minimumO 0000
gms_set_interval_<dir>(delta_<dim>)
000000000, <dir>000 (ex. x O y), delta<dim>000000
dump_gms_modelparm
oboooooooon




33000 -3400work0000000DOO0
allocate_work_area_<dim>(work_number)
oo0o0ooooooooooo.

e 3500 -41000GMSO0000OO0OO0OOOOOOd
def_var(value, gridl_grid2_grid3_grid)
O GMSOODOO0OO0OOO0Dooooon. valued GMSO OO, gridl, grid2, grid30on 0 off 0 OO .
Oon0O0O0O00O0OO0OOOODOODOO.
Ooff0O0D0OODOODOODOOODOO.

o020200 X-yOOooooooooo,ooooooooooooooaa.
00 call def var(O ,on-of f_none_grid)

00 call def var(O ,of f_on_none_grid)

00 call def var(O ,of f-of f_none_grid)

e 4200 -430000000 NetCDFOODODODOO
gooooboboboo gms 000 O 10000
O call gtdinit(varl, "fname”, fdump, "vnamel”, ”lnamel”, ”vunit1”)
00 varl : gms 000, "fname” : NetCDF OO0 0O0. 0000 nc, fdump : 0000,
OO0”vnamel” : OO0O00. O00O00O0OD0OODOO0ODOO,”namel” : OO0OD00OOO,
O07vunitl” : OOOO0O

400000,00000000.

e 44000 -4600: 000000
call input_func_var(initfunc, var)
O0gms 000 var 0, 000000000 imitfune0000000. 00000
oo 79008 ooooo.

e 47 -6400l: 00000000,00
O call cyclic_boundary_<dir>(var)
U0 egms 000 var OO0 ODOO0O0OOODODOO.
oooOd g+
OO0 dx(var): gms 000 var 0 x OO0 1000000000OO0.

e 6500 -6900 : NetCDF OO DOODO
O call gt4_timeout(”t”, time)
00o0o00ooooooooooo.””00000oooooon,tmedf000O0O0OOOOOO.

O call gt4_varout(”h” h)
00o000o0DOo0bD gms00OO.”” 000000000 0ODOO,hO000D0O0D0O0DOOOO.

o0obOasooooa.
7600 -7700 : NetCDFOODOOOOODO.

7900 -10300 : NetCDFOOOOOOOOOOOOOOO.O00000000O0O gtools OOOOOO
gooo.


http://www.gfd-dennou.org/library/gtool/gt5tutorial/

O (0O00+000)000 URL:gtools OO0OOOOOOOO
0 HistoryCreate D0 D0 D0OOO0O, dimsize 00 BEza OO0 000
000, HistoryPut 000000, array 000 fposition D00 0OOO.

99

O ex) call HistoryCreate(fname,” title”,” source”,” institution” ,dims, ( /size x(var),0/), ...

O ex) call HistoryPut(’x’, pos_x(var))

go0o0opooooooo.00Oo,oooooo0O0000, Reference D0O0OOODO.

10


http://www.gfd-dennou.org/library/gtool/gtool5/gtool5_current/doc/tutorial/gthist_desc.htm

O II0
Reference

1 OO0
2 MATHOOOOOOOOO

OO0 ver.
2.1 Dbar
e (00

OegridO0OOOODDOO.

RN
O output = bar_<dir>(var)
00 <dir>:00.xoryorz

O ex) output = bar_x(var)

e (10
Uwvar: gms Q00

go
ooo

o OO

2.2 cmean

oo
gobobooboobdd. mean 0000, 00000000000000O00.000O0O00DOO0
gboooooooog.

o [1[J
O output = cmean_<dir>(var)
00 <dir>:00.xoryorz

O ex) output = cmean x(var)

o 10
O var: gms OO0

g
goo

e OOO

11



2.3 derivative

e (1[I
ooooooono.

o [1[J
O output = d_<num+dir>(var)
OO0 <num+dir> 0000
OU00Onum: O000O0O0ODOOO.
goodb -1o0o00bgdo,2 - 1000 10000b00,4 -2000200000000
O00dir: O0O. xoryorz
O ex) output = d_2x(var)

o [1[J
O var: gms OO

e (00
oo

e OODO

2.4 divide

e [J[J
000O00ooOooo0.gms 00000, 000 gms 00000000 D0OO0DOOODOODO.

o [1[J
Ogms 000 /gms OO0
Ogms000 /00 (ODOOO)
O ex) output = varl/var2 0 (000000000000 O000OO0D00)

e [J[J
Ooono

e (00
ooog

e OOO

2.5 function

e (1[I
Oegms 00000000 DODODOODOOODOOODOOODOOO.

e 1[I

12



1. 000100000
O output = abs(var)
0 00O O acos, aint, anint, asin, atan, cosh, exp, log, logl0, sin, sinh, sqrt, tan, tanh

2. 000200000
O output = atan2(varl, var2)

0 O 0 0 max, min, mod, modulo, sign
0000 Fortran90 OOODOOODOOODOOODO.

go

O var, varl, var2 : gms 00O 0O

e [J[J
Ooono

e JOODO

2.6 mean

go
oboooobO0obooo0od.ecmean UO0O00O,0000000000000000DOA0O3.

gd
O output = cmean_<dir>(var)
O0 <dir>:00.xoryorz

O ex) output = cmean x(var)

oo
O var: gms OO0

oo
goo

o OO

2.7 minus

e (10
00O0000O000. gmsODO0OOO,000 gmsO0O000ODOODOOOODOOODOOOO. OO,00
egms 00000000 (()00DDOO0ODOOO.

e 10
OgmsO00O0 -gms 000
Oegms 000 -00 (0DOOODO)
O-gms 00O
O ex)output =varl -var20 (00000000000 0OCOOOOOO0OO)

13



go
ooo

goo

o OO

2.8 plus

go
oboboobobno. gms 00000, 000 gmsOO0O0O0O0O0D0OOOOOOOOOOO. OO,00
gms 0000000 (+)0000000000.

oo

Ogms 000 +gmsO00

Oegms 000 +00 (OODOO)

U+ gms 000

O ex) output = varl +var20 (0000000000000 OOOOOODO)

oo
goo

e (00
ooog

e OOO

2.9 power

e (1[I
Oegms 000000O0,000000 gmsOO00O0000ODOOODOOODOODOO.

oo

Ogms 000 ¥ gms 000
OgmsO0O0O **0O0O
o000 *egmsOOO

0 ex) varl ** var2 0 (= varl1ve?)

go
ooo

e (1[I
oono

o OO

14



2.10 times

e (1[I
00000o0Ooo00.gmsO000O00,000 gmsO0O0000O0O00ODOODOODODO.

o [1[J
Ogms 000 *gms OO0
Ogms 000 *00 (ODOOO)

O ex) output = varl * var2

e 1[I
oono

g
goo

e JOODO

3 GRPHUOUOUOODOOOOO

OO0 ver.

3.1 draw_graph

e (1[I
000000000 NetCDFOOOOOOODOOOOOODOODOODO. gms 000 50000000
ooooo.

e (1[I
0000000000 10000.

O call gtdinit<1>_<dim>(varl, ”fname”, ndump, ”vnamel”, ”Inamel”, ”vunit1”, dt)

O call gt4_varout<1>_<dim>("vnamel”, varl)
U0 «<1>:00000000000.100500.
00 <dim>: 00000.x0 xz 00O
O ex) call gtdinitl x(varl, "test.nc”, ndump, ”vnamel”, "lnamel”, "vunit1”, dt)
O ex) call gt4_varoutl x(”vnamel”, varl)
o [1[J
Ovarl: OO0O0O0 gmsOODO.
O fname: 000O00. 0000 ncOODO.
O ndump: 00O O0O.
Ovwvnamel : O0O0O. O0000OO0O0OOOODOO.
O lnamel : OOODOODO.
Ovunitl : O0O. ODO0OOOQOOOOO.
Odt: 0000000

15



e (10

O fname, vnamel, lnamel, nunitl 0 7 ” 00 00O0O.
0000000000 000DbO000d,gteols DOODODOODOOOOONO.
O((QU0+t+000)000 URL:gtool5 0000000000

O HistoryCreate 000000, dimsize 00 Bz DO O0ODO.

000, HistoryPut 000000, array 000 posiion 000000 .

O ex) call HistoryCreate(fname,” title”,” source”,” institution” ,dims, (/size_x(var),0/), ...

O ex) call HistoryPut(’x’, pos_x(var))

200 gms 000000000 00DOOOO0OOOOOODOO draw-graph 0000000000
0.

Fortran Compiler 0 gfortran 00000 gmsfrt 0000 0000O0O. 00000000 OOOOOO
ooooOoOooooooo.

o OO

4

- 000000 (fposton, &72)

goooobobod

0a ver.

4.1

4.2

assign

oo
UOgms 0O0O0O00DOO0OO0O0ODOOO,OD000000000000000000DOO00OC0OOAO.
oboo,0000b00b000o00obo0obo0ooooboooooa.

oo
OegmsJ0O0 =gms 00O
Oex)varl =var20 (00000000000 OOOOOOOOO)

oo
goo

go
ooo

goog

assign2

oo
UegmsDOooooooooboobobooboaobooaobooan.

oo
Oegms000 =00
Oex)varl =realnum 0 (0000000000000 OOOOOONO)

16


http://www.gfd-dennou.org/library/gtool/gt5tutorial/
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go
ooo

goo

o OO

4.3 asym

go
000000000000 000.0000000000000000. ex) 00000

go
O call asym_boundary_<dir>(var)
00 <dir>:00.xoryorz

O ex) call asym_boundary_x(var)

oo
Ovar: gms OO0

go
ooo

o OO

4.4 cyclic

oo
gobgooaobooobooan.

go
O call cyclic_boundary_<dir>(var)
00 <dir>:00.xoryorz

O ex) call cyclic_boundary _x(var)

oo
Uwvar: gms Qo0

go
ooo

o OO
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4.5 datatype

e (1[I
Oegms 00000000 DOOODODO.

o [1[J
O type(var_<dim>) :: var
00 <dim>: 00000.x0 xz 00

O ex) type(var_x) :: var

o (10
O var: gms 00O

e 1[I
ooo

e JOODO
ooo

4.6 def_var

e (10
0000 grid0OdOOooOO.

o [1[]
O call def_var_<dim>(var, gridinfo)
O0 <dim>: 00000.x0 x200

O ex) call def_var_x(var, on_none_none_grid)

e 10
O var: gms 00O
O gridinfo : grid J0. 000000 7grid_info” OODO.

e (10
Ogrid000000O00OO0ODOOOOODOOOOO.

o OO

- 000000 (ENdinid)

4.7 get

e 1[I
Oegms 00000000 DOO0ODODO.

e 10
O output = get_<dim>(var)
O output : oo ooog
00 <dim>: 00000.x0 xz 00
O ex) output = get_x(var)

18



oo
O var: gms OO0

e (1[I
00000000 O0O0OoO0.output 000 O0O0D0OOODOODOODOODODOO.

o OO

4.8 input_func_var

go
oboooooboobooobd gmsO0O0O0O00ODOOOOO.

go
O call input_func_var_<dim>(func, var)
00 <dim>: 00000.x0 xz200

O ex) call input_func_var_x(func, var)

go
Ofunc: OOOOODOOOOOD. ODOOOODOOOOOOOOODOOOOODO.
Uvar: 0000000 gms OO0,

go
ooo

e OODO

4.9 input_var

g
gobobobod gms00n0oooono.

o [1[J
O call input_var_<dim>(input, var)
00 <dim>: 00000.x0 xz0O0

O ex) call input_var x(input, var)

o [1[J
Uinput: 000000 var : gms U OO

oo
000000000000, input 0 var 0000000000000 O0ODODO (OO0OOO get OO
0).

e JOODO
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4.10 position

e (1[I
Oegms 00000000 DODODOO,D000 gmsOOOOOOGODOO.

o [1[J
O outputl = pos_<dir>(var)
O output2 = pos_var_<dir>(var)
OO0 outputl : DO OOO
00 output2 : gms 000
00 <dir>: 00.xoryorz
O ex) outputl = pos_x(var)

O ex) output2 = pos_var_x(var)

o [0
O var: gms 00O

e (00
gooooooooooag.

e OODO

4.11 size

e (10
Ogms DO0ODOOOOODOODO.

gd
O output = size_<dir>(var)
OO0 <dir>:00. xoryorz

O ex) output = size_x(var)

oo
O var: gms 00O

oo
gobogooooooaoo.

e OODO

4.12 sym

e (10
000000000000 000. 0000000000000 0D0. ex) 000000, 0000

o [1[]
O call sym boundary_<dir>(var)
00 <dir>:00.xoryorz

O ex) call sym_boundary x(var)
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e 10
O var: gms OO0

e (1[I
oono

o OO

4.13 mem_manager
o [1[J

1. 0000 gms 000000000000 (work area) 00O OO,

2. workkareaO OO 0OO0O0DOOCOOO0OOOOOODOOODOOOOODOOO.ODODOOODOOOO
O0000000000D.000,defvar 0000 grid00000D0OOCOOODOOOODO.

3. workarea 0000000 OO00OOOO0OD. ODOO0O0O0ODOOOOODOOOOOOOODO
oobooboobooboooooa.

4. work area0 0000000000000 0OO0OOO0OOOOODOO
5. 0000.000000 Addresscounter 0 1 000000000O.

O

OO0 1. 00000000oooooooog.

u
work area 0 00O
call allocate_work_area_<dir>(num)

0 <dir>:00. xoryorz

O o0oo0oogo

ex) call allocate_work_area_x(10)

o 00
num: 0000 gms OOOOO

O

e (10
Onmm 00000O0O0O0OO0OO0OOOOODODOODOOOO.

o OO

4.14 model_info

e (10
000oo00oo0o0oo0oUoO0O. 0000, 0000,00000000 (dxOO), 000000
o000, 00b0000U0D0d00odoooDoooooOooooon.
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e (10

call set_grid_ num_<dir>(num)

O

call set_margin_<dir>(margin)

call gms_set_interval_<dir>(grid_size)

call set_real_min_<dir>(min)

call dump_gms_modelparm

0 <dir>: O0. xoryorz0 ex) call set_grid num_x(num)
ex) call set_margin_x(margin)

call gms_set_interval x(dx)

Oo0Oo0oogooogoogodg

ex)
ex) call set_real_min x(min)
ex)

call dump_gms_modelparm

O

num: 0000

margin : OO0

gridsize: 00000000 (dxO0O)
min: 0000000000
oboooboobooooooo.

Oo0ooogo

e (10
ooad

o OO

gboooog ver.

4.15 get_all

e (00
Ogms 00O00O0O0ODO0ODOODOOOO.

go

O output = get_all_<dim>(var)

b output : DOOOOOOOO

00 <dim>: 00000. x0 xz 00O
O ex) output = get_all x(var)

o [1[]
U var: gms OO

oo
Ueget UOUOOO : DO0O0OOO0OOOOOO.

e OODO

- 000000 (g)
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4.16 grid_info

e (1[I
00000000 bOO00o0O00. 00o0b0o00bOO0dboO0d0doen0, 000000 DOOOODOOg
Ooff0O00O0OO. 00000000000 OnonedOO0O0OO.

o (10
Odefvar 0OQOO0ODOOOOO.
O call def_var_<dim>(var, gridl_grid2_grid3_grid)
00 <dim>: 00000.x0 xz00
Oex)gms D00 var 0 200000,0000000x000000000000C0O0O0O,
dddydoooooobbobbooooooo.
0000 call def_var_xy(var, on_off_none_grid)

o (10
O var: gms 00O
O gridl, grid2, grid3 : on or off or none O OO .

e (10
Oon0O0O 707,0off 00 71”7 00000000000O00ODOO. 000DOO,000000000000
ooooooooooooon.

e OODO

~ 000000 (Helad)

4.17 position_all

e (10
Ogms 000000000 ODOOO,000 gmsOO0O0OO0OOOOOq.

o [1[J
O outputl = pos_all_<dir>(var)
O output2 = pos_var_all_<dir>(var)
00 outputl : DO OOO
U0 output2 : gms 000
OO0 <dir>:00.xoryorz
O ex) outputl = pos_all x(var)

O ex) output2 = pos_var_all x(var)

e 10
O var: gms 00O

e (1[I
oooooa.

o OO
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4.18 size_all

o [1[J

Ogms 0000000 O0OO0OOOOOO
o [1[J

O output = size_all_<dir>(var)

00 <dir>:00.xoryorz

O ex) output = size_all x(var)
o [1[J

U var: gms OO

e [1[J
Osize 000000 : 0O00000O0OOOO0O.

o OO

4.19 lower_boundary noslip

e (00
0o0o00ooooOo0Oo000000. 0000 boO0o00o0ooDooODbOoOo00oOoooDD.

O
call lower_boundary_noslip_<dir>(var)
O <dir>:00. xoryorz

O 0OooOod

ex) call lower_boundary_noslip_x(var)

e 10
var : gms 0 OO

O

e (000
Oasym 000000 :asym 0000000000 OOCODOOOOO.

e JOODO

4.20 lower_boundary slip

e (10
ddd0dooOoooooooobO. Ob0o0oo0oo0o00000o0o0oooooooooooO. Oboooooa
oooooo.

O
call lower_boundary _slip_<dir>(var)
O <dir>:00. xoryorz

O oOood

call lower_boundary slip_x(var)

o 00
var : gms 0 OO

O
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e (10
Osym 000000 :symO00000000DO0O00ODOOOOOO.

o OO

4.21 same_value boundary

e (00
000o0oo0oo0o0o0o0oooo0o0ob0. 00000000 bOO00o0o0obOoOO00o0ooDoO. 0o0oooD. og
goooooooog.

o 1[I
O call same_value_boundary_<dir>(var, inputl, input2)
OO0 <dir>:00.xoryorz
O call same_value_boundary x(var, inputl, input2)
o 10
O var: gms 00O
Oinputl : 0O00OODODOOO0O
Oinput2: 0O00OOO0OD0OOOO0O
o [1[J
godod
e OO

4.22 upper_boundary noslip

e (00
dood0ooooo0oo0o0o0o0o00.0b0ooboobOo0o0o0o0oooooboo0oooon.

gd
O call upper_boundary noslip_<dir>(var)
00 <dir>: 00.xoryorz

O call upper_boundary_noslip_x(var)

e (10
U var: gms OO

go
ODasymUOO000 :rasym 000000000 O0O0OCOOOOOO.

o OO
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4.23 upper_boundary slip

e (1[I
000000000000 000. 00000000 b0o0o0oo0obo0oooboo0. ooooooo
oooooa.

oo
O call upper_boundary slip_<dir>(var)
O0 <dir>:00.xoryorz

O call upper_boundary _slip_x(var)

oo
O var: gms 00O

oo
Osym 000000 :symO000000O0O0O00OO0OCODOOO.

o OO

ggboogoogoogan.
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