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@ L L A Tl «# % Ubuntu_11.04 - VMware Pla... File v Vitual Machine v Help v .44 12:17PM @ ubuntu-user O
MO ™ ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burgers
File Edit View Search Terminal Tabs Help

ubuntu-user@pi-ubuntu-vm: ~/NUMREL ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burg...

system parameter int memsiz := 12000000

parameter float xmin :
parameter float xmax :

parameter Ng

parameter int ini type
parameter float q xc
parameter float q R
parameter float q L
parameter float q @
parameter float q amp

parameter float q delta

cartesian coordinates t,x

uniform cartesian grid gl [1:Nx] {xmin:xmax}

T  [update Manager] [ ubuntu-user@pi-ubun...
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@ Applications Places System /[ REa
- -

File Edit View Search Terminal

ubuntu-user@pi-ubuntu-v

/NUMREL

Tabs

Help

Ubuntu_11.04 - VMware Pla...
ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burgers

¢ physical fluxes. Note that there is just one flux since
¢ Burger's is a scalar equation.

1lehner@compute:~/PI ACCESS/2011-pi-nr/pr2/burgerss [
-

implicit

character*s
parameter

logical
parameter

real*s
real*s

real*s

( ltrace )
write(e,*)
write(o,*)
write(0,*)
write(0,*)
write(0,*)

endif

FF = ©.5d0 *

if ( ltrace )
write(0,*)

endif

return

end

[Update Manager]

none

cdnm
cdnm = 'ca
ltrace
ltrace = ,

then
cdnm, ':
cdnm, ':
cdnm, ': 1
cdnm, ' :
cdnm, ' :

(fR + fL
then
cdnm,': F

1c FF* )

false. )

ambda =
omega

eta eta

- abs(lambda)

F=',FF

lambda
omega

* omega

] ubuntu-user@pi-ubun...

* eta )

File = Vittual Machine = Help + L4l 12:28PM €L ubuntu-user

ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burg...

O
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@ ISR E TS0 ©#  Ubuntu_11.04 - VMware Pla... File = Vitual Machine + Help + .44 12:29PM @ ubuntu-user O
MO ® ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burgers
File Edit View Search Terminal Tabs Help

ubuntu-user@pi-ubuntu-vm: ~/NUMREL ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burg...

Llehner@compute:~/PI ACCESS/2011-pi-nr/pr2/burgers$ 1s
burgers rnpl calc eta.f calc FF.f calc lambda.f cVv5/ indep res.f Makefile norm.f recos gR.f update boundary.f
calc A.f calc f.f calc flux.f calc omega.f ide init g.inc  minmod.f recos gL.f step.inc update q.f
Llehner@compute:~/PI ACCESS/2011-pi-nr/pr2/burgers$ more calc flux.f

subroutine calc flux(q, x, FF, Nx, Ng)

¢ This routine calculates the numerical fluxes
¢ at every cell boundary---FF(i) is the flux at
¢ the cell boundary x (i+1/2).

implicit none

character*9 cdnm
parameter cdnm = 'calc flux' )

logical Ltrace
parameter Ltrace = ,false. )

integer neq
parameter neq =1 )

integer Nx
integer Ng

real*s q ( Nx )
real*s rq iph

real*s rqL iph
real*s rgR iph

real*s X ( Nx )

real*s FF ( Nx )
¥ ¥ [Update Manager] [ ubuntu-user@pi-ubun...

Pirsa: 12040049 Page 24/31




@ L L L S Tl ¥ ' Ubuntu_11.04 - VMware Pla... File v Vitual Machine v Help v 44 12:29PM @ ubuntu-user O
M OO ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burgers

File Edit View Search Terminal Tabs Help

ubuntu-user@pi-ubuntu-vm: ~/NUMREL ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burg...

Note that we don't need to calculate the fluxes
for boundaries between the ghost cells since

the ghost cells are not updated using the equation
of motion.

do i = Ng, Nx - Ng
if ( ltrace ) then
write(0,*) cdnm,': x('

Reconstrucction.
Note that here x(i) is the position of the cell centres
the output is the recostructed variables at x iph.

call recos qL (q(i-1), ql(i), q(i+l),
x(i-1), x(i), x(i+l),
rqL iph )

call recos gqR (q(i), q(i+l), q(i+2),
x(i), x(i+l), x(i+2),

rq iph = 0.5d@ * (rgR iph + rqL iph)

call calc A (A, rq iph)
call calc lambda (lambda, A)
call calc eta (eta, A)
call calc omega (omega, eta,
rqL iph, rqR iph)

™ ™ [Update Manager] [ ubuntu-user@pi-ubun...
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@ TR I NS LUl &7 Ubuntu_11.04 - VMware Pla...  File + Vitual Machine v Help .44 12:33PM @ ubuntu-user O
MO ®  ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burgers
File Edit View Search Terminal Tabs Help

ubuntu-user@pi-ubuntu-vm: ~/NUMREL ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burg...

call recos qL (q(i-1), q(i), q(i+l),
x(1i-1), x(1), x(i+l),
rqL iph )

call recos gR (q(i), q(i+l), q(i+2),
x(1), x(i+l), x(i+2),

rq iph = 0.5d0 * (rgR iph + rgL iph)

call calc A (A, rq iph)
call calc lambda (lambda, A)
call calc eta (eta, A)
calc omega (omega, eta,
rqL iph, rgR iph)

¢ Calculation of the Numerical Flux (FF)
¢ Note that FF is centred at x

call calc f (fR

call calc f (fL iph, rgL iph)

call calc FF (FF iph, fL iph, fR iph,
eta, lambda, omega)

FF(1) = FF iph
enddo
return
end

Llehner@compute:~/PI ACCESS/2011-pi-nr/pr2/burgers$
T  [Update Manager] [ ubuntu-user@pi-ubun...
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@ IO EE TS0 ©#  Ubuntu_11.04 - VMware Pla... File + Vitual Machine v Help « Y44 12:3aPM @ ubuntu-user O
M SO ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burgers

File Edit View Search Terminal Tabs Help

ubuntu-user@pi-ubuntu-vm: ~/NUMREL ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burg...

Llehner@compute:~/PI ACCESS/2011-pi-nr/pr2/burgerss$ ls
burgers rnpl calc eta.f calc FF.f calc lambda.f cvS/ indep res.f Makefile norm.f recos gR.f update boundary.f
calc A.f calc 1.1 calc flux.f calc omega.f id®e init q.inc  minmod.f recos qL.f step.inc update q.f
Llehner@compute:~/PI ACCESS/2011-pi-nr/pr2/burgers$ more calc omega.f

subroutine calc omega(omega, eta, qL, gR)

implicit none

character*10 cdnm
parameter ( cdnm = 'calc omega' )

logical ltrace
parameter ltrace = ,false. )

real*s
real*s

if ( ltrace ) then
write(o0,*) cdnm,':
write(o0,*) cdnm,':
endif
omega = qR - qL
if ( ltrace ) then
write(e,*) cdnm,': omega= ', omega
endif
return
end

1lehner@compute:~/PI ACCESS/2011-pi-nr/pr2/burgerss [
™ 0 [update Manager] [ ubuntu-user@pi-ubun...
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@ Applications Places System '[JalEd Ubuntu_11.04 - VMware Pla... File = Vitual Machine = Help « .44 12:34PM @ ubuntu-user O
M SO ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burgers
File Edit View Search Terminal Tabs Help

ubuntu-user@pi-ubuntu-vm: ~/NUMREL ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burg...

real*s delta t

real*s qnpl ( Nx
real*s qn ( Nx
real*s X1 ( Nx
real*s FF iph

integer

¢ Note that x i is the coordinates of the cell centres.
c We only want the difference (x (i+1/2) - x (i-1/2)) which is
¢ constant and equal to (x (i+l) - x (i)).

dx = x 1(2) - x 1(1)

if ( ltrace ) then
write(e,*) cdnm,’
write(e,*) cdnm,':
write(e,*) cdnm,':
write(e,*) cdnm,"':

nu unmn

¢ We only use the equation to update the real cells
¢ not the ghost cells.

do 1 = Ng+l, Nx-Ng
gnpl(i) = qgn(i) - delta t / dx *
( FF iph(i) - FF iph(i-1)
enddo
return
end

1lehner@compute:~/PI ACCESS/2011-pi-nr/pr2/burgerss [
T ¥ [Update Manager] [ ubuntu-user@pi-ubun...
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@ T L Tl &# * Ubuntu_11.04 - VMware Pla... File v Vitual Machine v Help v .44 12:34PM @ ubuntu-user O
MO ®  ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burgers
File Edit View Search Terminal Tabs Help

ubuntu-user@pi-ubuntu-vm: ~/NUMREL ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burg...

real*s delta t

real*s qnpl ( Nx
real*s qn ( Nx
real*8 X 3 ( Nx
real*8 FF iph

integer

¢ Note that x i is the coordinates of the cell centres.
¢ We only want the difference (x (i+1/2) - x (i-1/2)) which is
¢ constant and equal to (x (i+l) - x (1i)).

dx = x 1(2) - x 1(1)

if ( ltrace ) then
write(oe,*) cdnm,’
write(e,*) cdnm,’
write(e,*) cdnm,':
write(e,*) cdnm,':

L | | B 1)

¢ We only use the equation to update the real cells
¢ not the ghost cells.

do 1 = Ng+l, Nx-Ng
gnpl(i) = qgn(1i) - delta t / dx *
( FF iph(i) - FF iph(i-1)
enddo
return
end

Llehner@compute:~/PI ACCESS/2011-pi-nr/pr2/burgers$
W ™ [Update Manager] [ ubuntu-user@pi-ubun...
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@ Applications Places System '[XaREd Ubuntu_11.04 - VMware Pla... File = Vittual Machine = Help = .44 12:38PM @ ubuntu-user O
MO ®  ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burgers

File Edit View Search Terminal Tabs Help

ubuntu-user@pi-ubuntu-vm: ~/NUMREL ubuntu-user@pi-ubuntu-vm: ~/llehner/PI_ACCESS/2011-pi-nr/pr2/burg...

logical ltrace
parameter ltrace = .false. )

q_ipl, q_ ip2

real*s a1,
el, riapl, r ip2

real*s
real*s rqR iph

real*s s iph, s ip3h
sigma ipl

minmod

if ( ltrace ) then
write(oe,*) cdnm,':
write(e,*) cdnm,’
write(oe,*) cdnm,’
write(e,*) cdnm,':
write(0,*) cdnm,':
write(oe,*) cdnm,':
write(e,*) cdnm,': r ip2='
write(e,*) cdnm,': '

endif

s iph (q ipl - q 1) / (ripl - r i)

s ip3h (g ip2 - q ipl) / (r ip2 - r ipl)

sigma ipl = minmod(s iph, s ip3h)

rqR iph = q ipl + sigma ipl * 0.5d@ * (r 1 - r ipl)

if ( ltrace ) then
write(0,*) cdnm,': rqgR iph=', rgR iph

endif

return

end

llehner@compute:~/PI ACCESS/2011-pi-nr/pr2/burgerss
™ ™ [update Manager] [ ubuntu-user@pi-ubun...
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